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Executive Summary

More than‘a decadeﬁagq-A1fred Toffler (1970) predfcted that most pepple
w would be i11 prepared to cppe with the changes that would occur in their Yife (
times. Today, few people would disagree with Toffler's predictions. Rapid
v teehno]ogiea1 advancev"have not only transformed present worklife, they iave

drastically altered the future, aspecially the future of work.

Now wovrkers are cont1gfa11y confronted with change. Self help is repac-
ing corporate or institutional help. Tradityona1 views of 1abog and manage=-y
ment are rapidly ehanging as the economy moves from.an %ndustria1 to.an infor=
fational base. The composition of the work force is changing. New equipment

and techniques are making jobs obso]ete Mpre workers are -experiencing the

reality of changing jobs or enter1ng retra1n1ng programs The prospect of
multiple job changes during an occupational 11fe span is becom1ng certain.,
Tomorrow's workers will be confronted with even more changes:

“One product of this tecanological axplosiori has been 'tne reemphasis™on
the'human dimension of the work place. Human resources are increasingly rec-

ognized as the least understood and most under utilized element in the work

place. Some experts have suggested that the future of the marketplace de-

pends on the ability of bu51ness and industry to maximize the personal power of
the members of the work force, An increase in personal powes {s dependent on
individuals' abilities to learn new ways to adapt with impending change. Voc-
ational education has always been,inf]uenced by technp1ogica1 innovations that

influence the requirements of occupations and work environments. Typically a

~central feature of vocational education programs is specialized job ski]] train-
ing which assumes that vocat1ona1 tra1n1ng programs are most effective when they
emphasize highly specialized skills wh1ch are tied to specific needs of emp]oyers,

particuler pieces of equipment, or production processes. Programs of .this type 5
AN

have enjoyed a 1ong'and strong tradition amggg'vocationa1 educators, and\jn the
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past have often been very éuccessfu]

Preparing students to work and live in a technological ‘world creates new

- responsibilities for vocational edgeatars. In addition to satisfy1ng their -
traditidnaT functions, vocational eéﬁcatoﬁs have to consider two important and

related tasks. The f1rst task invo]ves'the 1dent1f1eatioh of a body of knowledge

and skills that w111 allow individuals the 0pt1on of starting at entry level in

available occupations or of undertaking more specific aducation and: tra1n1ng

The second task concerns the integration of that body of know]edge and skills

.into a cunr1cu1um which-may be implemented in the schools. -This e;trapo]at1on

paper is a response to both of these tasks. ’ | .

The purpose of this paper is to present a model of a pretechnical curric-

ulum wh1ch has as its focus the se]f-empowerment of the 1nd1v.dua1 and to de- -

scribe how this curriculum cou]d be imp]ementeg in the schools. "Self empowerment?.

refers to an individual's ability to undeh§tand and to deal effectively with

career and 11fe opt1ons and events as they occur. People's ability to under-"
2

stand.and deal with availab]e opt1ons and actual events is re]ated to their

mastery of three categories of 1nterre1ated sk111s and know1edge which represent

- the core of our pr0posed pretechn1ca1 curr1cu1um The three categor1es are:

Generalizable Sk111s Trans1t1on Skills, and Prob]em So1v1ng Skills.
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Need for a Pretechnical Curriculim

* Introduction: A Model for Self-Empowerment ¥

Basic sk11is ara a réfTection of Americans'.work activities and values.
For a 16ng time, it has been relatively easy .tc revise basic skills as
technology and socwety changed. Bui'ndw dﬁangea'are occurring so rapid]y
that pred1ct1ng 11felong basic skill needs has become ve. j d1ff1cu1t In fact,

change itself has become the only predictab]e certa1nty of the future.

Already, the ability tc_deal with change is qrwtica] for many Americans. They

are'now confronting changes in their jobs, -changes in their schooling, changes

N A
in their personal lives, and changes in the world around them Contemporary

education must provide opportunit1es for studerits to learn to adapt with these

~ changes, and the skills to do so must be cons1dereaa?as1c skills. This paper '

describes a model for grepar1ng students to adapt and cope’ with change. 0

Change has always been central to American life. More than a century

ago, de Tocqueville remarked that "the American has no time to tie himself to

anything, he grows accustomed only to change and he ends by'regarding it as a

natdra1 state of man" (Pierson, 1938). This social commentary about
nineteenth century America®seems remarkably apt as our nafion approaches the

’ /
21st century. Contemporary theorists (Schlossberg, 1984, 1981; Moos & Tsu,

19793 Schneider, 1984; Levinson, 1978; Bridges, 1980; Goqu, 1978) have noted

that American adults are encountering an increasing number of changes during.

their 1ifespans.which call for new patterns of behavior or for revisions in

. their perceptions -of self and environment.

Even though our predecessors always accepted and adapted to changeﬂ

they usually had relatively stable 11fésty1e5.g Contemporary Americans,

~ however, are living in the midst of 'a technological revolution for which the

rate of change is accelerating., They will have to be even more flexible, more

0. 5
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versat11e, and more adaptab]e 1n p1onn1nq and actua4121ng the1r respect1ve
careers and lives (Pratzner, 1978; Naisqitt,.1982)." They will have to 1earn
how to learn throughout the rest of their Tives. Amp]e support for this
assertion is available. |

p at | . )
From Action for Exre11ence (1983): "We don t. be11eve a high school

graduate in 1985 w111 retire 35 years from now from the same Job for

which he was hired--during that period he will need to be trained

g

and retrained many times." ’ X

A Nation at Risk'(1983) stated that, "In our view, formal schooling

in youth is the essential forfulation for 1ea§n1ng throughout one's

life. But without 11fe-1ong 1earn1ng cone's skills will become

.

rap1d|y dated," - | B o

¢

The Pavdeia Proposal (1982) asserts that, "Learning never reaches a

o~

terminal ‘point. As long as one remains alive and hea1thy, learning’

v can go on” and should."

Educational systems will be called upon to nlay a central ;sle in

3
-~ 9

educating students sho can adaptively respond to the changes that the future

holds. Parents wili'expect schools to provide the skills and strategies that

°

. their childfen will need to survive and prosper with ever increasing social
and technological change as they enter the world of work. In the monograph

Adaption to Work (Ashley, 1980), from the National Center for Research in

Vocational Educationm, it wasnnoted that an inability of many workers in the |
American labds force was that pf“adapting to the changes, demands, and

responsibilities of work. Business and industry will look to the schools to
produce workers who possess and mgnage skills which contribute to achievement

of employers' goals. Educacion has no alternative but to respond to this

‘)'.

6
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emerg1ng imparative because society will surely ho1d pub11c schools account-
able for accomplishing this important task. .

‘How should the educational community respond éo these clear, urgent,
"and pressing demands? A1terp;t1ve solutions have. been proposed from a va’
iety of sources (Ad1er, 1982 Botkin, D1mancescu & Stata, 1982; Boyer, \.oo,
DeBevoise, 1982 Goodlad, 1982; Gisi & Forbes, 1982; NBTSb1tt 1982; Pratzner,
1978; Rav1tch 1983' Selz, 1980; Timpane, 1982) ~Based on a rejQEW of these
and other resources, our own research, interviews and workshops, the authors
have identified a comprehens1ve model for pretechnTta1 curr1cu1a for pre-

g

paring students to adapt«w1th change. The model has two bqs1c assumptions.

ASSUMPTION: The nature of work in the future will be characterized
" '_;by constant change, wptch means that -most workers %111-be employed
in several different jobs within or acrosg. occupational clusters
during their 1ifetimes. Accelerated change_representsfa signifi-
cant factor which most be considered oy‘indtvidua1s as they pre-
pare for their initia]'emp1oyment. o ‘ n

ASSUMPTION: ind%vidua]s' epp1oyability'options in the future’w11T
be:shaped by the acquisition and maintenance of speCitic classes
of skills and knowledge. Three classes of such skills and'know- '

"1edge have been.identified: Generaltzabfe Skills, Problem Solvtng.

'Skills, and Transition Skills. f S ,

The figure below displays three classes of skills and knowledge within
whichuinsturctional strategies and pretechnical curricula decisions may be

developed.

A




ing, communication. (written and ora1), interpersonal,

DEFINITION: Generalizable Skills and knowledge (hereafter refered to as

Genera11zab1e Skills) act1ve1y used in work performéance, which are trans-

farable across JObS and occupat1ons and which arP instrunental to sUCﬁess
on the job and in the ¢ assroom. Examp]es 1nc1ude"mathemat1ca1” reason-
technological, and

attitudinal skills. o ’ &

wele

DEFINITION: Iransition Skills and knowledge (hereafter refered to as
Transition Skills) are used to;manage Tife transitiohs, especially occupa-‘

tionally related ones. They include managing changes in the environment,

in relationships, and in oneself; managing stress, loss, and gfief; and %

making decisions.

) ) - o V P 1;\ p\ E
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DEFINITION: Problem Solving Skills and knowledge (hereafter refered

v

. , to as Probiem Selving Ski]ls) are employed in the resnojution of pyroblem-
. atio Siiuations inc]uding interpersonaiaprobiems \group and indiv1dua1)
»information and task-reiated problems, and problems related to peop]e S
behavior in cooperative groups. - | | : T

*
v e

Two c]asses of skills. from the mode] are discussed in this report, TranSitionai
Skills and Prob]em So]v1ng Skills. Generalizable Skiiis have been described in de- ;

tail in severai'current'sources, ‘one of which is Greenan S Identification of General-

. ,izable Skills in Secondary VocationaT Programs (1983) Generalizable Skills,

J inciuding the 3 R's of reading, writing, and arithmetic, are crucia] for adaptingw |

) O
w1th ghange,' but they. are no longer a suffiCient education for the workers of . -
tomorrow. We have extended essential skills to include Transition Skills and

Problem So]v1ng Skiiis These skiiis will he1p provide tomorrowislworker'the.

v .

opportunity for 1ife-1ong emp]oyabiiity and we]] being

A transition has been described as an‘event or nonevent resulting in a

¢

change in reiationships,.routines, assumptions, or roles within the setting of
self, work, famiiy, school, hea]th, ‘or finances (Sch]ossberg,'1984) Adolescents ;a'
face many transitions becoming educated, choosing a. career, finding first Jjobs, |

seeking individual identity. Passage from youth to young adu]thood often involves

1

decisions to'marry, to drop out of school, to leave parents, and to have children.
Throughout their 1ife-spans, change and transition w111 contihue == changes in
values, purposes, and circumstances. As adu]ts, some will lose or change jobs,
experience retraining,hbecome sucoessful, encounter iidness, divorce or beldivorced,
develop and change enOtionai and spiritual perspectixss, and adjust to retirement
and:the challenges of old age. Each of these events will signal-a transition in

their_]ives, some inevitable and predictable, many not. Forecasts for the future

. o . : .
. . .
¢ . d
v
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n " .
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signai the certainty,of a far greater number of these 1ife transitions for them’

-

than their\predecessers ever dreamed of encountering. The educational system
/ . ] . o Q
must help prepare students to cope with these realities by utilizing education

“as an instrumgat of change through whtoh they may ‘have thefresources and optfons

with which to build and survive the future, '

Prob]em so]v1ng is receiving more national attentiondnow than.ever before. '\
Dan1els and Karmos (1983) found that except for the three R's, prbb]em solving
was 11sted most frequently in the literature and by,emp]oyers as an essemtial
skill faor dea]rnqiw1th the'future. Michael T1mpane in his report of corporat1ons
and public education emphasized the need for teach1ng young peop]e prob]em so]v1ngJ
sk1lls s0 they w111 be ready for further educat1on and tra1n1ng 6T1mpane 4982)

3

Not enough problem solving is occurr1ng in classrooms. In the Apr11 1983

 Kapran, John Goodlad remarked that "teacher talk" was by far the dom1ﬁ3nt class-

room act1v1ty. "Teachers rarely encouraged student- t.-stuﬂent d1a1ogue or pro-
vided opportunities for students to work co]]aborat1ve1y in smal] groups orato

plan, set goa]s. determine a]ternat1ve ways or ach1ev1ng these goals, and the 1i ke.,:

-The emphasis was on reca]] not on problem solving or inquiry" (p,5527. GoodL&d

went on to say that each of the~50 states believes in proh]em solving instruction

¢

Insuff1c1ent preparat1on *n prob]em so1v1ng w1]1 have ser1ous implications

for many students. Roy Forbes d1rector of the assessment and eva]uat1on

‘division for the Education”Commission of the States, predicted that by 1990

between 1,000 and 2 mitlion high school graduates wtll not possess the prob]em

so]ving“ski]]s‘requjred.for employment in a highly teohnologica1‘§ociety'

(Whimbey & Lochhead, 1984). For students to hoiu jobs, be rétrained and in °

general to adapt to a constantly accelerating rate of change 1n their 11ves, they
.

will need strategies for how to attack- and so]ve problems.

\ .
. . ‘
.
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The model introduced above represents an extrapoiatibn of'avai1ab1e‘know-

ledge and opinion concern1ng the future of work and the sk111s that 1nd1v1duals
will need if they are to find work in the future. The purpo:e of* the rema1nder

-of this paper is to.exp]icate\teh model and to demonstrate its usefu]ness. Th1s

L

purpose w111 be achieved by: " " " . : | '"\,\f

. / -
' L, : : : . -

summar1z1ng predictions about the future of work and the requ151te

\
- 3

-predictions. | ' - ¢
providing criteria for building a pretechnicaT curricu]um'whicﬁ
,wj]l‘be responsive to both the needs of -employers and emp]qxges. o ' B

o ‘describing how‘the"pretechnical curriculum may be implemented into’

P

the schools. ~ . . : o

(34 - Vo ’ Yu A

©z

t

- needs of emp]oyees, and ddentifying the 1mp11cat1ons of those ' ] —_— T

2
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Future of Work: Employer and Fmp]oyee Needs

Employers and employees have always had41nterre1ated,concerns about work.
For employers, future concerns will revolve arpund the need to sustain state-
of-the-art.production and service cap55111t1es-in-0rder to remain competitive
uithin the market For emp]oyees, -future concerns will center on the need to -
~f1nd mean1ngfu1 and satisfy1ng emp]oy:int and to adapt w1th changes that occur

within or related to the work setting, Based on our review of the-11terature,

L]

'however, a variety of different factors are predicted to d1srupt the- ba]ance a? Iy

\3

__.that exigts between the concerns of emp]oyers and. employees. Examp]es 1nc1ude

-

‘the jmpact of technological change on the structure of the Jabormarket,othe

1ncrease in the trans1tz>y nature of work, and the emergence of part1c1patory
work enV1ronments in bus1ness and 1ndustry._ As it will be demonstrated each
of these factors has 1mportant 1mp11cat1ons for the formu]at1on of a pretech-

n1ca1 curriculun. ’ - S * ,

&

Structure of. the Labor Market ° o lu-

J
0ne1%st1mate of the net impact of techno]og1ca] changes’ has been prov1ded

by the AFL cIo comm1ttee on the Evo]ut1on of Work (1983) Th1s committee's re-
port based on reports from a var1ety of experts from bus1ness, industry, and

public and private research 1nst1tut1ons pred1cted the formatﬂon of a two- t1er

o

work force. Y
N As computers and robots take over more and more functions ‘in the;
\factory and the off1ce, a two t1er work force is r‘e‘ﬂopmg In some ~
cases, . jobs Sre be1ng upgraded In many other cases, jobs are being -
downgraded. .. At the top W111 be a few executives, scientists and

engineers, profess1ona1s, and managers, perform1rn high= 1eve1, creat1ve,

nigh-paid fu]] time jobs in a good work env1ronment . At the bottom




2 . -9
™ I3

will he Tow paid workers” performirg relatively simple, low-skill, dull,
&outine, high=turnover jobs in.a poor wqyk environment: These jobs
will often be a part of time and'u§ua11y lacking job su..rity and opportun-

ities for -career advancement. (p.8)

The AFL-CI0 report continued by reporting two additional characteristics of

o

their labor market projectionss |
Between these two major tiers wilq be fewer and fewer permanent
well- pa1d fuil- time, skilled, semi= sk111ed, and craft product1on and

;maﬁntenance jobs which in the past have offered hope and opportun1ty
and upward mobility to workers.. . (p.4)_
"+« Below the two-tier work forée is a labor surplus underclass, thei
I'workers whg don't have jobs and don't have job’pros;ects. There is some
movement in and out of this 1abor surplus underclass, but upward move-
* ment is eesent?a}ly limited to the bottom level of the two-tier work

force. {p.9)

Am [y o

- Paul C. Craig (1984) of the Ohic State Universityﬁ§tated that the work.force

of the future will requ~re researchers and scientists and "a few highly skilled

A

]

‘technical eng1neers and mechanical mach1ne ma1nténance people... But the ma. of

people will not have advanced techn1ca1 sk111s (p 7). “ -
Implicit within. these pred1ct10ns about the” structure of the future labor

market are assumptions about the types of occupations that will be available to

the maJor1ty of 1nd1V1duals The predominant assumption is that there will be

, ﬂncreas1ng numbers of workers who will be Timited. to 1ow-sk111ed routine, high

turnover JObS. Henry Levin (1984) of Stanford Unvers1ty predicted that in the

' /
future the vast majority of Jobs will be low Tevel service occupations such as

waiters, sales clerks, k. “hen helpers, fast-food workers and ceshiers" (p.4).
v} ' '

- 13
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.Rumberger (1984) contendg that tecnnological innovations will have aqhegative

net impact on the Structure of the future labor market. According to him it will
" not only reduce the tota] number of jobs, it will also reduce the skill require-

ments of most JObS. Moreover, others pr»dict that the reduct1on of ‘jobs .and of ,
skitl requirements will be pervas1ve.3 It will affect not only specific occupations
such as secretaries, bookkeepers, para]ega]lworkers and repair people (Levin,.£984),
but entire'industries end occupations es well (Faddis, et.al., 1982). \

~In ;gst 1nstan€es, the redirection of jobs or skills requirements will
involve the diSlocation of Workers and the 1hcorporation of machines as

technical equipment. The net result of this trend is that workers wiil be

limited in both the number and variety of ava11ab1e occupat1ons Some workers

'will be ab]e to obtain high tech pos1t1ons.(approx1mate1y 3 percent) but the
remainder will.be Timited to occupations that will require onJy a high school.
. .

education (Levin, 1984). Most of these jobs will lack security or.opportunities

. for career advancement.. In either-situation workers will-be-confronted witir the -

prospect of change; change that will affect not only their work, but alm ¢ every

other aspect of their lives.

These projections about the structure of the future labor market have 1mportant

implications for the formu]ation of a pretechnical curricuium. If it is designed to
provide everyone with the,cababi]ity to live successfully in a teernOIOgical society,
then it must prepare neople - to adapt W1th change. Schools need to.prrpare students
te adapt wfth change. The importance and adéptability for high school graduates was |
emphasized in a recent report from the National Academy of Sciences entitled High

School and Changing Workplace: The Employers View (1984)5 A panel of economists,

educators and employers, "graduates of American hizh schools need to be adaptable
to changes in the workp]aée more than they need any particular job skill.... This

adaptability is by far the most important characteristic of the young person enter-

14
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ing the workplace." (pp.xi-xii). A growing'hUmbé§ 6f"bé6p1é.be11eve that adapt-
ability ‘is most likely to be achieved when students receive a solid basic education
as opposed to one that has a narrow vocational focus (Levin, 1984; Rumberger, 1984; ﬁ

Levin & Rumberger, ]983; Lemons, 1984). Vocational education can méke significart

contribufions to the goal of adaptability.

Transitory Nature of Work

Work is becominé increasingly transitory in nature. It can no longer

be viewed as a static concept. According to Levin (1984) there are two reasons -
for this fact. F1rst we are enter1ng a period of rapid techno]og1ca1 change

in which both entry-level and high-skill positions are being transformed, often in
.unppedictable ways. Secend, no one can accurately predigt'wh1ch jobs will be,ava11-
able to any particular person ovgr a career of four to five décades, nor can it be
prediéted which particular jobs Ar combination of jobs an individual will actually

obta1n among those thaE are available. ”

The certa1nty of techno]og1ca1 change and thp unpred1ctab111ty of 1ts outcomes”“w~
coupled with the inaccuracy of job forcasting guarentees that most workers will
changeljobs several times during their 1ives.' Change may be forced (e.gl jobs
may be eiiminated), or they may(be ;e1ected (e.g. a new and different position
may pe accepted). In either instance, workers will be expe;ted to make thg neces-
sary transitions both in their Szrk and in their day-to-day living aqd the trans-
itions will often involve being retrained to do a different job.

The importance of the poiential for successful retraining as a necessary
characteristic of future workers has been endorsed by iqdustry. As Péter q}
E11iman, the Vice~President and General Manager of Lucas Industries, a |
mu]tinétiona] conglomerate, put i%: | ) |

Todayslindustr1a1 workers must never cease 1éarn1ng and growing.
Regardless of what individuals have accomplished or learned up to a point

" - 15
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the capacity to learn. The ability to apply previous learning to the process

_"misﬁ_put”the,1ssuewagwfgllqw§;mmm;,wmmmmwm"“L“wwi“@mmwwmnmﬂ:.“m.Mwu_mmhmnw_;m
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in time, in five years their skills will be obsolete and they will have

to be retrained . . .industrialj§ts have to deal with their end products
for forty-eight vears; every five years we have to teach them a new skill.
Furthermore, muny of these people neugr.rga]]y tearned how to study ef-

fectively so that we can retrain them easily. f(E]]imah, 1983, .p.4)

It appears that workers' best counter to thz prospect of "dislocation
due to techno]bgica] 1nnovation"'1:*3%:exercise a primary human characteristic,
of refrainﬁng will the landmark characteristic of future workers. Those who v
possess the abi]jty to learn again and again gnd_again will be better prepared to

meet the retraining¢démands_of their émployers= For them technological innova=-

tioﬁs will not seem so ominous. Theodore Schultz, the"Nobe1vPr1zé winning econo- .

A

.Mankinds future is not preordained by space, energy, or ¢rop-
~land.. It will be determined by the intelligent evolution of humanity...
future workers will need to be®generalists, flexible enough to change

course and train for new. careers with a minimum of disruption.'(p. )

Given the transitory character of work, it appears that workers may enhance

their employment opportunities if they have learned to learn (Toffler,.1970);
that is, if they have prepared themselves to‘be retrainable. VYet, as Ashley,

Zahniser and Connell (1984) have noted, many workers, especially dislocated
workers, lack this essential skill.
The dislocated workers who are cufrent]y suffering from the results

of rapid industrial declines characteristically are unionized workers with

senority in blue-collar jobs, who,earned high wages in manufacturing

16
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Andndustries. Among the dislocated, females and‘minorities often are
the more disadvantagedlend suffer greater economic.hardships.fo1lowing
the loss of thein jobs. In general, many gﬁslocated workers, partice
ularly the older workers, are lacking in their'educafiona1 backgrounds
and do not have skf]ls that are in demand in ofher occupations. (Ashley,

et.al. p.ix)

*%

For workers who have not 1earned to learn, who have not prepared themselv’ 5 to

be retrained, job dislocation rephesents Qn]y half of their trauma. The other
half is re]ocation.. For many dis]ocated workers the process of relocation

is nejther easy nor successful There are mqpy factors that contribute to this

o

91ack of success, including their lack of adequate educat1ona1 background of .skills

that'are in demand in other occupations. Dislocated workers are often i11-
prepared to deal with the sdcial, psychological and physical problems that

accompany the loss of their positions. Their‘inabi]ity to resolve these work

“veTated probiems frequently vesults in incréased incidences of depressiom,-grief,

aliendtion, substance abuse, marital difficulties, heart disease, and other stress-
re]ated i11nesses, including increased incidences of depress1on, grief, a11enat10n,

substance abuse, marital d1ffu1t1es, heart disease, and other stress-related 111ness,

such as increased rates of suicide (Ashley, et.al., 1984). Their lack of job flex- -
ibility is paralleled by a lack of flexibility in other areas of their lives. . Among-

their many other needs that must be met if they are to be relocated, most dis]ocated
(Y

workers will need to be retra1ned if they are to reenter the work force in new

3
[ 27

[

positions (Ashley, st.al., 1’64 Lemons, 1986‘

The-plight of the dislocated worker inas several important implcations for
the articulation of a pre%echnica] curriculum. First, as Ashley, et.al. (1984)
have noted, "future economic conditions and technological changes are Tikely

to increase the numbers of adult workers who will. face the problem of job

17
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d1s1ocation or skill obso]escence throughout their work lives." (p. xi) Second, .
the prospeCt of becoming a dislocated worker places special emphasis on the sk111s.

and know1edge that will enable individuals to learn, i.e. be retra1ned. Th1rd,,

the sk111s and know]edge that 1nd1v1dua1s need to adapt with the trano1tory character

of work will include those that relate to the social, psychological and phys1ca1

problems that are associateéd with loss of position. FinaT]y, as noted by Rumberger

- (1984), job disb]acement wi]] occur at all levels of ‘the economy, not just at the

bottom. Thus, future workers need totpossess the skill and . know]edge that w111 )

enable them to participate fu]]y and effect1ve1y in a transitory work force. . °

Participatory Work Environments u ' \ )
The emeﬁgence of participatory work environments which are characterized by
the col]aborat1ve efforts of 1abor and management the 1mportance of personal 1n-

vo]vement in the produc:ion process, and the full. expré§s1on of one s humanity

through one's work represents one of the .important products of the revo]ut1on of

high techheiééy“{nnbvetighsf'_Nh§1e this particular development may appear to be

~an anomaly of this partﬁcu]ar techiological age, it represents.an altogether human

reaction to an environment marked by rapid drastic’change (Hedist, 1974, as noted
by Wirth, 1984). The central theme of this trend, which is the importance of
people, has been acknowiedéed by economic and labor theorists' (Wirth, 1977; Schu1tz,'
l.;,Gy11enhemmer,'1977) and by 1nédstr1a11et5 (E]liman,v1©é3; Freiz, 1983). The
thrust of the theme as stated by Gy]]enhammek (1977) is as follows:
People don't want to be subserv1ent to mach1nes and _systems. They“
react to inhuman working conditions-in very human ways: by job- -hopping,
absenteeism, apatheticrattitudes, antagonism. The younger the worker is,
the‘stronger his or her reactjons are likely to be. "People enteriﬁg the

work force today have received more education than ever before in histowy.

18




industrial assumptions. From in econumic perpective, it assumes "a'new: ..

" workers and managers need if they ‘are to create "good work" for themselves -
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\ T

~ We have educated them to regqrd themselves as mature adults, capab1e
of mak1ng thefr own choices. Then we offer them virtually no’choige
in our overorganizéd industrial uhits. For eight hours a day they

~are régarded aS children, ciphers, or potential problems and managedf
and cbntro]]éd accordingly. (p.@)b i

by .
12 . s AN

' \'\ .
One alternative to a machine or system centered industry is one that™is

person centered. A person-centered industry has different economic and - N ‘-

economics which starts from a comm1ttment to make the fullest practwcab]e

use of whatever . ta]ents are inside people 1nstead of start1ng from a consider—
ation of the most profitable use or:misuse of the e]ements inside the thin

and fragile crust of the planet (Wirth, 1977, p.” ). From an industrial

perspect1ve, it asgumes a comm1tment to obta1n1ng the key elements that

(Wirth, 1981). Examples include: - o e

S

Adequate elbow room. Enohgh roomgfo feel autonomous, but not so

much room as to Seem disconnected from the overall task.

Cﬂances of learning on the job on a'contihuous basis.
An optimal Tevel of variety: - 3 o - .
Conditions that promote help and'respect‘among co-workers. .:
A sense of one's own work meaningfully bontfibuting to the welfare
of sociéty. , - \ |
A des1rab1e future.
 The collective goals of a person-centered work p]acn have been trans]ated
to the American work p]ace through Quality of Work Life (QWL) developments
(Pratzner, 1984). According to Pratzner (1984)

- 19
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QWL déve1onments embody a philosophy, a set of values nnd models,
and a multitude of practices and.téchnfques for understanding,
explaining, and affecting how work is organized and carried onﬁ.
QWL deve]opments and participntive manngement are‘democratizing
the work p]ace and involving emp]oyees in more decisions that
effect their work, through the use of qua11ty c1rc1es, prob]em-
solving task. forces, labor management comm1ttees, group incentive
plans, job redes1gn, and a var1ety of other approaches and tech-
niques. (p 3) |

Quality of Work Life programs.create two broad areas of job skill demands

for employees: groupqprob]em solving and the organization and management of

production (Pratzner & Russe]l, 1983). Grouﬁ’prob]em sé]ving incorporates
a number of other specific skills, including interpersonal skills, group

process skills, decision making, communication and réasoning. Organization

*and management of production also includes a collection of specific skills.

Examples include bus1ness*econom1cs 'management'wst&t$s@itar qua]jtymcontroI,f
vonsidered collectively, these several skills represent the foundat1on
of socio-technical 1.teracy (Pratzner, 1984). According to Pratzner:
socio-technical literacy emph;s1zes a balanced concern for the social;
human aspects of work, as well as the technological aspects, and an
appreciation of'the1r 1nteract1on§. It 1nc1udes deve]opment of (1)
group problem solving skills (eg. 1nterpgysonal and group prgcess sk111§;‘
problem solving and decision making, planning, and communipationj} ahd |
(2) skills in the organization and management of production (eg. skills
' 1n'business economics, business‘operation, and statistical quality con-
tro]).‘»It also includes (3) an understanding of the phi1osonh1ca1 under-

20
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a

- pinnings and consequences of the shift from a mechnaistic, techno-
" ) ’ . - { .v\
logical, scientific management perspective of work to a high envolve-

ment, participative management perspective. (p.56).

~ Quality of Work Life programs are changing the characteristics of work by
1nf1uencinggthevways in which workers -relate to one another and :;late/to-man~
agement and to the production process itself. Programs of thisetype require |
" employees with sufficient socio-technical literacy to make such-efforts'effectire.fL
Sociortechnica].literacy'transcends the;performanca of a single specific job,
or the operation of a particular piece af equipment, or a certain nart of the .

product1on process. Its. focus 1s more broad and 1nc1udes the human and busi=- ”f

ness aspects of production, as we]] as the technological aspects The essence o

of S0Ci0- techn1ca1 literacy is conta1ned in the following descr1pt10n of an

ideal worker: - | - | Coe

I am 1ook1ng for individuals who can read and write... My ideal worker
would also have common sense, understand my industry, be willing

to accept.that he or she w11] not reach the top in a year, and | I' o “[
redlize that he or she will have to work hard fgrithe rest of ‘

his or her 1ife...who wi]l accept me as anially and not as an

enemy I want th1s person to have been taught some of the basic

“ Asoc1a1 graces. (E111man, 1983, p. 10) ' ”

The emergence of QWL programs also has 1mportant 1mp11cat1ons for -the
< formulation of a pretechnnca] curricula. Assuming that QWL programs will
AN . ' : o
remain an important dimension of high involvement industries, the demand :

for so¢io-technical literate warkers will increase.
N . N

AN
~
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Summary
Three factors which are predictéd to 1;¥1uence the future of wark

were discussed. They were the impact of techw0109ica1 cnange on the

" ‘structure of the labor market, the 1ncrease in the trans1tory Rature of work,
“and the emergence of participatory work env1ronments Each of these factors
has 1mportant implications for the development of a pretechn1ca1 curr1cu1um
A summary of.the specific conc]us1ons of this section and the 1mp11cat1ons
of those conclusions for the formulation of a pretechn1ca1 curricula are sd
i.]isted be1oW. |

“

ponc]ﬁsions | - Implications
'Techno1o§jca1 innovations will create - A pretechnicé] curricu]um_hust be
. new jobs in high-tech oécupations; able to address the needs of both
there will afsé be an increase‘jn the | types of workers,

number of low-skilled, jobs.

Most workers will change jobs or - A pretéchnica] curriculum needs to
occupat1ons several times during the1r emphasize the skills and knowledge
lifetimes, wh1ch will requ1re them to thé£\w111da11ow workers to benéfitﬁ
be per1od1ca11y.retra1ned. . o - from retraining programs. -

For most workers,. occupational changes . A pretechnical* curriculum must .min=
will 1nvo1ve d1ffer1ng types of psych- *;_ imally prebéré future workers to
ol~gical prob]ems wh1ch may 11m1t their t\,understand‘and cooehwith the psych-
future employment opportun1t1es. 61ogica1 problems éssociated with

occupational changes.

I

QWL programs are placing new skill de- - A pretechnical curriculum must pre-
mands on workers, 1nc1uding'group prob- pare students to participate success?_

lem solving and the organization and fully. in the wokk place, thus it

OO -
&3
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’management of production. They are 'alsc must‘be resﬁohsive to the neQmsk111
: ‘ helpiﬁg to change tne basic character of demands that are experienced by
‘the work place. - | " o workers.
! ) 7
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‘Criteria for Curricular Decisions

Utility and Pérsonal Options

High Tech“innovations are expected to cause substantial thanges in the

_structure of the labor market as we]] as in the character1st1cs of work settings.

These changes have led us to chal]enge trad1t1ona1 approaches to vocat1onal

- curricula such as specfa11zed Job-sk111 tra1n1ng programs and to set forth

new criteria for Judg1ng secondary vocat1ona1 fducat1ona1 curr1cu1a The

| four criteria are: ut11tv, personal opt1ons, transferab111ty, and psychosocial

value. | |
) It is an importar .task for vocationa] edutators to identifx a body of
know]edge and skills that individuals. must possess to live adaptively and effec- :
tively in a technological world. How does the content of a pretechnical curric-
ula do this? It is our position that a preteéhnica] curricu]a u111 contribute

to adaptab111tv of 1nd1v1dua1s to the degree that they recognize the u t111t¥

~ of the curricula for their persona1 situations. The cr1ter1a of ut111ty, then,

represents one basis for identifying the core skills and knowledge that will be
needed by tndividuals if‘they are to ]ive and work fu)}y and effectively in a
techno]og1ca1 world. - - L

Ut111ty, however, will mean d1fferent th1ngs to d1fferent peop]e 'Eor some,
utility may represent the assurance of emp]oyment in an entry ‘level position in
a parttcu]ar business or industry. For others, utility may mean receiving skills®
and know]edge;which are prerequisites for post-secondary training in a specific =
technological field. Still o%hers may view ut111ty as the sk111s and knowledge

that will give the assurance of career flexibility throughout their 11fet1me A

apretechn1ca1 curriculum must be respons1ve to each personal def1n1t1on of ut111ty

Personal_option is a second cr1ter1a for 1dent1fy1ng the contents of a pretech~

nical curriculum. It is seen as the condition of having an array of apt1ons from

20
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"

fwhiéh,to choose. Personahoptions in one's work should give a widé domadn

" of alternatives to*choose from sn that peopla can try to reflect their own

‘

: 1nterests ~values, and str1y1ngs in the work they do For one's job to re-

N LY
flect one's self wou]d be an imnense benef1t for people
N
Taken together, ehe criteria of ut111ty and persona] option represent -

&8

"a practical basis for 1ndet1fy1nq the content of a pretechn1ca1 curr*cu]a

The essence of th1s process has been expressed by Levin (1984) ' .

We cannot predict accurate]y which. jobs will be avai]ab]e to any
”part1cu1ar person aver a career of four to f1ve decades, nor can we
predict wh1ch par- culay JOb or combination of jobe an 1nd1v1dua1 w111
actua]]y obtain among. those that are available. Given these circum-
_stances, education must be prov1ded that will a]]ow individuals the

option to starting at entry 1eve1 in_the available occupations, and

of undertaking education and training as needed in order- to move into

higher level ocehpations, (p.21 emphasis added) P
{ . =~ | |

»
Transferability

/

Tranferability of educational outcomes to the work place has.drawn the atten-

. tion to researchers who have attempted to identify thosesskills that are transfer-

_able from school to work (Greeran, 1983) and across work settings (Pratzner, 1978),
b °

After investigating the relationship between occupational adaptability and tran- .

ferable skills Pratzner (1978) coicluded the following:
' ¥ .
Schaols cannot prepare students for all uyknown future contingencies.

But it does seem reasonable *o expect them to help students develop
their individual attr1butes, potentia]s, or capac1t1es to levels of
proficiency useful 1n a wide range of situations. By such deve]opment
éhey may be adaptable and better.ab1e to perfggm’successfu11y in chang-
ing environments. e 25 | ’
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Having transferab]e sk111s will not guarantee successful adapt-
lab111ty, but should fac111tate 1y To the\extent that individuals
'perce1ve similarities’ among jobs and are able to transfer their skills
and knowledge eﬁfecttvely, the ttme end costs associated.ﬁitn_gupple-
mental training;or"retraining should be reduced dnd reflect e savings’
to emp]oyere?and individuals a]iké,',(p, ). |
- A good dea] of research, has f&cused~oﬁftﬁe-identification of the skills and * -

know]edge that are useable across a w1de range of s1tuaf1ons. One of the more

recent and carefu]]y defined 1nvest1gat1ons was completed by Greenan (1983)

Greenan's research focused on the genera11zab111ty of certain basic skills

across d1fferent vocat1ons. For Greenan, a sk11' is generalizable if it is ’
‘basic to a particular occupation or tra1n1ng qa.@rama if 1t 1s necessary for' ;:A.
'success in a particular. occupat1on or comp]etion of a particu]ar program, and

1f it 1shapp11cab1e across occupat1ona1‘sett1ngs and c]usters. Greenan de- ; //

ve10ped an 1nstrument to measure the genera11zab111ty of Spec1f1c sk11ls in /

RSN B

each of the follgwing catagor1es. Mathemat1cs, COmmun1cat1on, Interpersona] !

!
],

Re]at10ns and Rea on1ng " The instrument was administered to teachers in five j

~ vocational tra1n g areas (agr1cu1tura1 occupations, bus1ness marketing, and ; :

D ‘ !

'management occupat1ons, health occupat1ons home economic occupat1ons, and

(4]
1ndustr1a1 occupations). Based on the results of his study, Greenan (1983)

concluded that | . o . \
"There is a core -of mathematics, communicatioh; 1nterpersona1're1ations
and reasoqgng §k111s which are basic to, necessary for success in, and
transferab]e across severel secondary wocatigra1 training brogram areas
and ‘programs; most of these core skills are very important and highTy

generalizable..." (p. 57)

“ .
. 2
' ‘ - . 6
- 2
' . - . - :
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"The importance of’transferab111ty has also beeh recognized by industh1a1ists.' :
ElTiman (1983) stated that: | |
I wou]d much prefer that,the echoo1s concentrate on teaching students .
the basic transferab]e vocat1ona1 skills that they wijll need when 1|
teach:them the app11ed“techno1ogy I utilize. The basics are the
skills that business and indusfry can most capitalize on in years

to come. (p.4)

The criterion of traneferabi]ity is a necessary but not sufficient cr1terioh
by which to assess curriculum chntent -Ut111ty can become £t0o narrow a criteria
by which to.evaluate curr1cu1a content A curricule‘that has utility may have
students 1earn1ng to use specific too]s. repair h1gh1y specialized equipment, ‘
or gather specific:types of data. On the other hand, transferab111ty in a
curriculum imp]ies that a student may learn to.use tools which are applicable
across many Jjobs or JOb c]usters, repair equipmeat which is used in many areas, =
and gather data in many ways using m1croprocessors comthers, and electronic o
data process1ng Transferability helps. students work and learn, be more easily ”

retra1ned and gain conf1dence that change is not an overwhe1m1ng tn\eat but

mere1y a part of one's life.
/ -,
Psychosoc1a1 Va]ue

It is 1ncreas1qg1y clear that job preparat1on for the future will have to:

1nf1uence information and sk111s that are related to the psychosocial 1ssues

L

of work and work loss (Baker, 1982). Several factprs'contr1bute to the emer-

__ﬁéﬁté“bf'th13*heéﬁfwthé“ﬁEVéTGﬁméﬁTTUT“Qngb?ﬁg?ams_f?TatznET_&‘RUSSE1%;‘+98331*—“~——~—

the incidence of worker dislocation and its subsequent psychological stresses
(Ashley, et.al., 1984), the prospect of multiple changes in job or occupation
in a lifetime (Levin, 1984), and the need for individuals t6hpartfcipéte fu]Jy .

¢
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the criteri. f util4qty, personal option, and transferability point- to the
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in a rapidly changing society (Rumberger,;1983). Future workers will need to "
be prepared to‘cope-with\these and other werk related factors that involve
psychOSOC1a1 jssues. |

[t may be presumptuous to assume that every ‘worker will have a difficult

time dealing with psycnosoc1a1 issues that will confront them. Nevertheless,

necessity of systemeticqlly 1nc1ud1ng psychosocial content withinuanoretechnica1
curr1cu1um At a minimum the ps}chosoéia] content ‘must focus on thes development
of character(Silberman, 1983),'on individuaL prob1em so]ving,igroup_decigion |
making (Pratzner, 1984), and on Maneging transitions (Bremmee % Abrego, 1981).
According to S{1berman (1983) "the acquisitioh of appropriate personal
skills and attitudes is just as 1mportaﬁt outcome of vocational education as 1§"
the acquisiticn of techhica] and basic literacy ski]]s." (p. ). Frequently
ment1oned persona] attr1butes are autonomy, courage, and cooperat1veness. For
Silberman (1983), -autonomy -refers to- the ability-to act ~s a mature,. rat1ona1

inner-directed, independent person and to be respons1t.* 'or one's own act1ons

Autonomous people think before,they act, and requ1re m1n1ma1 supervision. They

:can forego shqrt-term gratification in favor of long-term lasting benefits. They

are also capable of self-directed learning. Heldefines courage as the ability
to overcome fears and to conrront problems directly--doing what is necessary even

if the actions are unpopular. People with courage have the ab111ty to cope with

problem situations or emergencies. Such people do their duty when 1ong-term
interests are at stake even when the short-term.consequences may be aversive.
They are se]f—conf1dent and not afraid to seek help from others when tney need

it. Finally, S11berman (1983) uses cooperat1veness to describe workers who are

warm, friendly, and supportive. People who, are prompt, dependab]e, lToyal to the

group, and conform to ¢roup norms in their dress, manners, and personal habits

. 28 | .
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ace tra1ts which enhance group membersh1p They pgssess good interpersonal

sk111s good work hab1ts, and positive attitudes. They accept supervi§ion,fand
their behavior is consistent with the orderly conduct of bhsiness. Tﬁéy have
good interpersonal réﬁations and'share a strong sense of community.

Acduisition of the characteristics described within these three attrfbutesﬁ
represent a po.ential for personal dev;1opment within a ﬁretechnical curriculum.
Having the bersonal qualities Qf being self-directed and responsible, self-con-
fidént and responsive, interrelated and participative with, others appears to
have great ut111ty for present as we11 as future workers, It is this utility

that magn1f1es the importance of including psychosocial skills and know]edge

in @ pretechnical currigylee

The personal qualities that are important for workers to possess which were

identified by Silberman (1983) are ﬁot dissimilar 'from the requisite QNL'sk111s

" jdentifiéd by Pratzner & Russell (1983). As noted earlier in this paper, QWL

programs represent an alternative for organizing.and-pe..orming work. They |
require that workers possess new and d:¢ferent sets of skills and knowledge, in-
cluding individual prob]em‘so1ving skills and group prob]eh.so1ving skills, and
tne skills to organize and mahage production. These represent the foundation
of socio-technical 1iteracy which emphasizes a ba]anced_concern‘fdr the social |
and human aspects of work as we]] as thg techno]ogica1 aspects, and aﬁ apprecja-

tion of their interactions (Pratzner, 1984).

Applying the Criteria to Programs

. ' . Y}

The Center for Occupational Research and Development (CORD) (1983) has de-
veloped a curricu]é that contains utiltiy and transferability thfough basic
skills and incorporates personé] options through advanced courses. After dem-

onstrating-a-suitable proficiency in the requisite skills, ind1vidua1s_comp1et-

29
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ing the CORD curriculum begin a technical curriculum which encompasses twelve
core areas (eg. electricity, mechanics, mater1a1s. thermics, etc.). After com-
pleting this technical core, students study a se1f—se1ected high tech area.

Accord1ng to current estimates, the CORD curriculum 1s su1tab1e for one

" out of every 10 students (AFL-CIO, 1982). CORD lacks transferab111ty across

a sufficiently w1de range of different job clusters and it 1acks psychosoc1a1
value because the material does not adequate]y-emphas1ze the development of
the human potentia] and se]f—empowérment of workers, ‘ L
.Other programs, in addition to CORD, have also been reviewed. Tab]e 1
be]ow summarizes our evaluat1ons of them relative to the four criteria of

utility, personal options, tranferab111ty, and psychosocial value.
TABLE 1.,

'-vvFouruCniteria*AppliedutouCunricu]anMPrograms“";_hwwh" “H;;.”.lwsh”mwwmﬂgst

L

Utility Personal Options Transferability  Psychosocial Value
X X

X
‘Life Skills X X
X

Note to Bill: We shall extend this
list in the {'inal version.




Sumary ) o : e R
The curricular content of vocational education has always had an 1Mportant
. role in theopeepdration of secondary students for work.. Trad1tiona11y the .
curriculum has been related to specja]ized'job,ski1ls'training. Recent tech-
nological innovations, and their resultant impact on the world of work, create
' the need to reevaleate the traditione]-cukricd]um against the four criteria off'
utility, personal options, transferabi]ify, and.psychesociallvalue.. Sucﬁ cri- .
teria have important implications for the fermulation of a pretechnical curric-
ulun. These criteria coupled with our experience with current writings, views
of educatibn,'business peop{e, teachers,ﬁstudents, and unemp]oyment victims have
led us to three categor*es_of essential ckills for helping peob1e to cope with. -
their work-]ives:‘Genere]izab]e Skills, Transition Skills, and-Problem Solving “
Skills.. There is Se1f-empowerﬁent in these skills. It can be seen that the
stated need for 1nc1us1on of Genera11zab1e Skills in the vocationa] aducation

-

'curr1gu1a satisfies.the.criteria of. transferab111ty and personal utility. The =~
inclusion of the category of Problem Solving Skills satisfies the criteria of
transferability, personal option and psychosocial value. Transition Skills
satisfy the criteria of transferability, psychosocia1'va1ue and personal utility.
It is the interrelatedness of these ;hreehcategories of skills which provide a

. comprehensive framework for self-empowerment of the individual and curricula

decisions. Self-empowerment is the key aséumpﬁion for'guiding schools .in pre- '

paring your people for their futures. People can help themselves to lead more
meaningful, balanced and productive lives. | ‘

It is u1t1mate1y the individual who must app]y the new techn1ques in the
workplace. People must not become slaves of technology and change. A machine,
a process, a system is no more effective than the pe0p1e1using it. The human

factor in education and work must stand above all others.
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Transitions

pDurimg the last decade educators have been made aware thatdstudents lives
are marked by change and transition. fForecasts for the future signal the cer-
tatnty of greater numbers of 1ife transitioms; 0ccupat1ona11y ralated trans-
1tions'w111 become the-ru1e rather than the exception'for'most workers. They
will interact W1th and be further 1ntensif1ed by the transitions which have '
| resulted from changes in societal norms (Naisbitt, 1983). Educators cannot
be: expected to prepare students for all possible unknown future contin-
5enc1es Nevertheless as noted by the Nationa] Academy of Scienres (1984),
society, bus1ne5s, and 1ndustry w111.expect.eduoators to help students
| deve]op'skills which will prepare them to cope, adapt and change with
their eqvironment. The person-machine-change relationship is critical to
_ the successful management of the future for students, educators, business |
Tand 1ndustry It is for th1s purpose that-the class-of--Transition. Sk111su,muwwmum;;a
has been identified and a framework for educating for attainment of those |
skills 1ntroduced. The aim of this class of skills is consistent with the |

" image of vocationa] educators serv1nq the needs of emp]oyers, the labor , ( .
market and the individual. It maximizus the preparat1on of the individual \

for a life time of transitions.

A transit1on results in changes in re]at1onsh1ps, reoutines, assumptions. n;b
or ro]es within the sett1ng of self, work family, school, health, or finances

'(Sohlossberg, 1934),

The U.S. economy is undergoing a major restructuring, and the implications
for the individual worker are serious: As a result of foreign competition, .

changing world markets, and consumer preferences, American's eoonomic position
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in the-world has eroded and many workers in'some majof maﬁufacturing
industries including steel; automobiles, rubber, textiles, radio and
television receivers, and electr1ca1‘egu1pmeht have lost their jobs and -

have been forced to sudden1y"chahgeJthe1r.occupat10ns and 1ife styles

(Pratzner & Ashley, 1984, p. 5). Simultaneously, the advent of high

technology insures continued and accelerated change in:the nature of

!

availahle jobs. o : -
: b : :
~ The 1ncreased use of'industrial robots, office automation,

microelectronic devices, and computerized information and
telecommunications systems, will not only affect where and how

~ we live, and what we purchase, but also how we work. The' impact
of'changing techndlogy, expecially the continued expansion of -

computer applications in the work place, w111 affect the skill

requ1rements and work sty]es of mi11ions of workers over the

(

~next ten to ‘twenty years. New technology will in some cases

reduce the skill requ1rements of some ocuupat1ons. espec1a11y R

those 1nvo1v~d with more rout1ne and repet1t1ve funct1ons such
as parts assembly, equ1pment operations, signal mon1tor1ng, and
'-1nformat1on handling functions. Other occupations involving
the<functions of p]anhing, ev$1uat1ng, ana]yzing, interpreting,
troub]eshoot1ng, and ma1nta1n1ng complex systems w111 Tikely

b \

exper1ence an increase in sk111 requ1rements (Pratzner & Ash]ey,
- ]984’ pp- 5"'6).
_Change is increasing in our social jnstitutiéns and will continue to -

increase. Traditional roles of men and women are being more rapidly

~ transformed, more women are entering the workforce, family units tend to

have less stability, and trad1tioﬁql values and practices are continually
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cha]Henged and rejected'by some segments of-thé population and renewed by
-others ' Occupationaily-rélated transitions will interact and be intensified
" by tran51t1ons resulting from such changes in soc1eta1 norms and trends which
-began in the 60': and now are becoming commonplace 1in our soc1ety Imagine,
~ for example, the coping skills needed-by a person_who must relocate in order
.'to maintain present income at the same time that such a move would be |
‘ detrimental to ‘the spouse's occupational progress Life. trans1t1ons are no’

1onger as pred1ctab1e as they once were, and they tend to be more complex.

According]y, skills for manag1ng transitions wi]] “become 1ncreas1ng1y

1mportant for our young peop1e as they enter a work world and a social

world in which’ acce]erat1on of change is the on]y predictab]e var1ab1e in,
'their‘future lives. To survive, 1nd1v1dua1s will have to.1earn new ways t6

[

adapt and new ways to cope with their environment.

The educationa] system must he1p prepare students to cope with these.

"'“realities by ut111z1ng education- as an- 1nstrument of- change through which...  mwmu¢;;,
they may have the resources and options w1th wh1ch to bu11d and survive

the future. The éha]nenge for educators seems. overwhe1m1ng as powerful
Ja1ternat1ves to pub11c schooling threaten .o change the s“’}al context of

education. The idea of sociotechnical literacy (Pratzner, 1984) no longer

rests on the teaching of a fixed body of information in a fixed routine r

but instead on the 1ncorporation of ways of transforming students

ab111t1es to function in a changing world, to learn how to learn for a 3

lifetime, to cope, manage, and adapt to the cha]]enge 'of an uncertain future..'?

It is the responsibi® , of educators to identify and pass on those 3kills. L

The class of Transition Skiﬁ]s'refers to chose skills which are

used to manage life transitions, eépécia]}y occupationally related ones.

_Subsumed'withinvthis_c]ass of sk11is are those which include managing changes

31

¢




M:future ones..the four,steps_ldentified in this framework are

=30~

in environment, relationships and the self; managing stress, loss, and grief;

.and making decisions, The framework below-1s an attempt to introduce a

comprehensive approach to handiing transitions which may be incorporated in

. the public school curriculum and a) utiiizes an Understanding of-adoiescent
.development, b) organizes the knowledge ‘and process necessary for

‘maximizing an individual 5 abiiity to.adapt ard manage transitions across .

4

settings'(personal, interpersonal,_workpiace. institutiona1 or community)

“and ¢) focuses on the,self empowerment of the individuai to understand and

-~ deal with events as they occur. - . o . e

Managing transitions depends ‘upon people's abiiity to successfui]y

. acquire and mobiiize the skiiis that will enable them to adapt with change.

/

' These skiiis are identified in,each step of the framework. Each

step of the framework focuses on acquisition of a series of skills which

'maximizes management of. tranSitions and prepares the individual to manage

| Step 1. ldentify the Transition.
Step 2. ~ ldentify Coping‘Resources' | |
Step 3. Identify and Choose Ways of Managinp_the“Transition
. Step 4. Trial, Integration, and Self- Transformation
The framework as it exists may be utilized by educators either through a

questioning format (see Expanded Model) or through deveiopment of curricuia

' ,_'based upon the understanding of the four steps of the framwork (Table 1).

The 1ntroduction of the framework will be accomplished through the (a) presene

~tation~of~the~Expandedeodei;-(b)-presentation_of~thefFramework.formIncorporatam:mmne

ing Transition Skills into the'Curricuia.'and (c) presentation of?a simulation

which represents a viable instructional method for teaching transition skills

-~ as well as a format for c]arifying the four steps of the framework. The expanded
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framework consists of a series of questions which attempt to accomplish the -
Outcome variable of each step. The Framework for Incorporating Transition
 Skilds into Curricu1d'(Tab1e i) identifies the components of the'frahework
with requ1S1te ckills “and outcome var1ab1es. The s1mu1at1on represents a
synthesis of the skills and outcome variables as they are utilized re1at1ve

“to a real-life setping.
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. Components of..
Framenork |

Framework for Incorporatwng
Transition Skills into the turr1cu]a

Skills Necessary to Attain"Mastery of

Individual,Combonent of therFramework

/

Outcorie .
Vartable -/

| |
I. Identify the
Transition

N
o
' h
1. ldentifv Coping
Resources :
37
ER&C

Aruitoxt provided by Eic:

- Identify Setting |

T

The ‘individual will:

L1de'nt,1fy Type of Transition

A. Anticipated/Developmental -

B. Unanticipated

C. Chronic Hassle .
' (Schlossberg, 1984)

A. Self

" B. Family -
C. Nork
D. Health

- Identify Relationship of Person to the Transition

A. Self
B. Other

 C. Interpersonal
D. Community

- Identify Support Systems
A. Internal T
B. External
- Identify Possible and Actual Coping -Responses

A. Immediate/Short Term
B. Future/Lorg Term

= Assess lmpact of Personal Variables

A. Socioeconomic status

" B. Psychological Resources (Development - Ego
Strength)

.C. Committments, Values

- Assessment of Stress A
- Assessment of Impact of Event on Assumpt

-

°¢

&

- Mobilization of Resources Necessary to
Assist in Management of Transition

- Identification of Needs which must be me
to Cope and Adapt T

- Enhancement of Personal Awarenesses
Necessary to Respond to Transition

- Regaining Control Over Stress and Meaniv

of Transition

BEST cm MILE 38




Components of
" Framework

N

1. skills Necessary to Attain Mastery of

~.Individual Component Framework

I. ldgntify and
Chbose Ways of
Managing the

Transition

g \
;
¥
[}

. 1
Iv. Trial, .
- Integration,

Self Renewal

et . — W S e RPN, 5 -

- Examine and 1dent1fy Alternatives for Coping

A. Suppert Groups :
" B. Counseling - e
C. Restructuring Support System
D. Learn New Coping Skills (Exercise, Relaxation,
Time Management)

- Utilize Problem Solving Model

A. Identify Problem

B. Brainstorm Possibie Solutions
C. Choose Tentative Solution

D. Carry out Tentative Solution
E. Learn

} - Utilize "Neutral Zone"

A. Identify What You Really Want
B. Find Ttme To Be Alone

. >
- Act Upon ldentified Coping Strategy
oldentify Learnings From the Transtion

. A. About Self ’ "
"B. Others 8
C. Assumptions

- Evaluate Action
- Reevaluate Plan If Necessary

> “
LA '&MMWNMT(.W&" i e DL A0 A W L R L UMY W 105010 0 M T P UM b V ¢

" Outcome ] | | o
Variable . B

4

~ ~ Increase Ability to Make Effective Decisio
: Regarding the Transition

- Increase Awareness of the Options For
Transition Management

-'Increase AbiTity to Reopproach Work, Love,
Play with Renewed Energy :

- Learn From Current‘fransitionS'Nays of
Transferring Skills to Future Transitions

- Discover Strengths About the Self

- Return to Equilibrium of Pretransition
Environment , ,

uuuuu
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Mudel for Handling Transitions

-~

'{. IDENTIFY THE TRANSITIONS ’ ! |

° what'has ended? (somethfng pef;onal, interpersonal, family, -school,
frigndsj - * . ‘ .
How much stress are yﬁh~under? Wat is causing it? .
What fears do you have? Be specific. ;,
Cescribe the transition as best as you can. .

~° What kinds of things Sre chénging 16 you}vlife? (people, job, school,

. values) | |

° What 15 the impact on you? How do yduzfggl about the transition? .
I1. IDENTIFY COPING RESOURCES . . - \

° Who can help you? A ‘ | '

“ T Who couid pkqvide a personal support network? (emotional, physigsl,
group, individual)

: How can you help youfself?
What are ;omevof your options? List thmﬂ/. ' |
Wi11 preplanning help you cope with the/ﬁardest part of the transition? °

"o Remember the 5 main steps for solving 9/pkob1em.‘ |
1) 'Understand the problem (transitioﬁ).

i | 2) Brainstorm for solutibns. /
3)  Choose a tentative solution. / )
{ 4

/
!

5) Nhat‘did you learn? R

- 4) ‘Implement the “solution.

°‘wkat obstacles do you have to dvercome in order to change? -
(finwicial, psychoﬁogica]; interpersonal): |

° How might you benefit or not benefit from the transition?

Full Tt Provided by ERIC.

ERIC | 41
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I1I. IDENTIFY AND CHOOSE WAYS OF MANAGING THE TRANSITION

-a) What are various alternative actions for coping?

° Maybe a problem has to be sdTved. ' "f'so, use the s-s5tep model.
: -9 Inﬁ*viduaT or group counseling is a]ways a possibility.
o Do ybu need'to Tearn hew~cop1ng skil1s? (re]axatibn skiTis,
exercise prograh, time mahagément,'heaT#h care,,etc;)
b) Examine the positive and negative~consequénces of all planned
 actions. | | _ | |
c) Are you taking full advantage oT the'"NeutraT Zone"? |
5_F1nd a regular time to be alone and to ﬁgflggg on the transition. -
o0 Identify what .you re 11y want. o
° Reexam1ne 7our*va1ues and your goaTs. '
d) What do you know about yourseTf that you can use in manag1ng the
transition?
Iv. TRIAL "INTEGRATION AND SELF TRANSFORMATION
° As you try things out, ‘who can you discuss them w1th?

[}

In what ways is this a positive experience? A negative one?
o How are you Aifferent?A
. 9 What did you learn from this experiance? What did you learn ahout
your;e]f? o |
° Ts your grﬁef or disappointment part of a hea]ihg process?
What are some options open to you if you think you,ére not
managing the transition well?

° Can you accept the transition and go on with your life?

ER&C

Aruitoxt provided by Eic:
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Simulation: “
The following represents a simulation used with counselors of disp]aced
workers. This sipulation is based upon the topic of loss of a job, but is

easily adaptable to reassignment or retraining. Each step of the transition

framework will be identified and clarified during discussion of the simulation

Space constraints. prohibit an in-depth diécussion of the theoretical Tounda;

tion and some of-the_transition fra >work.

Step 1: Identify the transition

Every transition begins with an énding~(Br1dges, 19802. That is an

event occurs which signals an end of‘the way things were, Workers who have,

lost their jobs face the end of worklife as they have known it and face -

the uncert&?nty of “unemployment, retraining{ changes in self image, and
changes in homelife, o . 1

A55§ssment of stress and impact of the transition 0n_1nd1vidua1s'_aSSUMp- '
tions about themselves is the necessary outcome of this component. This assess-
ment may be accomp11shéa‘ﬁ?'3dentifying'(a) the type of transition, (b) the set-

ting and (c) the relationship of the person to the tr5n§1tﬁon. Thé type of

transition generally associated with job loss is an unanticipated event. An

unanticipated transition is a nonscheduled event and generally is not

predictable. This is different than an ahticipated transi_ﬁion Which may

occur predictably over a life span and is more developmentally re]éted;

for example, graduatihg from a technical program, getting a first job, or

getting married.,
To identify the transition setting the .individual examines the primary
arena in which the event is based. ‘Loss of a job- takes place initially in

the setting of work, but the stressors of job loss soon impact upon a]]AothéF

13
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identified settings (self, fami1y. nea1th economics) ~ The relationship .
of a person to the trahs1t1on is central to assessment of the jmpact of the
tran51t1on on an individual's assumptions. For example, 1ossﬁof one's Jjob

I more stressful than having a friend lose a job. ;?
S , y

4

Step 2: ldeptify coping resources, ..

[}

The process of coping w1th trans1t1ons provxdes tng)ind1V1dua1 with
the ability to manage future trans1tions. Step t&o is specifically designed

to enhance the personal awarenesses necessary to maximize one's ab111ty to
adapt and respond to transition and a11ows the individual to regain control
"~ and meaning of the transition. To accomp]ish this the worker who has lost
a job may first identify the support system - internal and externa]
In1t1a11y an individual may rely. so]e]y on a spouse or immediate fam11y

members to prOV1de_emot1ona1 support, however, optimumly this support system
may need to“exoand the~support~system tc include other options such-as;
friends, re1atives,.c1ergy or support.groups which~dea1 with the effects
| of structural unemoloyment. o |

| Second, identify possible and actua1~copdng responses. I[nitially, an
1nd1y1dua1 who has lost a job may experience a’ range’ of responses which are

an attempt to modify, control or manage the stress (Pearlin and Schooler

(1978). Such responses as anger, hostility, denial and anxiety are common.,
As time passes responses of depress1on sadness, 1solation withdrawal and
apathy become more prevalent. These coplng responses represent but, a few
options ava11ab1e to the individual and trans]ate into behav1ors which an
individual does in their own behalf when confronted with change. Third,

the workerﬁmay°a1so assess the~1mpact of persona] variable on the transition.

14
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Psychological resources, personal and finan;ial commitments, and values
an individual has will also impact on the individual's abi]ity to regain
control over the stress of the transition.

Step 3:. ldentify and Choose Ways of Managing the Transition,

At this stage the displaced wofker‘proactfvely goes about examining
and idencifying alternatives for coping with the job loss. The worker may
utilize § support group or éhoose to learn new coping skills and then utilize
the probiem solving model td deal with specifics'of-a job search, money

management or family re]ationships. This .component is essential to 1n§rease.v

“the individual's awareness of options for transition management, to increase

“the ability to make effective decisions regarding the transition, and to |

increase the motivation to reapproach work, love, and play With renewed énergy.'
The utilizatibn of the "Neutral Zone" 1in ﬁhis'staée is a time-out

from the proactive approach to_transition management. The purpose of theA
"Neutral Zone" is to ref1éqt on what the individual might really want, It

is a time-to regﬁamine how ones values and goals 1ntegratew1th‘tﬁe decisions
about to be Tade; For gxamp]e, the individual who has lost a job may discover
that several options are a9a11ab1e-going back to school to enhance skills,
moving fo a different location for a similar job, or retraining with the same

company for a differ :nt job. After goihg through Steps 2 and 3 of the framewgrk,

the individual is aware of the consequences, advéntages,and disadvantages of -

“each choice. Entering the "neutral Zone" gives the individual time to think

about the choices to be made,

Step 4: Trial, Integration and Self-Transformation.
: \
This step begins with the implementation of the decision. If the individual

who lost a job chooses to return to schot for training there are a

number of new experiences , people, and environments that will be encountered.

15




Knowing how to ut1112e the ‘support system that was 1dent1f1ed in Step 2
ya may be paramount. Awareness and evaluation of the experience of the dec151on is
a necessary componant of .Step 4. The 1n§3v1dua1 may realize that the first
choice for managing the transition is not appropriate and need.to return to
' Steps 2 or3 to choose again or change options “ _ ‘
If the individual finds the first. option apprOpriate, 1t becomes necessary
to eva]uate what one learned from the transtt1on. how one is different as """""""
'a result of the transition, what strengths one possessed_that aided in |
transition management, and the degree of acceptance one has for theotransition. N
‘Utilizing Step 4 of the transition model enables -the 1nd{vidua1 to return
to the equilibr ium that was experienced in the pre-transition environment with
renewed awareness and skills necessary' to cope, manage and adapt to future

~ transition and change.

Aruitoxt provided by Eic:
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PROBLEM SOLVING

The 1mp0rtance of problem so1v1ng in vocational educat1on is receiving
~ more nationa] attent1on now than ever before. For examp]e, Daniels and
'Karmos (1983) found that except for the three R' S prob]em so]v1ng was
l1sted most frequent]y in the 11terature and by emp]oyers as an essential
sk111 for, dea11ng with the future. Pratzner (1984) has stated that "The
. first pr1or1ty is. for secondary 1eve1 vocat1ona1 education to offer good
-eaucation in read1ng, wr1t1ng, comput1ng, 11sten1ng, and phob]em so]ving" \
(p.6). . ..~ S | o | %.
Ann Brown from the Univerclty of Il]1nois conducted an interview with_ |
Edward Binet (Brown, 1984) on the téach.ng of prob]em so1v1ng sk111s Binet |
said: | ﬁ
- What I obJect to in trad1tiona1 classes 1is that it is the. teacher who
' produces, a.' .e student who passively 11stens " Such a lesson has
two faults: 't does not impress the student other than by its Verba]
funct1on, 1t gives him words instead of making him deal w1th actual
obJects and it. appeals only to h1s memory , reduc1ng h1m to a passive

state. He doesn't judge, doesn t think, doesn't 1nvent, and ‘doesn’ t

produce. He needs only to retain. His aim is to repeat without mis-
take, make-his memory work, know what is in the lecture, in the text-
-book and reproduce it.. The resuit of such practices are deplorable:
e. g ., a lack of cur1os1ty for what 4s not in the book or 1ecture,
.-tendency to look for the truth on1y in the book, the belief that one
- 18 doang some original research by go1ng through a ‘book, too much re-
~ pect for the writer's op1n1on, a lack of interést n the world and .
the lessons it g1ves, a naive be11ef in the power of s1mp1e formu]as,

a difficuliy .to adapt oneself to contemporary 1ife, and, above alT,

Y.
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a static regimentation unwelcome at a period when social evolution

is so fast. (pp. l4-l5). I . A

Something is being done about problem solving by business and 1ndustry
In l983 General Motors trained approximately 50 percent of its employees
i problan solving skills. Kathy Long, Director of Research and Deyelopment
for GM, salo in a personal interview (1983) that the training has been suc;'
cessful, that productivity and positive attitudes have- both 1ncreased and
.'that Genera] Motors 1s go1ng to devote more time and money to problem solving
training. The training has improved worker competency, "enabled workers to
diagnose and solve job-related. problems, taoght them to eXamine their own
‘behaV1or and consequences of it, and has helped workers to be more cooperative
with . each other in solv1ng problems (Guest, 1979). The Center for Public
Resources, in.its report Basic Skills in the Un1ted States Nork'Force (l982),

" _identified other cérporations and also schools which are currently involved

in problem solving traiping.
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Alﬁodel for Probl;mﬂsolving
For students to hold jobs, to be rotrginoo ind in general to_adaot to a
'con;tantiy acceleratiog rate of chango in their lives;‘the;zwill need gtrate-
gies for how to attack'and solvoggrobloms. 'Poosessron of at least one general
oodel for solvingnprobloms ;s one essential sgrategy-. Thore-arolgany diféer-.
ent moaois. The ono we havs dovelopod is giVQo below.» Ic.is based on oroblem
solving models from Genoral Motors (Kolb & Baker, 1980), from G. Polya's book

dow to Solve It (1957), - and from Thomas Gordon s book Teaoher Effectivenass

Trainiog (1474). Our mode has five stopa.

. Five Step Model for Sdlv;gg,?roblems

1. Understand the Problem

o If- pecple are involved, then thera should be explicit agreement
- among the people on what the problem is. " :

o If appropriate, analyzo the problem for possible causes. (In
mathematics causes are usually not involved.)

2. Brainstorm for Possible Solution Strateg.es

o No -evaluations or judgmonts should occur here. This should be a
free-whooling act of genorating ideas.

3. Choosa a Tentative Solution Strategy

o For "people” problems, conseq*gnoes of benaviors .and solutions must
be carafully considered. :

(X<

o If people are working out an interpersonal problem, then the -
tentative strategy will likely be a ooqpromise. :

A}

4, Carry OQut the Tentative Strategy

o In implementing most strategios involving people, it is important to \
decide, "Who, does What, When." ,,,‘._@”“ '

v S. Learn

o Immediately and over time think about what can be learmed from the e
experience. What are the implications of what has been done? ) }

o If appropriate, evaluate the effectiveness of the solution. (You may
‘have to start over.)

”’\“ - X BRI 49
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At the beginning, we have our students follow the Five Step”Model:\gtep by

step. Later on they are encouraged t0~£reeiy use their own creativity aﬁd

B

‘latuition to solve problems since no single model is directly applicable to

all problems.

The Five Step Model is currently being used by students for their academio'

oork and for their interpersonal lives. But is the'model also practical for
the work place? ‘The answer io‘“yes". Students use it in their partetimo
jobs, and General Motors uses it to get people to work togethar to solve. prob-
lems. Eamployees cooperate in GM's Employee Participation GrOups to solve ou=.
the—job-problems. In a 1983 personal interview, Kathy York of Gw's Research
“and DeveIOpment Division stated that competition among workers often turns out
to be a liability. They work separately against each other. We needuour

' employees to work together to eolve problems. That will increase their job
competence.”. The problenms that the groups foous on are.not generally psycho=-

logical ones; they are job~related problems. Workers, supervisors, managars,

and execntives 3et\imvolved in the ~Toups.. Whoever is being affected by the

'.problem or the solution is in the group. They use a model very similar to the

Five Step Model.

| The Need fox Transfer

For general problem solving, a model is necessary but it is not suffitw
" clent. Transfeo i3 one of the deficiencies' Schools teach problem solving,
but most students have difficulty transferring their problem solving capabil=-
ities from oné setting to another (Johnson, 1984; Snowman, 1984). We believe

there are. tow major reasons for lack of transfer:
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1. Not enough diverse kinds of problems are given to students to
encoyrage transfer over a wide range of settings. 0n1y.math
problems are given, or science problems, or social studies prob-
lems, and so on. These problems are context bound. They are

- too similar to each other.  There are many commer1ga1 programs
for teaching problem solving, and they provide a wide variety
of problems. The June 1983 issue of the Kappan listed more than
30 programs, video-taped presentations;'computer-ass;sted.in-
struction, instructional programs for teachers, and materials

\ for student use. Other excellent sources are:

o The Edward deBomo School of Thinking; P.0. Box 711, Larchmont, NY
10538. = . . |

o Institute of the Advancement of Philoaoghz_for‘Childfen, Montelair

- State College, Upper Moatclair, NJ 07043. e

o The Productlve Thinking frégram from the Charles E. Merrill Pub-

- lishing Cowpany in Columbus, 0H. :
o'?roblem SQIVihg and Comprehension by Arthur wﬁigbey and Jack
Lochhead, The‘Franklin Institucte Press, Philadelphia, PA, 1979,

o More Life Skills by Joan Hearn, Advanced Development‘Division,
Employment and Immigracion, Ottawa, Canada, Kl1A QJ9, 1982.. S ‘

‘\ . 0 Problem Solving in School Mathematics,;l980 Yearbook, National Coun~- ',
\ L cil of Teachers o Mathematics, Reston, VA. L

Instrumental Earichment by Reuven Feuerstein, Universiry Park Press,
.\, - Baltimore, MD, 1980, ' ’

\g The New MCAT Student Manual (Quantitazive .Skills) from the Associa-
\tion of American Medical Colleges, Washington, DC, 1984, '
X\ \ : , ‘ : .

0 Medical College Admission Taest (Quantitative Skills) by Morris
Bramson and Lawrence Solomon, Arco Publishing, In¢., NY, 1982.

. \\ ’ .

0 A Complete Preparation for the New MCAT, Vol. II (Quantitative
Skills) by Beryl Brain, Drew Love, and Philip Relleher, Health
Professional Education Servicae, Iac., Bethesda, MD, 1931,

\\‘ . o

: \

If Molitor (1981) is right in his predictions that by the year
2000, 76% of the work force will be in 1nf0rmation/knowledge/edu9§tion
enterprises and.other services, then the last three references wiil
be particularly good sources of problems to prepare students for the
future, N .




" 2. Most studin:s are not explicitly taught strategies for sol&ing prob=
lems. Some strategies are: using a model, ‘reading'information care-
fully, breaking the problem into managuablo parts, and making a

skatch, We have caughc -stratagles to students, they have learned
then, and they have inprgvod their problem solving._

\ A -

Strate gics for Solving Problems S "o
General Guidelines for Problem Solviﬂg '

-

Guidelines from dellono. Edward daBono has Tormula:ed suidelines for good
thinking and problem solvigg. His syscem haa bean adoptad by corporace execu~ ]
cives,_caugpt in schbbls, and studied by govetument officials from more than a

; .score of countries. Here are basic tools taken mostly from deBono's The

LearningﬁTo-Think Coursebook.

7}
Nt

1. ousider All Factors and Don ¢t Limie Percep:ions

A consc;ouq effart should be made to chink of everything that might be
“relevanc for salving the problem. Suppose you re chinking abouc buying a new
house.' Conside;-aLl factors to be.sure you ask all';he righc questions.
,' | While obvious issues such as siie, cost and layqut.are b?29d to come to mind,

without a deliberate efforc to list every relevant factor you ‘might overlook

others; How good i TV reccpcion? 1y chere a loaal leash lav? Can che pipes

be drained quickly in case of a powcr failure in freezing waa:her?

Even after asing variOus coola of cﬁoughé, you may not have found a satis~- y
factory solution to your problem. The key to findins alcerqacives is to look
for possibilicics oucside your usual chinking pacﬁarns. Edison,-in séarching 
for a lighc-bulb filament, tried chousands of unlikcly materials including

cork, fishing Line and tar, before succeeding with a strip of carbonized

cardbgard.




2. Consequencﬁﬁiand ‘Sequels

One of che crai:s chit makes us different from animals is our ability to
~imagine che;ouccome of our actions. But we can 3reacly improve this ability |
by learning to-use it in a syscemstic way. The dsBono technique is to imagine
the ppobsbly occcome of 4 decision-ac fonr distances in the future: immedi-
ace short term (1 Lo 5 years), medium termjﬁﬁ £o 235 years) and long term
. (over 25 years). By weighing the consequences of thoughts and actions, peopla
'can_be less impulsive and make bettar decisiong for thsmselves, ‘bagsed upon

careful'cnoughﬁ and got on quick emotion.

+ Ia

&3. Aims, Goa]s, Objectives
An often usused tool of better th1nk1ng is the practice of making
a 11st of reasons for doing a particular’ tﬁ1ng Defining goa]s can also
help lead to creative soliutions to prob]ems DeBono tells of a grand-
mother trying to knit wh11e her yarn.was being tang]ed by the family tod-
dler. Exaspergted, she put him in his playpen, but he howled so Toudly
that she haq'to take nim out. Then she realized that her poal wasn't to
'pen lhe child, but- to separste him from her yarn. So she solved the

"problem by leaving him out--and c]imbing into phe playpen herself.

N\ & . -

'4. Other Points of View . Lo o, bl

o

Often problans involve a conflict with someone such as a friead, parenc
boyfriend, ot girlfriend. . It is the mark of a 3ood problem solver to be able
to fiand a solntion that will agree with the other person's viewpoinc. It is

particularly‘difficulc to do when one is.upsoc ot angry. But if you ‘can take

another person s point of view at such times, then you have one of the major
r
skills of ‘a good problem solver.

A »
.

i
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Guidclin.s £rom Whimbay and Lochhoad

An additional set o@ 3uidcliucsefor problen solvcrs is 31ven by arthur

- Whimbey and Jack Lochhead in Problem Solving:and Comprahension. They describe ,

the beliefs, practiccs, and :ondeneies of good problem solvers, and also the

]
L4

‘characteristics of poor protlem solvers.

l; Posgitive Attitude \\ I o ’

CA

Good problem solvers have\a_strong”balinq that acadeanic reasoning nroblnma ‘

can be solved through careful,\perefhtenc endlysis. Poor problenasolvers, by

~coutrast, frequently expreei the opianion that ”eithar;yod know the answer to a

problem or you don't know it, and if you doa't kaow it you might as vell givc“

L]
3

up or guess.”

- . . . 4
et . . . e v

2. Thorough]y Understanding the Data and the Problem

Good problem so]vers take great care to understand the facts and the re]a-
t1onsh1ps in e problem fully and accurate]y They are almost compulsive in: ,.. .
- checking whether "their understanding of a problem is corrett and complete By
~ contrast, poor prdplem solvers genera]]y lack such an 1ntense concern about |

understanding. They frequent]y miss a problem because they <do not know exact]y

- what it states..

k Ze

3. Breaking the Problem into Parts

Good problem solvers have learned :ha: analyzing complex probleme aud

ideas often consis:s of breaking the ideas into smaller steps. They have

learned to attack a problem by startiné at a point where they can make some

senge of it, and then nroceedtng”from thete: In contrast, ppqr'probleﬁ solv-
‘ . ) ‘
h]

ess have not learned the approach of breaking a complex problem into sub=

.problems~~d oaling first: wi:h one stnp and then ano:her. ‘ '

. o, dﬁ

L . N e
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4. Avoid Guessing J \

¥

Poor problem solvers tend to Jumb fo conclusions and guess answers W1thout
gO1ng through all the steps needed t% make sure that the answers are accurate.

Somet1mes they make 1ntut1t1ve Judgments in the m1dd1e of a problem without

~ checking to see whether the Judgments are correct. At other times they work a .

prob]em part of the way, but then give up on reason1ng and guess on an answer,

Good prob]em solvers tend to work problems from beginning to end in small, care-

ful steps.

' The tendency for poor problem solvers to make more errors--to work too hast-

ily and sometimes skip steps--can be traced to the three characteristics already

discussed. First, poor problem solvers do not strongly believe that persistent

analysis is an effective way (in fact the only way) to deal with problems. Thus

\

the1r motivation to persist in working an ‘entire prob]em precisely and throughly,
unt11 it is completely so1ved, is weak.
Second ‘poor problem solvers tend to be careless in their reason1ng They

have not developed the habit of cont1nuous1y‘?ocus1ng and chiecking on the accur-

acy of their conclusions. And third, they have not learned to break a problem

1nfo parts and work it stép-by-step. As a result of these three characteristics,

poor problem so]vers have a strong tendency to make hasty responses as they work

. academica reasuning problems, causing errors in both s1mp1e uomputat1ons and in

logic.

5. Activeness in Problem Solving

‘“"The-fina1“CharacteristicWof“good~problem~solversmismthe tendency.to be more . .

active than poor problem solvers when dealing with prablem solving, Put simply,

they do more things as they.déa1 with a problem. For example, if a written de-

scripfion‘is hard to follow, good problem solvers may try to create a mental
picture of the ideas in order to "see" the situation better. If a presentation

is lenythy, confusing, or vague, they try to pin it-down in terms of familiar
rp
JU
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experiences and concrete example.. Furthermore they will ask themselves
quastions about the'problem,’answer the questions, and "talk to themseTves" -
as they try to clarify their thoughts. They may try a flow-chart, brajn-

storim for possibilities, write on the problem, make diagrams, or use

other physical aids'co thinking. All in all, good problem solvers are active

in many ways which help them get a clearer understanding and how to prograss

through them,

The Problem Solver's Knowledge Base

Robert Glasser (1984) stated that the knowledge of novicé problem solvet@

13 organized a:ound'the literal objects explicic;y given in a problem}scaceQ

" ment. Experti' knnwledge, ou the other hand, is organized around principles

and abstractions that sﬁbsum. these obJjects. The principles are not apparent -
in chelproblem°stacemenc but derive from knowledge about the things in the

problem or the subjqu‘matter associated wit' the prob]em.’"KnOWTedge'of'd?et-”“m;“”“
etics\is needed to solve problems of nutrition, knowledge of auto mechanics is
needed\to fi; a car; and so on. The problem solving difficulty of novices can be
attributed'largely to the inadequacies of their knoW]edge basas and not\to limit-
ations ﬂp their processing capabilities, such as the inability to use problem-

solving gtrategtes. "Current studies of high levels of competence support the

\
\

. recommend&tion’that a significant focus for understanding\éxpert thinking and

problem s&]ving and its: development is jnvestigation of the chara;teristics and
1nf1uenceV6f organized knowledge structurés that are required over\long periods
of time" (p.99). Reuren Feuerstein (1930, p.22) sums it up very well:

"It i- when cognitive processes become detached from specific tasks that ﬁogf
nitive structures are established. These structures are of a more general ) |
nature than the learning of specific tasks and, hence, result in more adaptive | N

behavior by the individual." o ,
. O b l.'/
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Students with a wider knowledge base are better at brainstorming for
so]utions across a wide range of problems. They are more able to understand
and construct analogies, they make more d1scover1es, they see patterns, and

thew|estab1ish new relationships.

! : ' a

Some Specific Problem Solving Strategies

There are other strategies that can help people become better problem

so]vers. The ones to be discussed here are: thinking aioud, us1ng the trial

~and error method, working backwards, finding all the oss1b11t1es, manag1ng

time, 1og1ca1 and critical reasoning, and gather1ng, recording and analyzing '
data. We have taught these strategies to students and have witnessed students’

growth in becoming confident and skillful prob]em solvers.,

Thenking Aloud. When using this stracegy, people say aloud :heir thoughts

while attempting to solve a problem. All mental processing, however, need not

be -vocalized. For. example, it is not reasonable to explain the meaning of

every word read for a problem. When a student 1is unsure of what to do, con=

fused by atn idea, or stops for some time to think about it, then some thinking -

aloud may be apprOpria:e. When the\strategy is used, then students should try

to think aloud as much as possible. xpressing :houghts, especially at sec~
tions of a problem where difficulties ot hesitancy arise, is a good way to
avoid skipping steps in reasoning, jumping\hger important information, or
being unaware of the point at which being bogged\down occurved.

Thinking aloud while solving problems requires prestice. At first, many
students find it difficult to vocalize their thoughts aeuthgy work problems.
But students do get usedvto expressing in words the steps they'take and gain
confidence in “talking out” the problem ia front of the teacher and other
students. We use the tecnnique i full class settings, in small groups, and

o7




{in one-to-one discussions betwéen student and teacher. The choice of satting

depends on the nature of the problem, the students, and the teacher.

From thinking aloud, ouf students have learnmed to listen to each other, to
locate breakdowns in reasoning, to learn where the stumbling point is, to Tea<
1ize how different people approach the same problém, and to see mor; than one.,
solution to the same hroblem cﬁ the blackboard at the same time. Studen?s and
teachers are often amazed at how much they can learn from each other byithink-"

.‘ing aloud. | | - \.;

e ———— e =
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Trial and Error

Trial and error is often underestimated as a problem solving strategy,

but it can be a key stratégy in the solution of some problems. Trial and

“error can be applied systematically by simply trying different solutions

to see if they work. More often than not, however, the search can be

narrowed by taking into account relevant knowledge and, by inference, re-
ducing the number of solutions to be tried. Trial and error canjalso be

advantageous in getting a feel for a problem. Trying out a reasonable

guess, even if it does not work, can give valuable information. For

example, if trying to<f1nd'a decimal appfoximation for the square|root of
two, one might try 1.5 (1 is too small because 1 x 1 = 1,.and_2 is too big
because 2 2 = 4). Since 1.5 x 1.5 = 2.25, 1.5 is too big but that is
valuable informasion Dbecause it directs the next attempt-to a number hatween

1 and 1. 5 Teachers shou]d encourage students to make reasonable guesses at

“times and should spec1fy for them the va]ue of what was learned from the -

trial and error and how the error can narrow the search for a solution,

This same way of: th1nk1ng about the information ga1ned from an 1mperfect

.attempt can be app11ed to solut1ons of 1nterpersona1 prob]ems.f Suppose a

father and his daughter are problem solving about the condition of her room,
rirticularly about the dirty clothes on the floor and on the ?u;niture. An |
idea to try might be a clothes hamRer in her room. Both would agree that it
is a trial solution to be eva]uated\vsay, in three weeks. If the ‘solution

is not the right one, the attempt stfl]rwill help to c1er1fy the problem and

suggest a better solution.

One roadblock to becoming a good problem solver is reluctance to take a .

risk. Many adults have been conditioned over the years to believe that there

is some Strategy or way to proceed in so1v1ng a prob]em that they "should"

59




have learned, and 1f they can't "remember how to do this kind of problem,”

they simply give up. Teachers are confronted with this attitude frequently

when their studants complain that "we haven't had this yet.® Indénd, there

"are many specific approanhes"to problemn that car oc learned. "Butlgood prob=
lem solvers are not hanperad by the conviction that there is only oue way to
~solve a problem. They do not rely on some outside authority, but have couf 1~
dence in their owm ability to generate ideas. Teachers can encougage students
' to,become self-rellant by freeing them to make. .reasonable guesseg and to use

¢

trial and error to gain insight into a problem.

Working Backwards

f
. Souetimus it is easier to solve a problem by working baoﬁwards rather than

attacking the problem head on. Working backwards involves a/change in perspeo-
tive in that the new starting point was the originnl.goal nﬁd,the original
starting point the new goal. Working backwards can be‘neloful because prob-

lems are often easier solved in ono direotion than another.,
Working backwards has many usefu] applications. Suppose you are wr1t1ng

a position paper to your boss to coavince her to accept particnlarly‘orucial
idea. In thinking about hiow to draft the paper, you mi;ht begin by working
baokoards and ask yourself “What kinds of questions would she ask ne’ What
would be her major objections? How do I keop from offeunding her?"™ By workins

bacgoards,-by starting with the goal, a more convincing paper can be written.

op
(s
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Finding All the Possibilities

Another important strategy for problem sélving is to have a systematic Qay'
of listing all possiﬁle outcomes of some océﬁrrence. The sysgem must'inSure
that all possibilities are listed and also that only those possibilities which
“make sense” from the structure of the prollem are listed. An example of an
orderly bay to' list all ﬁbsaibld ways for soﬁdthing to happeﬁ or all'posgible
arrangements is show bélow. ihinking'exarcises_about draéing tarbles from
bags are useful for developing ovderly ways :o‘exhaﬁst all possibilities and
they arQ'gengralizabie to a large nuxmber of actual situations.

EXAM?LE: Suppose there.are four marbles
"in a bag, numbered 1, 2, 3 and 4.
What are all the ways to draw out the
marbles if, once a marble is drawm,
it. 13 not returned to the bag? One
orderly way af thinking is to actually

make a list with the help of a running
'_conversation with oneself:

“OK. Suppose I happen to take out the 1 first?” - 1
o"Now,-d'.'ll list all the'ﬁais.if the 2 comes secound.

(Then later, if the 3 comes second and if the 4 comes _
second.) So there i3 12 followed by 34 and 12 followed 1

[ {5 ]

by 43. And there is no other way for 1 followed by 2." 1236
1 followed by 2." : . 12483
"Now, what are all the ways for 1 first and 3 secound? _ 13 |
There s 13 followed by 24 and 13 followed by 42. And o 1324
there is no.other way for L first and 3 second. . 1342
“Finally,'what are all the ways for 1 first and 4 second? 14
There is 14 followed by 23 and 14 followed by 32. And 1423
1432

there is no other way for 1 followed by 4.7

A similar'conversétion goes on with oneself to génera:e
all the arrangement~ when 2 {s drawn first, when 3 is ,
- drawn first, and when 4 is drawn first. The resultd:

b

[

2134 31204 41

2133 3162 4132
23134 3214 4213"
23% 1 3241 6231
2413 34172 4312
2431 36421 4371

A
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o, there are 24 ways to draw four marbleé\in order if the drawn marble is
. \\ ¢ .
repl*:ed in the bag. Every possibility is pisced-and there are no more.

Another skills for finding these 24 pos*ible ways,ié to draw a “tree”:

' +« o & choices for 1st'marb1e

. .. 3 cholces for 2nd marbld ¢
(so far 4 x 3 or 12)

v e s @ choites for 3rd marb1e-
(so far 4 x 3 x 2 or 24)

.+ . .1 choice for 4th marble
3 (4x3x2x1o0r24)

i
'

There are 24 "paths” down this “tree” and the oune.that 1is indicated above

represents the combination 2 3 1 4, ' \
The skill of drawing a tree to determine all possibilities is an importan:

one. Suppose all the pocsible ways to arrange 10 digiq (without replacement

3

as in the above example) were critical information for ihe solution to a prob-

lem., Lis:ing all the posqibilities would be- formidable\and the tree woqu be
\ .

impractical to draw. Buc by reducing the problem to a simpler problem

(another problem solwing strategy) one could realize that| there is a pattern




for finding the number of combinations. The tree -for the 4-digit problem g
makes it clear, that there are 4 x,i x 2.x'1 or 24 ways to arrange four digits.
So it is logically sound to compute 10 x99 x8x7 % 6 x5 x4x ﬁ_x 2 x1¢to

find the number of ways to arrange 10 digits (without replacement)-
$ ' ' ' ! '

This kind of thinking 'ls useful problem Qolving skill. The 4~digit
problem bas'the same structure as figuring out, for example: |

o How many different ways caa & célors.bé used to paint a car if the’

colors for the body, the top, and two parts of the trim are arranged
differently? (24 ways) ) . SR "

o What is the probability 6£’drawing the 'win;ing nunber” 2 1 4 3 from'a-
— _ box containing four chips labelled "1", "2", "3", and "4"7 (1/24 or L
of the 24 possibilities). .. : .

o How many different routas ars thers which reach all of 4 cities ouly
once and which could originate in any of the four citids? (24) One
such route, (1) Cleveland to (3) St. Louis to (2) Kansas City to (&)
Chicago, is shown balow. The {1lustration shows that regardless of the
city of origin, any cther city can be reached aext, making this situa- -~
tion analagous to the 4-digit problem.. - : ' '

\ . .
! ) .

~-Kansas C1t9
(2)

C1eve1aﬁd
(v) ,

- ‘Chicago

(4)

~ (leave room

63




;Very often, the nuamber of ways to do something or the likelihood of an
event occurring is important information for solving a problem, not only in

. ! Ve
mathematics, but also in other situations. . o /

Tige Management. Time management can . influence prob1em solving., Poor

-scheduling caﬁ 1Ead to insufficient time to wor@ thﬁbugh-aﬁproblem‘to.a_soTution; '

" or perhaps to_néver even getting to tha ;uobfem. UAn apprcprjateiamonnt of time
must be allocated for ref]ecting‘on"the‘problfm, for ccnsiderin& diffgrcnt wcys
to apbroach-a sq]ution;_and fqr reviening and Eritiqueing the steps used.. The-’
ptessnré'that canoresult fronwnoor schcdqiing ¢an cansc“subp;r problen solving

| by limiting the amount of planning tine and the time ncedcd for patiant delib=
eration. A student s patieace and pcrservnrance 1s often a key to good prob-
lem colving. A nec;;sary condition for’ this is good time’ mana;ement skills.

We have recommended to scudents that they knep a chart of their activitics

to use as a baais for managing rhcir time better._ Timc'priorities often have )

“to be cet each day and a chart or list can hclp. Sgne'studénts do not'manage

‘their time well enough’ to ‘acquire an essential~piece of“knowicige% gct to the ’

library, or talk to someone who can help ‘them. ‘- Allocating specific Blocks of

“time to spzcific tasks. according to their importance and the. time they require

is.g useful gkill. Systematic reflection on one's use of time and on how much
o L "

1s lost if it is used inafficientlj)can lead studeuts to' modify theit cnn

behavior . : ' - "

_...AL.oigj cal and-Critical ReASONING .o o s s rem o e

A lack of Togical and critical reasoning sk111s hjinders students proqress
in becoming adept problem solvers. The more we 11sten to them talk aloud

about their problem solving, check their papers, and observe their act1V1t1es,.

54 BUIN
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the more we are impressed withtthe extent of theinpdef1c1enc1es in.logical
and critical reason1ng \ |
One of the major prob]ems students have is dea11ng w1th amb1gu1t1es in
the Eng11sh 1anguage For example, consider the real-life' story of ; famous
mathemat1c1an who had to take a driving examination.  He had memorized many
statements from a booklet, including the following: |
L [t is illegal to part mithin 15 feet of a fire hydrant.
As.part of the test, he was given some "trﬁe-fa]se" questions, one of which was:
It is 111ega1 to part within 9 feet of a fire hydrant False h __True __
The mathematician checked "True" on the grounds that if the statement he had

memorized was true, then the question in the test was true. The examiner,
s

M

however, claimed that the correct response was "False," since the statement 1in
the booqﬂg?exp11C1t1y ment1oned "15 feet" and not "9 feet."
| Next consider- the phrase from the song "Home on the Range":
b ..and the skies are not cloudy all day. " |
What on earth doas it mean? Does it mean that a]] day long there is ngxgg a
. c]oudﬂin'the sky? Does it mean .that the $kies are not p]oudy‘ali.day Tong--there

is usua]]y -a momént about 2:15 p.m. or so, when'a bit of sunshine and bkee

sky breaks through? Just what does it mean? Does it mean that, on the aOerage,

the skies are much less cloudy than they were back East? ‘Who knows? '\\
| As another example, consider the two-statements: | \
a) A Swede invented dynamite. : | ')/f '\\
| :"-'t“b)iA“SwedemﬁS"a"European"”“' o R S A'_"““menw;ﬂxmw___

’ The meaning of the. 1ndef1n1te art1c1e "A" before "Swede“ in these two statements\
\15 qu1te d1fferent n (a) it means one; in (b) it means every.

The phrase "...and the c]ouds are not c]oudy all day" was, of course,

05




never intended to be a precise statement about anyth1ng [t was intended

. merely to evoke aq image of the clear, br1ght sunny’ west But, even when one

tries to be precis

|

students. |

i

e. the ambiguities of English can present problems for

As an 111ustrat1on of the role of Jogical reasoning in prob]em sq1v1ng,

the following tab]g was given to a class of high schoo] sen1or$ o - -
. ¢

4

| v
'1 . Resting Systolic Blood Pressures . \
| Foun}in 20 Patients
! - . — ‘
Moming Patients (Doctor |) Afternoon Patients (Doctor i)
- Patient o Pressure Patient Pressure
Number Sex | Age ‘(mm Hg) Number Sex Age . (mm Hg)
S F ol 25 120 11, F 2 122
2 M 42 180 112 F 47 151
3 ‘' F 22 120 , 13 M 21 118
4 F 35 . 135 14 F 40 133
S F 45 145 15 F 44 141
6 F 3 125 , " 18 F 19 . 128
7 F 21 120 17 F 25 7 120
8 F 27 130 18 M 2 / 128
9 F 32 130 19 F 39 / 133
10 F 20 120 20 F 21 1<
[
Accompany1ng the tab]e was the statement \

If a pat1ent had beth a morning. and an afternoon b]ood
pressure reading taken; then the afternoon reanng would /
\/f‘" |

‘Students were to select one of the following as their answer: ,

be higher.

(A Thestatement;,ssuEEortedbythemformat'iongwen. B

‘ (B) The statement is contradicted by the ynformation given.

(C) The statement is neither supported nor contradicted by

!

the information given.
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o

Every student in the class of 12 pupils marked "B" because they said_that no

patient had & morning and afternoon reading. This is an incorrect interpretation-

of the hypothetical "If..;then..." statement. The correct answer is "C" since
! s v

. R0 coisistent pattern ex1sts of higher readings in the afternoon.

Th1s same class also declared these next two open sentences to- be equ1va1entf

(1) x(x=3)=0
| (2) x=0 and:x¥3
They are not equiealent. Howener, the twd sentendes would'be‘e{uivalent if!
the work "and" were rep]aced by opt,
Students ‘need to be given more pract1ce and gu1dance in dealing with the |

logic of problems with a particular emphasis on teachers giving them many sound

and apprdpriate problems to work and listening to them reason aloud. We

sthong]y recommend An Introduction to Logic by Exner and Kaufman (1978) from
CEMREL, Inc., St. Lodis, M{ssodri.';

Critical reasoning is another area of student def1c1enc1es Students

often lack sk111s to assess expressed ideas, beliefs. and statements which one.

encounters daily through "the med1a and through remarks made by people in the |

form of-op1n1ons, reports, rumors, etc. There is quite a we]l-organized

‘ body of know]edge on cr1t1ca1 reasoning.

The process of cr1t1ca1 1nqu1ry is an impartial one. Judgments and
evaluations are delayed until the da' . is in. Observations, people's opinions,

collected 1nformation,vetc., should all be in before decisions are made. The

process is to be objective, avoiding preconceived versions of the results,

"It should be open enough to invite further inquiry if people are not satisfied

and problems are not solved. Also, in critical inquiry peop1e‘s feelings are
often involved. Respect for people's personal dignity must be remembered

when people are the objects of fhe inquiry.
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Another important part of cri;ical.ian1ry is evaluating the assumptions

‘.being made during the inquiry. :If assumptions are not c]éa(1y'1n mind; then

. ) ) .
invalid conclusions can be drawn, inappropriate decisions mad~ or people's

%ee11ngs hurt. An éxamp1e'frqm Joan Hearn's (1982) More Life Skills is:

Willie Jones is a fifteen year o]d; Grade 10 student who

spent Saturday night‘break%ng windows at his high school.

His mother's assumption is that his is a crazy, mixed-up kid.

His father's dﬁsumption”is thatlboysnwi11_be boys.

His principal's_assumptiSn is that there are too many boys -

like Willie about -and ﬁhapuphe school -is better off without‘
them. '»
The po]icé'é ass@mptions are that public property must be

' protected'and'wrongidoers must be discouraged.

It is clear that if Willie's mother were to discusé Willie's activities with

3
t.

his high school principal, neither of themis going to get anywhere because

they are arguing from different assumptions .

Peop]e can 1mprove the1r cr1t1ca1 reason1ng skills.~ And11t is evident
from our exper1ence that there is no substitute for pract1ce. Students must
be given good situations, problems, and simulations from which to develop and

' )

sharpen their skills. An excellent source 'is Joan Hearn's (1982) More Life

Skills.
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Gathering, Recording and Analyzing Data _ ' -

The first step in the Problem Solving model is té understand the problea.,
When full information is presented to a student, understanding the problem involves
careful reading, eliminating extraneouaiinfdrmation. and for some problems,
drawing a sketch or a diagram or organizing given data in a tab;e. These are the
usual kinds of problems students ars given in school. Unfortunatolj. most probtlenms
‘eﬁcounterpd in one's life (at Wwork, at .ome, or socially) are not so "ﬁéat." |
'Crucial or helpful information is often missing aud. the problem\solver ust have
skills not only for obtainihg necessary information, But also for recognizing what
information is needed., Some example 6f such probleas follow.
* How caa productivity be increaaed in Plant A? \
* How can the absentee rate be reduced°
* What is the least expenaive way to get Job X done, considering labor costs,
cost of materiala and employee morale?
* How do I get my car started so I can get to work on time this morning°
- * What steps can I take to effect a beiiavior change in Person Y7
* To cut cersts and maintain sales volume, where can money best be saved in the
production of Product X, packaging or advertising?

d

. WhAt 1s the best solution for a problem involving a desagreement between

labor and management?
* How can th§ quality of on-the-job training be improved to te&ch-skills more
:efficiently°
* What are the 1mporiant variables for increasing morale?

* How can I plan my fxnances to reserve X amount of money per month for

investments?

Data-gathering can occur on many levels. In some cases, understructured observation

ia useful, For example, simply watching a prodéftion line for an hour could help a
0

EBﬁﬂgporaon to generata ldeas for a more stzuctured efficiancy study, Or a task-oriented




groop could be observed for clues about group'discord. More analytical data-

gathering involes the use of checklist oﬁ/codiggfof events or behaviors. Once
data is collected, a second skills is to summarize the 1nformation in a mean-
ingful form. If the 1nformat1on is quant1tat1ve, data from a checklist can
‘be recorded ina var1ety of kinds of graphs, tables, or figures. Non-quanti-

- tative observat1ons can be categor1zed or written up as'a case study. The
skill of selecting a way to represent data 1nteracns Vﬂfh a third skill:

analyzing observational resulms ]
General Motors rocosnizea that data-gathoring 13 often critical for probtlem-

solving. The manual they uae for training employees to conduct Employee Partici-

pation Groups includes the. following data-gathering skills:

1.} Making Check Lists. The follosing examples from the GM manual show how

. information car’bofbrganizod about two different aspects of possible causes
 of a parts ahorﬁage (e.g., type of part and number of shortages by month).

Direct obeervaﬁions are recorded as they occur.

| Yyne OF P Q]* Number Of Shortoges By Month -
L jJTFImlalmIJIJ[A]STO[N]D]Total
w ||V ’ |
02 | (Vv
' 003 \ 1
004 |\
005 |
006 - . |\ - ]
, . Other \ : : _
L Unknown \\‘ ' ' ;
Total \\
Type | Number O’ ‘Shor\qoges By Shift Type Length Of Shortage
Of Part | 2 3 \ |Other| Total | Of Port | Hr. || Wi Mo.|Other| Total
U ool | . \ 001 v
| o002 | Vi vl - 02 | vV i
003 ' . [ o03 '
004 \ | 004
005 \ 005
006 \ ' 006
' Qther . L Py Other
_Lj)_qt_n@_m N » ' T Unknown B '
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Making Charts. Information from check lists can be rscorded in charis

which help the prdblem-solver to analyze the problem‘to be solved.

An example:
Machine
Type Of Reject T 3 ) Total
Scratch W 2 /! | & /12
Bent 3 1 |/ 2 ¢ /0
Dented -/ 4 /| 2 ?
Other/Unknown | o o 0 o o
Total 8 l 7 t é# | S0 .t

A second .:ind of chart is a bar graph. The following graphs indicate that
possible causes of rejects to consider first might bc\_(i) something making

scratches (12 of the 30 rejects); (2) involved with the 4th machine (11 of

uné 30 rejects); (3) on the 3xd shift (15 of the 30 rejects). °

LY

TYPE MACHINE USHIFT
30 .30 30
20 | k20 | k20 B
) . = - . .
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A third kind of chart is a Pareto‘chart. Pareto charts organize vital in-
formatiop and data in a cuhmu]ative way, -In the fo]]owing example from
L1oyd anleehg (1983),_the‘week1y co;p of supplies for eight classronms haé
been converted into percentages which have been depicted in a bar graph

.with the percentageé in descending order. The solid 1ine illustrates cumula-

tive percentages. In this example, the graph shows that classrooms Eand B
are responsible #or 68 percent. of the tqta] expenditure. 9One option from this
" data is to conclude that the other c]asé}oomexpenditures are "trivial" factors .

. »
and attention should be‘focused on the c$sts for schoo]s E and B.

$48,26 ' _ - ' 100%
o - - o T an e e = = - 90% .

e == o - = - - - e b o m wn e an = = = - e o wm o - g $h‘°.85 (85%)
$38.61 _ o | " - 80% '

AT SN DR S _ [ TR $32.89 (60K)
| $28,96 - : 1 - i ’ L 60%

A -_______-,---;'?ﬁ_ﬁadowm)

$19.36 | | o

COSTS

- 30%

$9.65.1 | | L 2o

¢ : b o1o%

] 1l 1.

L aa— %
E B ¢ A F G H I
$22.50 $10.19 $8.16 $3.40 $1.50 $1.12 $.90 $.49
.. CLASSROOM B
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Social and interpersonal problem solving can also require data-gathering.
Much of th1s must be done via observation of peop]e and *heir 1nteract1ons. In
conflicts between two people, the needs of both people must be known and good
11sten1ng'sk1lls (to be putlined in a later section) can provide much of the
necessary data. For examp]e, if an emp]oyee gradually becomes ‘less product1ve
and less cooperitive, a superv1sor s listening sk1115 might revea] problems rang-
ing from poor hea]th to financ1a1 problems to unsatisfactory working conditions.
Such information-gathering is-critical for interpersonal problem solving.

Many interporsonal problema involve needs. proferences. or values of
groupsvof people. Useful information can be collected via interest surveys.

"ev€luation forms, or other questionnaires. One of the most effective weys to

inprove the quality of training prbgrans'is to conduct frequent anonymgus
evaluations by partiéipants. Tallie;.of responses to objective items often
reveal patterns of possible causes of' problems. For example, ratings for the
1nstructor s rapport with the *lass might be low while ratings for instructional '
materials are D1gh. Open-ended quest1ons are extreme]y useful and usua]]y

“give additional add1t1ona1 relevant information,
Objective observatlon of group dynahics is often the key to so;ving
problems 1nvolving éroup cohoaiveneas.and group productivity. In nost groups,

poople assume roles (Leadeyr, follower, antagonist, peace-maker, clown, eic. ).

OBServation oﬁyiqteractions“among members of a group'is useful information
for a group facilitator. ‘
Good and~B?ophy (1978) give many examples of instruments for gathering
information about classroom dynamics and teacher behavior. The following form, )
“for exanple. can be used to deternine whether a teacher is glving appropriate
feedback to students about the adequac, of their responses in discussion and

recitation seassions.

vy | - :

i




TEACHER FEEDBACK WHEN STUDENT FAILS TO ANSWER CORRECTLY

DIRECTIONS: When a student is unable to apswor a question or gives
~ answers incorrectly, code as many ca%agories as apply
+0 the teacher's feedback responses.

BEHAVIOR CATEGORIAS 4 - | o

1. Criticizes o , )
2. Says "No," "That's not right " act. L1, _ 13.

J. No feodback--soos on to something else
‘4. Ambiguous--doesn't indicate whether or not 2. 14,
answer is aLceptablo ‘ B
5. Asks a student or,ihe class whether » 3 15,
‘answer 1is corzect .
6. Asks somecne else to answer the question k. 16.
7. Repeats question to same student, prompts : )
. ("Well?™ "Do you know?" etc.) - 5. 17.
8. Gives a clue or rephrases queation to '
- make it easier : | 6. ____ 18,
9, Asks same student an sntirely new question
10. aasyers question for the student 7 _ 15,
11. Answers question and also gives explanation e
or rationale for answer 8. 20.
12, Gives explanation or raticnale for why
student's answer was not correct 9. 21.
13. Praises student for good attempt or guesa .
14, .Other (specify) o100,
11, 23.

l . 120 2“.

If instruction in prob]em so]ving is to + .ransferable to real- 11fe
problems, students must learn to gather relevant 1nformat1on and they must be

armed with tools for recording and analyzing their observations.
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wr THE FIVE STEP MODEL EXTENDED FOR PROBLEM SOLVING

~ The Five_Step Model has been developed as an aide for students in soLygns

problems. It is extended hers to show how many useful strategies can be

L3

‘ embeddédﬂwithin‘pha médél. ‘ o : A -

:,Ext;nded Model

1. Understand the'problem
o0 What are the esseptial data?
o Is there encugh information to solve the problem? -

o Weald a figure or sketch help? Maybe ip:?oduce syabols or other
variables. ' z

o Separate the problem into manageable'parts, 1f needed. Write dowm
each part. : '

9 Can the problem be restated in a,differen:fwiy to help unders:and
ie? o : " ' C
2.' Brainstorm for Possible Solution Strategles
o'Generaﬁe a lot ofaidéas. Don't judge them, just write them down.

" o Has a problem like it been solved before?

. Y .
o Would working a related problem be useful? .
=™ .

o If there were séme particular addit&onél informétion,'could'the
problem be solved? Where would the information be obtained?

3. Choose a'Tentative Solution Strategy

o) Remémber} the strategy may not work and the procass may have to be

started cver. -

o For "people” problems, consequences aggociated with carrying out
tentative strategies must be carefully weighed. :

o Also, Lf people are working out™ an interpersonal problem, then the .
tentative 'strategy will likely be a gompromise:. No one ig likely to
get -eveyything they want.

¥ .- v-
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\ o .
Carry Out the Tentative Solution strategy

o Check each scép Qs the bian {n carried-out. Check that each step 1is

OK. 1Is each step correct or valid? -

o Are there probably places for errors,'mi;takes; or faﬁlty reasoning? .

. Where are they?
o Would it be usaful to have someone else go over your steps?

o For implementing solutious to "peopla” problems, decide "Who does
What, When." Maybe write it dowm. '

‘Learn

o Check the reguit'if poesiﬁle. “Is‘the judgment sound? Doas it have
a reasonable chance of solving the problem? ‘ '

o What are the implications or consequences of the solution? 1

‘o Could the problem be worked another way? Perhaps look at other

people's so%u:ions and hear what they have to say.
o If apg -opriate, evaluate the affectivenass of the so;utiou(

o Have enough probleﬁs lika this one been worked to begin to
generalize to a plan for solving similar problems?

¢ Does this solved problem open up new relationships :hat hadn't been
thought of before? Thinmk about it! |

o What are your strengths as a problem solver? Your weaknesse's?

o Are you getting involvaed in solving problems? Are you doing the
work or 1s someone else?  Your involvement is essential.

»
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Higher Ordar Problem Solving Skills

R

-

Since its inception im 1969, ﬁhe N;t;onal Assessment of Eduéational Pro-
gress (NAEP) has surveyed the knowiedge,'skills, and‘attitﬁdes oft over oué <
million students. The Education Commission of States, which collects this
dacéa feported.tha: ”;oday'a minimum skills are demons;ia;ed.snccgssfully by a
| - majority of students. Higher order skills, however, afe achieved only by &
minority of 17-year-olds, and this proportionm deciiped ovér:;he'las: decadé-

1f this trend continues, 'as many as two million students may graduate in 1930

.

without the skills necéssary for employmsnt in tomorrow's marketplace” (Edu&a-
" tion Commission of the States, 1982, p. 2). They further noted that:

The "bagics” of tomérrow are the skills considared to be of a higher level
today. These skills include:

Evaluation and analysis skills -

Critical thinking : .
Problem-solving strategies (including mathematical p;op;emésolving)
Organization and reference skills :

Synthaesis :

Application

Creativity -

Decision-making given complete information

Communications skills through a variety of quesi(p. 6)

O 0 00 O0OOOOOo

A survey of 123 school systems (Henry & Raymoud, 1982) foﬁnd that the
basic skill of “reasoning” had the smallast percentage of schooi systeus
evaluating students is having superior ;réparation. Sixteen percent ;flche
schools acknowledged that “the.majority of work force—bound students were
{nadequately prepared to reason through complex problems and decisions” (p.
21). |

Archie E. Lapointe (1984) ExeCutiv? Director of the Center for the Assess=
ment Of Edudatiqn Prograss, drew the following conclusion from NAEP’findi%gs.

Closer examination 0f the d;ca reveals that éoorly developed prob}em '

solving skills hinder students' performance ln mathemdtics. Indeed, weak=-

negses exist in the so-called higher-order skills in’general. Most stu~
dents do well with literal comprehension but lack the skills of inference,

7
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analysis, and incerpretacion.. Today's definition of functional literacy

calls for these higher-order skills more than ever before, even as stu=’

dents' mastery of them is seemingly on the decline. Clearly, .a renewed
- focus on these skills is needed (p. 666),

As students attempt to solve wore and, more complex problems,: the need 'for
them to acquire higher-order problem solving skills increases. For Genmeral
'Motors, some of these skills are problem analysisy decision-making, and plan-
ning. Some highor-order skills listed by ?iagec are hypothecical thinking,
fobservins and discovering pacterns, escablishing relacionships, making gene:-
alizations, and sophiscicacion with combinacorial and probabiliscic thinking.
4Bloom s (1956) hierarchy of cognicive skills begins with knowledge of facts

and extends to higher-order skills.

\

" Level 1: Rnowledge. The abilicy to recall speoifio fao:s, methods, or {

procedures:: termino}ogy, facts, rules, trends, classification schemes, cri- |
teria methodology,vprinciples, goneralizacions, cheories, structures. This
level involves lictle more than ratrieving scored information.

Leval 2: Comprehension. The ability to make use of what is being commun~

icated: to transla:e or put informacion in another form (restate an idea,
interprec a diagram, summarize, draw a piccure); to in:erpiec or reorder idgas
and comprehend inter—relationships; to ex:rapolate or go’ beyond the given data

(draﬁing conclusions, theorizing, predicting). .This level involves under-

standing ideas. : S :

Level 3: Application. The ability to apply knowledge and principles to
actual situations: gemeralizing to another situation. This level involves
putcing into "action knowledge which from Level 2 has been underscood.

Level 4: ‘Analysis. The abilicy to classify or break maLerial dowu into

its components, to understand the relatiomships between the components, . and to |
recognize the principle that organizes the structure or the gystem: to com=

pare and contrast, to distinguish botween fact and opinion, to recognize

78 R
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‘extraneous information, to récognize unstatad agsumptions, to compare theor=
fes. This level involves a kind of logical thinking similar to Piaget's /

formal operations.

Level 5: Syﬁchgéis; The ability to bring together ideas and knowledge

from many sources to form new ideas, methods, or procedures: uaique
' . L . . . .

|

communication, a| plan, a set of'Operations,pa strategy. This level involves'l

creative or original thinking.

. Lavel 6: ~-E:vaiiﬁationc The ability to make quanticacive and qu#l;cacivé.
| jhdgments: to wéigh, to exaﬁiﬁe, towéﬁalyze, to use criteria, to recognize
'the best of several reasonably good answers of solutions. This leQﬁi.gnquire;
the abilities of the first £ive_levals-anﬁ\;s crﬁcial for substantive pro§lem
solving. | | |
| Although Blésm et. al.;pré;area their wideiy\#ccepte& taxonomy in 1956 as
a guide»for dgveIOping an4‘evgluacing educaéionai\qgjectives, actual clas;rooﬁ

instruction has generally focused on, Lavel lland La&i{\z objectives. Bloom

$

(1934) observed: = L , \

. + .« teachers in the United States typically make ;:%\of texgbooks that
rarely pose real problems. Thesa textbooks emphasize specifi¢ content to
be remembered and give students little opportunity-to discover underlying
concepts and principles and even.less opportunlity to atta k real problems
{in the enviromnments in which they live. The teacher-made bests (and
standardized tests) are largely tests of remembered information. After
, the sale of over. one:million copies of The Taxonom of Educational Objec=

tives——Cognitive Domain (1956) and over .a quarter of a cantury of the use

- . of this domain in praservice and {n~service teacher -training, it\is esti-
mated that over 90% of test questions that U.S. public school stu g:;s are

.now expected to 3nswer deal with little more than informatign. Our
{nstructional material, our classroom teaching methods, and our testing

\

methods rarely rise above the, lowest category of the Taxonomyf-knowleége

(.p-'13)- | . \

There is no better context within which co'developvhighgf-order skills f\\
‘than in tﬁe'?og:ext of problem solving. A bonup 1s chac'ﬁhe cognitive lévels.
of kngwledge and understanding'can“aléo be deveIOpeéavia prqblem solving.: Th;

A - f




‘National Council of'Teachers-of'Mathematics in its Agenda for Action=-

. Recommendations for the 80's (198C) had as its number ome recommendation that

mathematical content for X-12 be taught primarily in a problem-solving i
. ) y
context.

] S1mu1ations

.-

-'In simulations, students are. actively involved.  The student assumes |
an active role as a prob1em so1ver and often contro]s decisions and |
consequences that are a. part of most prob]em solving situations. For

example, in the simulation L1fe-Career (pub]ished by western Publishing

Co.), students must make decisions and solve problems for a fictitious

- \ person as the person deals w1th work, marriage, and education. Players

\ p1an t1me and activities relative to school, studying, Job, leisure t1me,
and fam11y The ‘game generates a universe of simulated experience that’
students can compare with the real world; that! 15, they can compare the
exper1ences 1n the game to what they believe true about their own wor1d

Sarane Boococx (1968) found that the L1fe Career simulation increased

\ students' facutal know]edge about careers; established new relationships

" for students on how jobs, .school, and family can be very 1nterdependent,
! helped students learn that there is a causa1 relationship between the1r
“behavior and the outcome of events; and {ncreased ,student conf1dence in

'their decision making and problem solving abilities.

The World Future Soc1ety published a directory of 1nformation resouroes
B which inc1udesadescriptipns and references for 45 simulation/games CornVSh,

1979, pp. 627#638). Some other resources:
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Simulation Games for the Social Studies Classroom Dy N1]11am /
A. Nesbitt (1971), Foreign Pol1cy Assoc1ation, G1env1ew, IL.
. Construction and Use of Wr1tten Simu]at1ons by’ Chr1stine McGuire,

Lawrence Solamon, and Philip Bashook (1976), The psychological

I

Corporation.

. Simﬁlation Games ﬁn'Laarniggfby‘Sarane'Boocock and E.. 0. Schild
(1968), Sage Pub11cations, Beverly Hills, CA. //ﬁ

Good simulations require most of the essent1a1 moves of successful
problem solyers gather1ng data, selectirg a1ternat1ves, cond4ct1ng analyses,
_ synthesiziné, generalizing; making dg;isions, planning, and taking a;tion.
According to William A. Nesbitt (1971), simulations teach'students'tc think
lcr1t1c311y,'examine ajternative strategies, and to_critique their own /
| decisions and behaviors. Siﬁu]ations provide an'opportunify for students
to solve substantive problems ;nd.ﬁo gain confidenée'in theiEAabi1ities to
tacklg problems, wrestle with them, and by progrgsﬁing,a bit at a time,

eventually solve them. | !

. o , .
Interpersonal Skills for Being Effactive With Inﬂfv1dua1s and In Groups

{nterpersonal skills h(s critica1 for p<?b1em so]v1ng, and they have
been 1dent1f1ed as highly desirab e by emp]oyers A very recent study,

Perspectives on Vocational Education (Chicago Unj;ed, 1984), found that 94”

of 995 employers cited the ab§1ity to work with others as the 1nterpersona]

skill they most wanted in their workers. One of the conclusions from a survey
of 93 secondary vocatipna] training teachers in 32 vocational training program
areas (Greenah, 1983) was that "all interpersonal relations skills afre very

important for success and highly generalizable across all program argas and
programs" (p.57). | |

R
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Considering the importance placed on interpersonal skills by representé-A

‘tives of business and industry and by vocational educators, they should be .

part of a-pretecﬁn1ca1 curriculum, The following outline gives a 1isting of

specific skills which are applicable in most interpersonal settings -- at

home, at work, and particularly in task-oriented problem solving sesgibns.

II.

II.

IV.

. Awareness of self and others

Summary of Interpersonal Skills

A. Values

B. Needs

C. Feelings

Recognizing problem ownership (Nho is upset?)

A. Identifying self aé being Jbset A N
B; Identifying'dther person as bcang upset |

Se]ecting apprOpriafe ski]]sfaccarding to problem ownership .

"A. Assertive statements when prohlem owned by self

B. Listening skills when problem owned by other person‘

Recognizina Roadblocks to Communication when someone owns
a problem ' ‘ ' :

A. Directive Responses .
1. Ordering, commanding, directing

2. Warning, threatening

B. .Solution Responses (advising, offering solutions or

suggestions)
C. Persuasive Responses
1. Moralizing, preaching, giving "shoulds and oughts”
2. Téaching, Jecturing, giving logical arguments
3. Reassuring; sympathizing, consoling, suppqrt1ng

32
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D, Evaluative Responses |
1, Judging. criticizing, disagreeing, blaminq
2. Vame-calling, stereotvning, laheling, ridiculing
3. -Praising, agreeing, giving positive evaluations
4, ;Intervreting; enalyzing,,diagnosine
E;‘ Avo&danee Responses

1., Withdrawing, distracting, being sarcastie; hamoring,
lverting

2. Emphasizing one's own needs
. O A

F. Questioniﬁg responses (Prohing, intarrogating, crosee
examining . ' .

G. Interrupting -

V. Avoiding'Roedblocks to Commpnicacién,

VI, Listeaing .

o

’A. Encouraging the other persoﬁ‘to taik
1, Silance |
2. Nonverbal"ehceuragement‘
3. Verbal eﬁcouragemeqt

B. Responding by reflecting mesming

1. Perauhras;ng )

2. Clarifying, confirming

c. Pesuonding by ref;ecting meaning and feelings - Active
' Listening '

'b. Avnlying Active Listening
"1, Dealing with anger
2. Facilitating problem solving

3. Support and rapnort

- VII. Aqsertive stacements

/

A, Discinguishing between agg:essive and asqertive statemenxs e

. B, Giving I-Messages ' 33 N




. world for all levels of employees, . not jusi managers (Pratzne: & Russell

Foods,_General Motoras, Hawlett Packard, Hughés.Aircraft, J. C. Penney, McGraw=—

;1984) Many companies are involvlng workar% in diagnosing problems and imple~-

| - A
1,\
o \

< =75
N

h\

Problem Solviﬁg in Groups
, \
Problem solving in groups is now emer%ing as an important part of the work

!
menting effec:ive solutions. These organiza&ions have implemented programs

\
called "Quality Circles Programs, |of which .qne important element is tha

Quality Control Circle. Very briefly, Quality\Control Circles have thesé

things in common. Size: preferably five to teq members. Volunteerism:
freedom of choice to join. Meetings: one hour gqekly, with exceptions.
Skills: brainstorming, cause and effact analysis& data gollgction, effective
planning. | - | ‘ \ | ' {
Japanese industrialists have been usihg Quality Contro] Circles since 1966:t

As many as 11 m1111qp workers are involved in Qua11ty C1rc1e movements throughout

Japan, and idustries in all of the world's’ 1ndustr1a11zed countries have shown

{nterest 1in melementingdthe process. The LockheedXCompany s Missile and
Space Division was the firs; United Stateq organizaé}qn to put the concept
iato actiom in 1974 aad a $500, OOO investﬁent in theiprqgram resulted in anﬂ
estimated savings of $3 million (Lloyd & Rehg, 1983)q

The Vational Center for Research in Vocational Educaﬁion listed org;niza—_
tions in the public sectar which have implgmegted gmpgoyee participation
groups (Lloyd & Rehg, 1983). Among thesa are the U.S; Alr Fowce, the U.S,'
arny, the U.S. Navy, and the Federal Aviation A#miniscration. Also listed
were l&Z'o;ganiﬁations in the private secté?. Among these are such wa jor coﬁ;‘-l.
panies as 'Beadix Corporation, Firestone, G. E. Major Appliances, Gemeral

Edison }Poléroid, M, Unlon Carbide, Uriroyal, and Westinghouse.

R NP s
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Not only are Quality Control Circles advantagaous for productivity in

\

business and industry, tﬁe} are very effective for ptoblam'solving'in'any
organization., Lloyd aad Rehg (1983) gave an example of effective use of Qual-
ity Control Cirtlesle school districts.

« + . a midwestern schhol district has used 'the QC process to solve
problems that results from declining enrollments and escalating costs
(Rehg, '1982). Ten quality circles made up of administrarors, faculty,
‘staff, and citizens met to develop solutions which were then compiled and
distributed to the ten groups. Consensus was, reached, and the proposed
solution was then presented to the public for review. The school board
adopted the solution essentially 4s proposed by the quality cincles. No
‘ complaints were received nor were any grievances filed despite the facts
that some teachers 't .re reassigned and some terminated, and thaé\some
sclicols were closed. In contrast, the school board, in an adjoining .
district facing a similar problem, made a unilateral decision to ‘close ,
certain schools. In response,’'a citizen's group filed a lawsuit ia an / ,
‘ attempt to block the closing. , '

Pratzner and Russell (1984) have delineated the skills, knowledge,|and

‘abilities needed for high—iavolvement participative work setting ‘pp. };713).

Under the gkill are Group Problem Solving they list eight sub—categories:'
Interpersbnal Skiils, Group Process Skills, Problem-Solving Skills, D%cision

Making, Planning, Communication and Thinking/Reasoning. The speéiffcfakille
’ N ¢ .

for two of these categories are given below.. \

Interpersonal Skills Communication }

o Self-directed o With individuals ‘

o Flexible . . 4. . oWith-groups Vo
o Assertive - b " o Pregentation skills \

o Open o Verbal skills *

o Curious to learn o Writing skills |
o Able to share/teach o Listening skills \
o Raspongive , \
o

Understanding of behavior

The General Motors Employee Participation Groups Manual (1980) is used to
train employees to be effective group members. Maay of the skills the |

employees learn are lnterpersonal skills. Some examples:

ey
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. Involving Others. You may notice som: people getting quiet during admeet=""
ing. They may have information ov ideas but may be reluctant to break
into the discussion. You can "invite" them in. Example: "John, we
haven't heard from you yet. What do you thiuk?”

Give Credit=-Avoid "Put-Downs”. If you borrow another's. idea or add to
it, give them credit for the basic idea. If you dom't like another's
idea, avaid criticizing the person. Example: "Mary's idea of using
the scrap 1s a possibility. I like it better than not using the
serap.” (Not using the scrap was Paul's idea.)

- - 3t is not sufficient for eucceseful group problem solving for a peraon to
?

be adept at problem solving strategies without also having good interpersonal

o

skills. Unlike individual problem solving, group solution strategies are

busually arrived at through processes which require listening, eipathy, coop-

L

eratiom, and concern Eor everyone s needs.

The Five-Step Model is highly adaptable to group: problem solving, whether
4
'mutual problems exist for only two individuals or a group. Some problems cen-

@ .
ter around-Conflict of Needs. That 1s, the needs of omne or more persons ara
not being met, and a change in the behavior of the ‘other person or persous is
necessary to-solve the qroblem. "I such situations, the specific interper* o

sonal skills described earlier are uecessary, partitularly at the first step,

as shown below.

\

Five'Step'Model for Solving Problems Resulting from a Conflict of Needs

1. Understand the Problem

o One person initiates the process by giving an I-message.

o Often, the other persons will be defensive or will unvaell their own
related problems, so the first person must reflect meaning or
actively listen in ordar for the real problem(s) to be identified.
Avoilding roadblocks is critical at this point, particularly 1f the
sharing becomes emotional.

o Unce the problem is clarified, Lt should be summarized to be certain
*hat there 13 agreement on what the problem is.

.( ' ' 86 . ' ' ‘
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2. Brainstorm for Possible Solutions

¢

0. Suggestions are vot to be ev-‘uated, and a skillful”persoﬁfencour—
ages others tu contribute ideus. ; o

. . ) . u ' !
' o Self-knowledge is important for resisting teundencles to interTup”,
to put other people's ideas down, or not to be open to new ideas.

3. Choose a Tentative Solution

.o Alrhough cqﬁpromigz_is.somecimgs necessary at this stage, the needs
of both "or all peopla must be met as best as possible. Assertive
statements are important if one feels that a solution is not good « -

for all the pedple involved, particularly for oneself.
- Ty i
4., Carry Out tha Tentative Strategy
R .

<

o It is important to decide “Who, does What, When."

"o A very specific time should be sent for evaluting the solution,
- which should be considered a trial sclutdon, perhaps the first of
several attempts to meet everyone's needs. o '

A

5. Learn
wearm -

0 As new procedures, rout.ne, or behaviors are attempted, look for
~ opportunities to in-rease self-knowledge. If the solutiom -is not
working, this is the rime to look more closely at your real needs. ¢
* Perhaps the problem, as you saw it, was not the real problem for
Y you. daybe you need to change what you are doing. Maybe the
environment needs to be chaaqed. C

0 G s . .
o Evaluate the effectiveness of the solution. The process migﬁf need
to be repeated, from-steps L through 3.

}

Thomas Gordon (1974) calls this process the “No Lb;e" pcobleﬁ’golving
me£h§dﬁ, In most interpersonal problem solving one person “wins" and :hé other '
‘"Losés". Exagples are; authoriﬁarian classrooms where teachers “win" and
" students "iosaf or permissive classéoods where students "win" and teachersg
“lose.” Analagous situatiéns occur in business and indﬁstry when mgnagemegt
and labor gec&ﬁe involved in power étruggles. The objective of the Five Step

Model is to resolve couflicts or to golve prob. ms so that everyone gats some

0f their needy wet.

&
~Z




-79- L e

’

This kind of process is used in business and industry when Quality
Control Circles engage in group probtfem solving and the results ha. . been
impressive. Lloyd and Rehg (1983) gave examples of the outcomes of some ofi *

these group efforts
. A o
0 A Quality Control committes suggested a procedura which was initiated by .
the Purchasing Department at Westinghouse Electronics Systems Center in

‘Baltimore, Maryland. By returning overshipments to vendors at their own
expense an estimated $636, 000 was saved. .

0 Management of a General Motors plant in Tarrytown, New.York was cousid- !
ering closing the plant down becausa,of high absenteéeism and poor pro-
duct qualicy.  The number of ou’ ,canding employee griavances against

" managemént totallad two thousand. Since Quality Circles began to hold
meetings to discuss complaints and ideas for boosting efficiency, the

number of outstanding grievancas has drOpped to thirty, and absenteeism
‘has been reduced to 2.5 perceat.

o At the Lockheed Company, a Quality Circle developed a method to mold a

. plastic part assembly in two instead of five steps. The redesigned
agsembly is lighter and stronger than its predecessor, ‘and has resulfed
in an estimated savings of "$160,000 over the life of the contract.
Since 1974, Lockheed's savings from its Quality Control program are

estimated at almost $3 million, six times the cost of operating .the
program. .

e

The Need for Interpersonal Skills for Negotiating .

Whether .between 1nd1V1dua1s or in groups, 1nterpersona1 skills are central

to successfu1 negot\§t1on as descr1bed by Fisher and Ury in the1r 1983 best-

seller, Getting to Yes, Negotiating Adreement Without Siving In. Negotyatjan\ ,
occur in everyday 11fe;\as when a person returns a defective product and needs

_a settlement or when price differences must be resolved. In more forma] nego- |
tiating processes, individuals represent constituencies and negotiating sessions
are sometimes’hardhitting encounters, even to the. pont of using "dirty tricks."
Fisher and Ury, however, advocate an approach that consists of skillful inter-
persondl 1nferact1ons combined with assertive skills. Some of the sk111s they

mention are’ awareness of one's fellings, active listening, and I-messages.

- 38




o
", . . human beings . . . are creatures of strong emotions.who often have rad-

jcally differentrperceptions and hane'difficulty communieeting clearly, Emotions

‘ typ1ca11y become entang]ed with the objective mer1ts of the problem . } .

Figuratively if not 11tera11y, the part1c1pants shou]d come to see themse]ves |

as work1ng s1de by s1de, attacking the prob]em. not each other (p.11)."

o

Conclusion

[ !
3 v

It is c]ear that the American workplace 1s placing increasing .importance
on employee prob]em solving and that™ interpersonal skills are needed tu be ]
effective in prob[emysolv1ng groups. In add1t1on, most citizens are involved
in several groups in thefr daily 11ves:;.7n classes they take” in PTA's, in
soc1a1 groups, in church groups-- and the qua11ty of the1r part1c1pat1e' wou]d
be enhanced by be1ng more sk111ed 1nterpersona11y That is sufficient evidence
to cons1der 1nterpersona1,sk1lls "basic¢" and to ser1ously consider where and“
how they should be taught in the pre-techn?dal curriculgm.' |

There is g need for~egf0”1a1 curriculum for probfem soiving skiils,

Sk1lls must be stud1ed¥ ana]yzed and practiced. At the same t1mc teachers

- should acqu1re thes. skills themse]ves s0 that they will be effect1ve models

for students.., Teachers must be prepared~to facilitate prob]em so]v1ng when-
aver the need arises. These are the learning experiences which students will
rememberﬁabove all others. Active involvement in actual problem solving is

invaluable, and this shculd occur at all grade levels.
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Implementation

'»Tﬁe design for implementation of aypretechnjca1 curkicﬁlum présented in
this section synthesizes ideas of Dyreﬁfurth (1984) on techho]og;ca1 literacy
~of Levin and Rumbérger (1983) .on recurrent'education, of'S11berman_(19835 on
the goals of vocational’educatfon, and Pratzner's (1984) work'on socio-technical
. '11teracy Jhe des1gn is based on the following assumptions:
| - Employees will work in environments 1nf1uenced by change and
techno]og1ca1 innovations. , |
- The structure of the labor market will requ1re d1ffer1ng degrees
| of training. Periodic retratning will be a s1gn1f1cant part of
tﬁe work experiencé, regard]éés of an 1nd1v1dua1‘§ position with-
in the structure, | |
- Education must give individuals the skills needed at entiy level
'positions and for undertaking égucation énd training as needed to

(23

progreas occupat10nd11y

91

- Emp1oyeea will have 1ncreased opportun1t1es to work in high-involve-

¢

‘ment 1ndustr1es which will increase their Opportun1t1ea to part1c1pate

e 5

in prob]em solving and 1in group consensus decision making.

The responsibility for providing a pretechnical as well as a technical edu~
cation is'the shared responsibility of both subject matter and vocational educa-
twon teachers Vocational educators are primarily responsiﬁle for cooperating
with subject matter teachers to insure that approptiate and up-to- datp cpp11~“
cations are being taught. They are also primarily responsible for teaching .
entry Tevel job, sk11ls and fnr prepar1ng students to dea] with their work lives,

The respons1b111t1e> for vocational educators are further extended by the
fact that individuals enter the labor farce at ijferent times in the educationa]

v

'sequence. For instance, they must provide for drop-cuts who have nut achieved
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a minimal level of technologica: literacy and fur enrolled students who are
° seeking first Joés with minimal level job skills.

The skill to be implemented are depjcted in Figure 1 which displays who

does what when. , 3
; N 3}
\ ¢
\
N\
. ”
4
£
i
.,“'
“ v
Q ] ! (-‘)
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. Figure | S | . Y b

Implementation Structure - C
Generalfiable Skills TR Transition Skills ) o . Problem 501\ ‘ng Skills -
. Reasoning - o ' Change in Environment B Cooperative Group Skills
Conmunication - : E Change in Relationships ) - Interpersonal Skills :
~ Mathematical _ . Change in Self . o " Information Related Skills
. Interpersonal - - Stress, Loss, Grief Task Related Skills
| Attitudinal : - Decision Making : Understanding Human Behavior
Technological . S ' R ’ . . L,
. - i . ' .
- —— . T . i .
| PRETECHNICAL EDUCATION (7-12) | o | } TECHN‘ICAL'EDUCATION
. . 1 D - ~ . T, ;
EDUCATIONAL o 1 EDUCATIONAL * | EDUCATIONAL - v
LEVEL: =~  7-10 , LEVEL » 11-12 . LEVEL: 13 and beyond - .
. CONTENT: Generalicable skills | CONTENT: Generalizable Skills ~ CONTENT: Job skills related to
o ‘Transition Skills C Tranisition Skills specific occupations.
v Problem Solving Skills Problem Solving Skills , - -
. Entry Level Job Skills , : 3
Hinh Tech Skills , c -
. (The emphasis will be on simu1at10ns)
7 L insTRUCTIONAL o INSTRUCTIONAL - ~* | INSTRUCTIONAL
1 RESPONSIBILITY: Cooperative teams 1. RESPONSIBILITY: Vocational RESPONSIBILITY: Vocational educa
5 of vocational teachers ' . .Educatours Industrial trainer1
. and subject matter' | Apprenticeship
_ teachers - o Programs
ENTRY LEVEL JOBS,* TRAINING PROGRhMS, AND RETRAINING"PRDGRAMS
92 - 93
EKC | _ o . BE&T ,Ev u‘ b}rv e E
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performance:\h‘1ch are transferab]e across jobs and‘wh1ch are instrumgntal to.

success on the jeb.and 1n the classroom. Typ1ca11y. Genera11zab1e Skills are
assoc1ated with the t ad1t1ona1 subject matter c]asses such as mathematics,
reading, Englishy~ soc1a1 tud1es aMd science and 1nc1ude reason1ﬂg, communi-

cation (wr1tten and ora]), in rpersona] and att1tude sk111 attainment. These

well formed bodies of know]edge ang\the "basics" of i{ades 7-12. It is sfi]]

appropriate and necessary that subJec matter teacherls continue teaching these
AN
subjects, specifically, there is still a\hagd for teachers who teach Eng11sh,\

¥
math, science, etc,; however, this is not s;\?151ent )
/

Researchers (Brammer & Albrego, 1980 Ad]er,\lg 2; Daniels & Karmos, 19833

;_DeBevmse W., 1982; Givvons, 1984; Goodlad, 1983; Gm, 1982 T1)11pane, 1982;

Pratzner & A¢h1ey, 1984) have suggested that there exists other sk111s to be

1earned which 1ntersect w1th every s.-bject matter f1e1d and vocational educat1on

- class; these sk111s have been 1dent1f1ed as Traasition Skills and Problem So1v1ng

Skills. Trans1t1on Skills have never been taught directly and Prob]em Solving
Skills have on]y been taught W1th1n spec1f1c content areas"math, science, etc.

In order that Problem $o1v1ng Skills becorie more 1ntegraﬁbd throughout the -

entire curricula content, it must take on a more generic character; that is, a -
o ,

general modle is needed which édu]d serve two purposes: (1) Problem solving

would be taught in ali classes, and (2) by using :che same model acros$7a11

. subJects a un1f1ed approach to prob]em solving across context and situation

would result, As can be seen in F1gure 1, it is proposed that all grade 7- 12

L)
L

teacheﬁ§“w0u1d be.trained to implement this model which would not only include

subject speéific problems to be solved, but also group and interpersonal pfob]em

solving, and ‘transition fra1n1ng ‘ 7

et
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As studenta in grade 7-12 go through a myriad of transitions both educa-
tionally and deve10pmenta11y which affect many .areas of their lives and wh1ch
coqtinue across their lifespans, it is sugg<§ted that in order to max1m1ze
their ability to adapt fo these transitions, that they be directly taught
skills which would ensure Ebis outcome. Specific training,is needed te assist .
individuals as they pass threugh trangitions. All teachers'in grade5'7—12 /

\ o ,/

The res:e;;4b111ty of vocational educators in grades 7-12 is central to the ° .//

would . be trained to teach Transition'5k11is.

1mp1ementat1 n of Problem Solving and Trans1t1on Skills in tH:t they act as //
1iaisons btheen the work world and subJect matter: teacherc to strengthen and ; |
increase the applicability of prob]em solving.and the rea11ty of transitions | /
that w1115be confronted during work life. In grades 11 on, vocational educators
have the édditione1 reepoqsibi]ity of passing on the skills of-getting and holding

a job andiof assisting students in choosing high tech or other specific skill ' -

training.} Each of these skills would use the Droblem Solving and Trans1t1on
Skills, emphasiz1ng hands on applications and §1mu1at1ons.

Figure 2 shows a simplified breakdown of reponsibility, for instruction.

F-igure‘z . T i e
Grades ! GENERALIZABLE
' , SKI | o= Taught by .
7-12 , - : Subject Matter:
: , ' Teachers
Grades Pyoblem Solving * ) o
: : and . ‘ Sﬁeperatively taught by i
7-12 - Transition Skills ——-- ocational education
: feachers and subject
/matter teachers. Both
; would be trained to
{ -/ teach them.
. Grades , First Job Skills Vocational education
; High Tech Skills e teachers would be *rained

H-iZ | ' | Simulations 95 o " to teach simulations.

v
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j
Strateqy for Vocational Education /'

The most important strategy and format for teaching problem so]vinJ and

transition skills within vocational education is through simulations. Good

simu]ationﬁ require utilization of the skills needed to successfully solve
prob1ems or manage-transitions, and provide an opportunity for students to gain

experience and confidénc% in their ability to deal with issues they may actually

: . . ; : !
confront in their lives nd work spaces.

]
Vocational educators{could develop simulations which reflect actual work , 1

rjxgteb «c' lems and transitions §ych as: prob]gms from qua]%ty work groups,
wdr,er-supervisor conflicts; transitions caused by lost jobs, being unemployed,
beﬁ%g ﬁransferred or retrained, by losing friends, being divorced, or'being
promoted} Other simulations could cover automotivg work, air-conditioning,
metal work, agriculture, etc. These simulations 96u1d involve many subjeﬁt
matter areas: (reading, comprehénsion, understandiﬁg graphs, utilizing technical
information) and could substantively involve ngéra]iiab]e Skills. Simu]a%ions
could provide a rich domaingfor students to continue to deve10p‘and utj]ize
‘their skills for analyzing'and synthesizing information, and then to generalize
to conclusions and evaluations. Vocational educators could make school come
“"alive" for studehts by simu]atihg problems and transitions that are occurring

— —

in théir 11ve§, and students could use problem sb]ving and transition skills to

manage the simulation. This would enable students to gain confidence in their

abilities to manage critical problems and transitions in their personal and -work
lives.

The World Future Society published a directory of information resources which
includes descriptions and references for 45 simulation games (Cornish, 1979, op.
627-638). Some other resources are: '

Simulation Games for the Social Studies Classroom by William A. Nesbitt

1971), Foreign‘Po11¢y Association, Glenview, IL.

Construction and Use of Writian Simulations By Christine McGuire, Lawrence

36
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Solomon, and Philip Bashook (1976), The Psychologﬁcal Corporation.

simulation Games in Learning by Sarane Boocock and E%0. Schild

(1968), Sage Publications, Beverly Hills, CA.

Examples of simulations using Transit{on Skills and Problems Solving Skills
are given below.

Simulation for Transition Skills

An exampie of simulations already in existence is the simulatjon Lifes-
Career (published by Western Publishing Co.). Studefits make decisions and :
solve problems ‘or a fictitious person as the person deals with work, marriage,
and education. Players plan time and activities. relative to school, studying,
job, leisure time, and fam11y The game generates a un1verse of s1mu1ated
experiences that students can compare with the real world; that 15, they
¢an compare "he experiences in the game to what they believe true about their
own world. Sarane Boocock (1968) found' that Life Career simulation increased
students' factual knowledge about'careers; established for students that there
is a causal reletionship between their behavior and the outcome of events; and
increased studentjconfidehce in their decision making and problem solving

abilities.

& ii,‘
Simulation for Problem Solving Skills (Taken from a GM Tr§4ning Manual)

W

Your company has jﬁst obtained a one year contract for delivering six
truckloads of hazardous materials a month. A1l six trucks are enroute, and
th1s is the first time any one of you has driven this busy road. A1l trucks,
are identical though they are 1oaded different]y You will make 11 more

deliveries this year.

97
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The Jecond truck is 1mmed1ate1y behind the t1rst truck, wh1ch is pulling
a forklift. Four other: trucks are about 15 minutes behind on the same road.
Thenfirst truck went under a cement underpass with no proulem, but the second
truck got stuck. Comparing the shipping documents you realize_the first
truck is carrying 490 containers weighing 50 pounds each. The cargo is oh
pallets. There is an open truck §er§1ce station ahedd. It has a full
equ1pped wrecker for servicing frucks on the highway.”

Al the trucks must arrive at the dest1nat|on 20 m11es ahead W1th1n

one hour or your company w111 have to pay a nena]ty There is an a]ternate voute

“

behind you but it is 10 miles’ longer with equa11y heavy traff1c. You are men=

)

"bers of the crew driving the stuck truck. What will you do?

Trans1t1on Model: X -

%

For vocational educators to teach problem so]ving and . the hand11ng of

trans1t1ons through s1mu1at1ons models for them need to -be taught to teachers.

A transition model is needed which (a) clarifies trans1t1ons, (b) accourts for
&5 . o - "
the developmental issues sturents experience, and (c) which can be integrated

into existing educational programs. Such a %ode]-1s“presented»be1ow.

Q . QC
ERIC . 3¢
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The model is versatile. It is applicable to almost any kind qf’transjtion.
The model may be used by'studehts contemplating career or co]ﬁege choices, éx-
periencing the loss of a fr1endsh1p, or dea11ng with the loss of a parent throngh

.death or d1vorce. Existing programs may be 1ntegrated into the model, Some
present programs are: . A

1, Danishiand'D'Augelli (1980) have deye]oped a comprehenéive approach

to teaching copinguski1]s for preventinélcrisis and stress. The program

teaches 1ife deve]ohment skills necessary for dealing with antﬁcipated
qtransitions. It also deals with ways of managing crises or unplanned
. c' events and stresses communication and helping skills.
. 2, Brammer and Abrego (1981) use prob]em-so]v*ng strateg1es as skills for
J cop1ng with and respondmng to tran51tions : : -
3. Meichenbaum (1977) oresents.guidelines for traininé people to cope with
stréss. The training model empbésizes cognitive skills aﬁd reccggfzes
individual ;nd cultural differences. - » |
4, Fuchs* and Rehm's (1977) program trains people to manage feelings and
emotions in dealing with transitions. -
Two refarencas (Schlossberg, 1984; Abrego & Brammer,'19797 are useful for_
_high schooi tea;hers.' Béth ine excellent guidelines for helping étudenté hand}é’///’r
tréhsitions. Educating students to deal with life transiﬂﬂéhs should be an impbr-
tant part of the high school curriculum. Soine guidelines are: 1) students should
become aware that 1ife transitions are natural and inevitable and that they already
have personal resources for dealing with them, 2) Students should first examiﬁe and

analyze transitions they are already exneriencing, They should become aware of

their values, interpersonal skills, competencies, and other personal resources which
strengthen “heir ability to cope with change. 3) Students should perceive instruction

as relevant to their present lives so thdt a meaningful extension céh\be made to

Q
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become aware of future ant1c1pated tran51t1ons such as 'graduation, 1eav1ng home, -

etc. and future unant1c1nated trans1t1ons such as not being accepted for co]]ege,

losing a job, the death of a spouse, etc. 5) Throughout the study of'trans1t10ns,

the'Mode1 for Handling Transitions should be applied and it should be viewed as a

“problem solving strategy.

-With change and transition as the rule rather than -the exception it becomes
evident that one of the'more'pressing cBncerns.Eefore educators today is the em=- L
powerment of” students to 1dent1fy, adapt, and manage trans1t1ons which occur
developmenta]]y, socially, and occupat1ona11y in their 1ife courses. Changing times
w111 br1ng more se]f-responsib111ty and more self-help. Maur1ce ‘Gibbons (1984)
noted that ", . .institutional care and support services are d1m1n1sh1ng, and people
can expect 'to take more responsib111ty for themse]ves throughout their 1ifetimes.

Self-help is rep1acing institutional he]p (p. 593) " The management of change and

an

transition must become a part of the° learning 1ife of the individual. This model

for educating for transition is a beginning/

Problem Solving Mdde]

In addition to a model for teaching about transitions, one is also needed for
problem solv1ng. For students to hold Jobs, be retrained, and in genehal to adapt

to a constantly accelerating rate of-change in the1r\11ves they will need strateg1es

for how to attack and solve prob]ems. Possession of at least one genera] model

for solving problems is one essential strategy. There are many. different models, but

the one we have developed is given below. ~

100
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% 1f there were some particular additional 1nformat1on, cou]d the. prob‘em

-91-

Model for Prob]em Solving

’ P
.7 . ¥

. UNDERSTAND.THE PROBLEM

. 3
° What are the essential data?

Q

Is there enough 1nformation to solve the problem?

Q

Would 'a figure or sketch help? Maybe introduce symbols or other variables.

e
a

Separate the problem into manageable parts, if needed. Write down each part.
° Can the preb1em’be restated in a different way to help understand it?
BRAINSTORM FOR-POSSIBLE SOLUTION STRATEGIES

° Generate'a lot of ideas. Don't judge them, just write them down,

9 Has a prob]em like it been solved before? A N

° Would work1ng a related prob]em be useful?-

be solved? Where could the information be obta1ned?
CHOOSE A TENTATIVE SOLUTION STRATEGY

° Remember, the strategy may not work and the process may have to™be started nve

° For "peop]e“ probléms, consequences assoc1ated with carrying out tentative.
® stgateg1es must be carefully we1ghed | |
° Also, if peop]e are working out an interpersonal problem, then ‘the tentative

strategy will 11ke1y be a compromise. No one is likely to get everything

they want.

CARRY OUT THE TENTATIVE SOLUT'ON STRATEGY

° Check each.step as the p]an is carried out Check that each etep is OK
Is each step correct or&va11d7 | .

° Are there p]aces for errors, m1stakes. or faulty reason1ng? Where are-
they? ' . - :

° Would it be useful to have someone else go oiek your steps?

° For implementing solutions to "people" problems, decide "Who does What, When.'

Maybe write it duwn. ‘
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V. LEARN

% Check the result if possible. Is the judgemcnt.sound? Does it hate a
reasonable ‘chance" of solving the problem?

What are“the implications or éonsequences of the solution?
Could the problem be worked another way? Perhaps look at other
people's solutions and hear what they have to 'say.

If appropriate, avaluate the effectiveness of the.so1ution.
Have enough problems 1ike this one been warked to beg1n to generalize .
to a;$1an for solving.similar prob]ems7

A
Does this solved problem open.up new re]at1onsh1ps that hadn't been

A

thought of before’ Think about 1t‘ ' - °

At the beginning, we have our students fo]]ow the Five $tep Model, step

[}

by ste,. Later on they are encouraged to freely use their own creatiyity and
. 1ntu1t1on td solve problems since no single mode] 1s d*rect]y a;p11cab1e to-
all prob]ems .
Commerc1a1 programs for teach1ng problem 501V1ng exist. The June 1983
- issues of the _ggga__11sted more than 30 programs, video-taped presentations,
computer- a551sted 1nstruct1on, instructiona’ proorams for teachers and -
 materials for student use., Other excellent sourd&e are |
° The Edward de Bono School of Thinking, P. 0. Box 711, Larchmont, NY
10538 - . S - Cy
° Institute for the Advancement of Phi]osopny~for Chjldren, Mohtc]éi:

State Co]]ege, Upper Montclair, NJ . 07043 | | s

° Problem So]Ving and Comprehension by Arthur Whimbey and Jack Lochhead;

The Franklin Inst1tute Press, Ph11adelph1a 1979.

2

' ° More Life Skills by Joan Hedrn, Advanced Deve]opment Division,

Enployment and Imm1grat1on Ottawa, Canada K1A 0J9, 1982

>,
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9 Pkob]em Solving in School Mathematiés. 1980 Yearbook, National Council

of Teachers of Mathemat1cs, Reston, .Virginia,

Instrumental Enrichment, by Reuven Feurstcin, University Park Press,

Baltimore, MD., 1980.

¢

° The New MCAT Student Manual ()uantitativé Skills) from the Association

of American Medical Colleges, Washington, D.C., 1984

. Medical Co]leqe Admission Test (Quantitative Skills) by Morris Bramson
‘and Lawrence. Solomon, Arco Puo]ish1ng. Inc., NY4%9982

° A Complete Preparation for the New MCAT, Vol. II (Quantitative Skills)

by Beryl Brain, Urew Love, and Philip Keklehe}, Health Professional -
Education Service, Inc., Bethesd~. Maryland, 1381,

Problem solving is a difficult subject to teach. But there are some

~essential guidelines: (1) students must.be given substantive problems to

solve and actively pﬁrsue their so1utions. People learn by do1ng and their

ﬁdoing" must have substance. There is.no merit in teachers be1ng superb at

~ teaching trivia. (2) Students are to be armed with mode]s and strateq1es for

solving problems. Breaking problems into simple parts .making sketches,
reading carefully, etc. are all necessary strategies for good probtem so]vfnq.
(3) Knowledge in specific*;ontent areas is neceésaky for'sdlving problems in

that area. One can't solve many problems in mathematics if one doesn't know

much math. The best prob]em solvers have a very broad base of specific and

ogeneral knowledge. (4) Some problems are more appropriately §o1ved in a group

setting and others in an{individual setting. The group setting needs to be

us :d more so students can better learn the give and take of cooperation that

is now so vital to business ans industry. (5) Students need to become more

- self-reflective of ﬁhemselves as prbb]em solvers. "What kinds .of problems do

I have difficulty with?" "What are my strengths, weaknesses?"' "Where do I |
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need to improve?" "What can 1 learn from that m1stakez "How do I learn y id-
best--hearing, seeing, touching, 1mag1n1ng?“ "Where do I go for he]p’" |
; Students can always. become bettar prob]em solvers, and educators can a]wayc -
improve materials and instruction for helping it happen. -
f ) /
3 /‘/
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~Executive Summary

More than a,decade ago Alfred Toffler (1970) predicted that most people
would be i11 p.epared to cope with the changes that would occur in their Tife .
times. Today, few people would d1§;gree with ToffTer s predictions. Rapid -
technological advances have not only transformed present worklife, they have
‘draﬁtipa1]y altered the %uture, especially the future of work.-

Now workers are continually confronted with change. Self help is repac-
ing corporate or instﬁtutiona] he]p. Traditional views of labor and manage-
ment are rapidly changing as the economy moves from an.industr1a1 to an infor-
mational base. The compos1t1on of the work fo;ce is. chang1ng New equipment
and techniques are mak1ng Jobs ubsolete. More workers are exper1enc1ng the
reality of changing Jjobs or entering ketra1n1ng°programs.‘ The'prospeg; of
multiple job changes during an occupational Tlife sbaﬁ is becoming certain.
Iomorrow's workers will be-confronted with even more changes.

One product of %this teachnological explosioi nas been tne reemphasié’on
" the human dimensied of the work place. Human resources are 1ncréasing1y rec-
ognizedﬁas the least understood and most under Qti]ized element in the work
place. Some experts-have suggested that the futufe of the marketplace de-
pends on the ability of business and industry to maximize the personal power of
the members of the work force. An increase in personal power is dependent on |
"1nd1vidua1s' abilities to Hearn new ways to adapt:with impending change. Voc-
ational educaﬁion has"always been influenced by technological innovations that
influence the requirements of occupations and work environments. f&pica]]y a
central feature of vocational educatidn programs is specialized job skill train-
ing which assumes that vocational training program§ are most effective when they
emphasize highly specialized skills which are tied to specific needs of emp]oyers,‘

particular pieces of\equipment, or production processes. Programs°of this type

| have enjoyed a 1ong and strong tradition among vocational educators. and in the
111 g
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past have often been very successful,

Praparing students to work and live in a technological worid creates new .
respons1b111t1es for vocationa] educators. [n addition to satisfying their
traditional functions, vocat1nnn1 educators have to consider two important and f
related tasks. .ne first task involves the identification of a body of knowledge

{and skills that will a11ow;ﬁnd1viduals the option of starting at entry level in
available occupations or of undertaking more s"epiﬁic education and training.
The second task concerns the integration of that body of knowledge and,skills
into a curriculum which may ﬂi&§mp1emented in the schools. This exﬁnppo]ation '
paper is a response to both of these tasks. l
The purpose of this paper is to present a model of a pretechnica] curric=-

f’ o]

ulum which has as its focus the se]f-empowerment of the 1nd1v1dua1 and to de-

scr1be how this. curriculum cou]d be 1mp1emented in the schools. "Self empowerment”
refers to an individual's ab111ty to understand and to deal effeetively with
career and life options and events as they occur. Peop]e s ability to under-
stand and deal with available bptions'and actual eVénts is‘related to their
mastery of three categories of interrelated ékilfs and knowledge which represent
the core of our proposed prerchn%ca] curricuium. The three categories are:

Generalizable Skills, Transition Skills, and Problem Solving Skills.




, . | L | ]
‘Need for a Pretechnical Curriculu ‘ - 7
Introduction: A Modei’for Self-Empowerment ,
Basic ski]ie are'a'heflection of Amehgcans' work activities and values.

; For a 1ohg time, it has been helative]y'easy to revise basic-skills as

technoloygy and society changed.. But now changes are occurring so rapidly

that pred1ct1ng 1ifelong basic skill needs has become very difficult. In fact

change itself has become the only pred1ctab1e certa1nty of the future. ’

Already, the ab111ty to deal with change is eritical for many Amer1cans. They

are now confront1ng changes in their jobs, changes in their schooling, changes

in their persona1‘11ves, end‘changes in the woqld around them. Contemporary =

education must provide opportunities for-students to learn to adapt with these
' changes, and the skills to do so must be consigered basic skills. This‘paper
describes a model for preparing student§ to adapt and cope with change.

Change h;s aiways been centra]‘to American 1ife. More than a century

ago, de Tocquevi]]e remarked that "the Americen has no time to tie himself to
anything, he grows accustomed only to change ard he ends by'regarding it as a
hatura] state of mah" (Pierson,,1938). This social commentary about

nineteenth century America seems remarkably apt as our nation approaches the

‘21st century. Contempordry theorists (Schlossberg, 1984, 1981; Moos & Tsu,

-

19793 Schneider, 1984; Levinson, 1978; Bridges, 1980; Gould, 1978) have noted '

that American adults are ericountering an increasing number of changes during

their lifespans which calls for new patterns of behavior or for revisions in

their perceptions of self and environment. -

Lven thougn our predecessors always accepted and adapted to change,
they usually had relatively stable lifestyles. Contemporary Americans,
however, are living in the midst of a technological revolution for which the

rate of change is accelerating. They will have to be even more flexible, more
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» |
versatile, and more adaptable in planning and actualizing thefr_resgective ‘

qareers and lives (Pratzner, 1978; Naisttt, 1982). They will have to 1éarn_
how to Tearn throughout the rest of their lives. Ample support for'this

assertion is available.

From Action for Excellence (1983): ,"We don't believe a high school

graduate in 1985 wi11 retire 35 years from now from the samé Job for

~ which hé was hired--during that period he will need to be trained

L

and retrained many times."

A Nation at Risk (1983) stated that, "In\our view, forﬁai schooling -
in yocuth is the essential formulation for\Tearning throughout one's
life. But without Tife-long learning one's skills will. become

.®

rap1d1y dated."° ' : -

The Paideia Propes:il (1982) asserts that, "Learn1ng never reaches a
terminal point. As long as one,remains_o11ve and healthy, learning

19

“can go on and should."

¢ Educationai'systems will be called upon to play a central role in
educating students wﬁo can adaptivoly respond to the changes that rhe future
holds. ﬁorents will expect schools to provide the skills and Strategies that
stheir children will need to survive and prosper with ever increasing social |
and technological change as they enter the world of work.. In the monograph

Adag;ion to Work (Ashley, 1980), from the National Center for Research in

Vocational Education, it was noted that an inability of many workers in *he '
. American labor force wag that of adapting to the changes. demands. and

responsibilities of work. Business and industry will look to the schools to

‘ produce workers who possess and manage skills which contribute to achievement

of employers' goals. Educatiom has no altornative but to respond to this

114
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emerging imbanative-be;ause society will surely hold public schools. account-

: ab]e'foh accomplishing this important task. o

. How shou]d the educatidna] community respond to these-c]ean,iuhgent,‘ |

and press1ng demands? A]ternat1ve solut1ons have been proposed from a var-
1ety ‘of sources (Ad]er 1982, Botk1n, D1manuescu & Stata, 1982, Boyér 1983,-
DeBevo1se 1982; Goudlad,  1982; Gisi & Forbes, 1982; Na1sb1tt 1982; Pratzner,
1978; Ravitch, 1983; Selz, 1980 T1mpane 1982) Based on a review of these
‘and other resources, our own research, interviews and workshops, the authors
have identified a mumprehensive mode] for pretechn1ca1 curr1cu1a for pre-

paring students to adapt with ;hange. The model has two bas1c assumpt1ons

ASSUMPTION; 'The nature of wurk in the future will be chanacterized '

by constan£ change, which means that most workers will be employed g

in several differentnjobs within on*across occupational clusters

during their 1ifesimes. AcceTemated shange represents a signifi- - -
f cant factor which-must beqconsidered byhindividua]s as they- pre-

pare for thein{initia] employment.

ASSUMPTION: Individuals' emp]oyabi]ify options in the future will
be shaped by the acquisition and ‘maintenance of: spec1f1c classes

of SkT]]a and know]edge. Three c]asses of such skills - and Know- -

u ledge have been identified:‘ Generalizable Ski]]s, Problem Solving

Skills, and Transition Skills.

The figure below displays three classes of skills and knowledge within
which instuhctiona] strategies and pretechnical curricula decisions may be

developed.




SKILLS POR ADAPTING WITH CHANGE

DEFINITION: Generalizable Skills and'kﬁowIedge (hereafterﬂfeféredito as

Generalizable Skills) activer'used in workfperformance wnich. are trans- .

ferable across jobs.and, occupat1ons and. wh1ch are instrumental to success“ .

on tha Job\\ho in the cIassroom Examples include mathematical, reason- l: .f\\\
ing, communicat1on (wr1tten and oral), Interpersonal, techqo]og1cq1, and  «

attitudinal skills.

| DEFINITION: Traqsition Sk111§ and inowIEdge ihereafterzreféredvto as ‘
Transition SkiIIs).a;e used tdtmanage life transitions, eépecia]{y occupa~ ¢
tionally related ones. They include managinq changes jn the envirdnment,“
in relationships, and in oneself; managing‘stregs, Ioss,'and grief; dnd 3

making decisions. » ' | RPEY
¢ | BES‘ WI"I bt w*‘:&\'%
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lDEFINITION Problem So]vinb Skills and knowledge (hereafter refered

to as Prob]em So1v1ng §k111s) are'emp1oyed in the resq]utidn of prdblem-
atic s1tuat1ons 1nc1ud1ng interpersonal problems (group and 1nd1v1dua1),
1nformat1on and task-re]ated prob]ems, and problems re]ated to peop]e S

behavior in cooperativa groups.

Two classes of ski]]s from the midel are discussed in this'report, Transitional
Skills and Prob]em So1v1ng Skills. Genera]izab]e.5k111s have been descrihed in de- -

tail in severa] current sources, one of which is Greenan's Identification of General-

jzable Skills 1g,Secondary Vocational Programs (1983). Genera1izabfe Skills,

including the 3 R'S of read1ng, wr1t1ng, and ar1thmet1c, are crucial for adapt1ng '
with change, but they are no longer a sufficient educat1on for the workers of °
tomdrrow - We have extended essentia] sk111s to inelude Transition Skills and
Prob]em So1v1ng SL111s These skills will help provide tomorrow S worker the
opportunity for 11fe-1ong emp]oyab111ty and well-being. ,

A transition has been described as an event or .nonevent resulting ina %
change in re]at1onsh1ps, rout1nes assumpt1ons, or ro]es within the sett1ng of‘
_ self, work, fam11y, schoo], health, or finances (Sch]ossberg, 1984) Ado]escents,‘
‘face many transittonsa becoming'educated, chdosing'a career, finding first jobs,

seeking individual identity. Passage from youth to young adu]thood often invo]ves o

decisions to marry, to drop out of school, td'1eave parents, and to-have children.
Throughout their 11fe spans, change and transition will cont1nue -- changes in
'va1ues, ourposes, and c1rcumstances. As adults, some will 1ose or change jobs,
A \exper1ence retraining, become successfu], encounter illness, divorce or be divorced
devetqp and change emot1ona1 and spiritual perspectives, and adJust to retirement
and the cha]]enges of old age. Each of these events will signal a “transition in
their 11ves, some inevitable.and predictable, many not. Forecasts for the future
AN

“
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s1gnal the cehta1nty of a far greater number of these life transitions for them
than their predecessors ever dreamed of encountering. The educat1ona1 sy.aem
must help prepare students to'cope wjth these rea]itjes by ut111zjng eduoat1on '
as an»instromenf of change~through which they may have the resources and"options

with which to build and survive the future. ; -

3\ Problem solving is receiving more national attention now than ever before.
K \

Dan1els and Karmos (1983) found that except for the three R's, problem so1v1ng

wasi11sted most frequently in the 1iterature and by employers as an essential’

skill for dea11ng w1th the future M1chae1 T1mpane in his report of corporations

and pub11c educat1on anphas1zed the need for teaching young peop]e prob]em so1V1ng

skills so they will be ready for'funther education and training (Timpane, 1982).
“Not enough problem solving is occurring in-classrooms. In the April 1983

Kappan, John Goodlad remarked that "feacher.ta]k" was by far the dominant class;

'_room acoivity. "Teachers rarely encouraged student-to-student dialogue oréoro’

vided opportunities for student” to work col]aborapive]y in small:groups or to

plan, set goals, determine alternative ways of achieving these goals, and the ]ike,"

The emphasis was on recall not on prob]em'solving orﬂinquin}" (p.552). Goodlad
went on to say that each of the 50 states believes in pnoblem solving 1n§trucfion
‘but very few are do1ng much with it.

Insufficient preparat1on in problem so]v1ng will have ser1ous implications
for wany students. Roy Forbes, director of.the assessment and‘e4a1uatnon
division for the Education Conmission of the’States, pnedicted that by ]990
between 900,000 and*2 million hioh.school graduates will not possess the problem
solyﬁng skills required for empioyment in a highly technological society
(wh1moey &‘Lochhead, 1984)§ For students to ho1d jobs, be retrained, and dn&
gehera],to adapt to a constantiy accelerating rate of change in their lives, they

will need sﬁrategies for how to attack and solve problems.

R o118
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The model 1ntrodqced above represents an_extrapolatfon'of availabie~kiow= |
‘Tedge and opinion coneerning the future of work and the skills that individuals
OW111 need if they are to find work in the future. The purpose of the remainder
- of this paper is to exp]vcate teh model and to demonstrate its usefuTness. Th1s
purpose will be achieved by:

summariZingAp?edictidns-aboutdphe-fugure of work and the requisite |
needs of employees, and jdentify{ng the 1mp11cetions of those | : P”_

pred1ct1ons. /,/' ' ‘

e

prov1d1ng criteria for bu11d1ng a pretechn1ca1 curr1cu1um which

| w111 be responsive to both the needs of empioyers and employees. -

describing how the pretechnical curriculum may be implemented into

the schoqgls.

k]
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Future of Work: Emp]oyer and Employee Needs

Emp]oyers and employees have a]ways had interrelated concerns about work.

For employers future concerns will revolve around:the need to sustain state-

' of-the-art product1on and serv1ce capabilities in order to rema1n competitive
within the market. For emp]oyees, future ‘concerns wi]] center on the need to
find meanﬁngfu] and sat1sfy1ng emp]oyment and to adapt W1th changes that occur
w1th1n or re]ated to the ‘work sett1ng. Based on our review of the 11terature, ﬂ;
however, a varietyvof d1fferent factors are. pred1cted to- disrupt the balance
that exists between the concerns of emp]oyers and employees. Exampleslinc1ude

" the impact of technolog- :al change on the struEture of the 1abor market, the
increase in the transitory nature{of'worn, and the emergence o%-participatory 7
work environments in business'and industry, As it Qi]lvbe demonstrated, each c

of these faetors hasrinoortant implications for the formulation of a pretech-

¢

nical curriculum. : .

Structure of the Labor Market

lUne estimate of”the"nEt”?ﬁant;B?*teéﬁno1ogica1 chanaes has*teen‘broVTdéd"”“
by the AFL-CIO committee on the Evolution of Work (A983) This committee's re-
port based on reports from a variety of experts from business, 1ndustry, and
public and private research institutions pred1cted the formation of a two-tier
wortfforce. o ) S
As computers and robots take over‘more and more functions in the
factory and the office, a two tier work force is deve]op1ng In some
cases jobs are being ;pgraded In many other cases; jobs. are being
ldowngraded At the top will be a few execut1ves, scientists and

engineers, profess1ona1s and managers, perform1ng high- 1eve1, creative,

high-paid full time "jobs 1n a good work environment... At the bottom

12
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will be Tow pa1d workers perform1ng re]at1ve1y s1mp1e, 1ow-sk111 du]],
routine, h1gh turnover JObS in a poor work environment. These jnbs
will often be a part of t1Mh and usua]]y 1ack1ng job secur%ﬁy and opportun- |

‘ities for career advancement, (R'B)

The AFL-CIO report continued by repo:ting two additional characteristics of
the1r Jabor market projectionss | | |
' Between ‘these two major t1ers will be fewer and fewer permanent
welle pa1d full- time, skilled, semi- skilled, and craft production and .
ma1ntenance JObS )h1ch in the past have offered hope and opportunity

5 and upward moo111ty to workers... (p.4)

PRI
N

Below the two-t1er work force is a labor surpTu! underclass, the
.- workers who don t have JObS apd don't have job prospects. There is some
movement in and out of th1s Tabor surplus underc]ass, but upward move-
ment is essent1a11y Timited to the bottom lTevel of the two-t1er work

N force (p.9) ' .

L)
i

Paul C. Craig (1984) of the Ohio State Un1versity stated that the work force |

of the future will require researchers and scientists and "a few highly skilled

technical engineers and mechanical machine maintenance peop1e...-But the mdss of
. . . . . o Y ) -
people will not have advanced technical skills" (p.7)..

Implicit within these predictions about the strurture of the future abor
market are assumpt1ons(apout the types of occupations that will be available to
the maJor1ty of individuals. The predmn1nant assumpt1on is that there will be

1ncreas1ng numbers of workers who will be limited to 1ow-ski11ed, routine, high

turnover JObS. Henry Levin (.984) of Stanford Unversity pred1cted that in the

o

future the vast majority of jobs €111 be low level service occupaticns such as

waiters, sales clerks, kitchen helpers, fast-fodd. workers and cashiers" (p.4). 0

_ . w
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' Rumberger (1984) contends that techno]og1ca1 1nnovat1ons will have a negative.
net impact on the structure of the future 1abQ\\market Accord1ng to him it w111
nut on]y reduce the total number ofaﬁobs, it will also reduce the skill require=
ments of most jobs. Moreover, others’ pred1ct~thatlthe reduction of Jobs and ¢of .
sk:11 requ1rementde111 be pervas1ve. It wi]lfa?%EEt"ndt"onTy 552¢tfic occupations
such. as secretd?1es, bcokkeepers, para]ega] workers and repair.people (Levin, 1984),
but ent1re industries and occupatiens as well (Faddis, et.al., 1982).

In'most 1nstan¢es 'the redirection of jobs.or skills requirements will
1nvo1ve the d1s1ocat1on of workers "and the 1ncorporat1on of machines as

techn1ca1 equ1pment The net result of this trend is that workers w111 be

limited in both the number and variety- of ava11ab1e occupations. Some workers . -

hy

will be able to obtain high tech pos1t1ons (appggx1mate1y 3 percent) but the
remainder will be. 11m1ted to occupations that1-t11 requ1re only a high school
education (Lev1n, 1984) Most of these jobs will 1ack security or opportunities

B _ _ ? k
for career advancement. In either‘siéuation,workers will be confronted with the

" prospect of change; change that will affect not only their work, but a]mostqevery

b e e O+ Pl

other aspect of their lives. e T S ‘ -

These projections about the structure of the future labor market have\important
implications for the formu]at1on of a pretechn1ca1 curr1cu1um If it is desighed to
provide verxon e with the cap;§311ty to live suctessfully 1n a technological soc1ety,
then it must prepare people to adapt with change. Schools need to prepare students

to adapt with change. The importance and adaptability for high school graduates was

. emphasized in a recent report from the National Academy of Sciences entitled Pigh ‘

School and ngngjng Workplace: The Employers View (1984).:.A panel of economists,
educators and employers, "graduates of Anterican high .-schools need to be adaptable
to changes in the,workp1ac% more than they need any particular job skill.... This

adaptability is by far the most important characteristic of the young person enter-
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ing the workplace." (pp.xi-xii). A growing number of people believe that adapt-

ability is most likely to be achieved when students receive a solid basic education

: ‘és oppused to one that has a narrow vocational focus (Levin, 1984; Rumberger, 1984;

Levin & RUmberger, 1983; Lemons, 1984). ‘ocational education can muke significant

contributions to- the goai of adéptabi]ity.

' Transitory Nature of Work

Work is becoming increasingly transitory in nature. It can no longer °

.be viewed as a static COnceptl According to Levin (1984) there are two reasons

for th1s fact. First, we are enter1ng a per1od of rapid technological change

in which both entry-]eve] and h1gh-sk111 pos1t1ons are being transformed oftqn in
unpred1ctab1e ways. Second, no one can accurate]y predict wh1ch jobs w111 be avail-
able to any particuiar person over a career of four to five decades, nor can it be
predicted which particular jobs or comb1natjon of jobs an individual will actually
obtain among those that are-available. : |

d The certamty of' technological change and the unpred1ctab111ty of 1ts outcomes
coupled w1th the inaccuracy of job forcasting guarentees that most workers will
change jobs several times during their 1ives. Change may be forcgg\(e.g. joos
may be eliminated), or thQ/ may be selected (e.g. a new and gifferent position
may. be arcepted) In either 1nstence, workers will be expected to mak2 the neces-
sary transitions both in their work and 1n their day-to -day 1iving and the trans-

itions w111 often 1pvo1ve being retra1ned to do a different job.

The 1mportance of the potential for successful retraining as a necessary

characteristic of future workers has been endorsed by industry.  As Peter J.

gl]iT?ﬁZ_Ph?VYj9§IP”?§j9?nP and General Manager of Lucas Industries, a
multinational conglomerate, put it:
Todays industrial workers must never cease learning and'nrowingQ-

ﬂRegardless of .what, individuals have accomplished or ‘2awn~d Jp to a point

123 o «
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in time, in five years their skills will be obsolete and they will have

to be retrained . . .industrialists have to deal with their end products

for forty-eight years; every five years we have to teach them a new skill.
Furthermore,\many of these people never really 1earned how to study ef-

fectively so that we can rétrain them easily. (E11iman, 1983, .p.4)

It appears that workers' best counter to the. prospect of "dislocation -
due to technological innovation" is to exercise a pgimary human character1st1c,
the capacity to learn. The ability to apply previous 1earn1ng to the process‘
of reoraining’will the landmark characteristic of future'workeri. Those who . -
possess the ability to 1eern egain and again and again will be better prepered to
meet the retraining demands of their‘emp]oyers. For them technological innova-

tions will not seem so.ominous. Theodore Schultz, the Nohel Prize winning econo-

’
I

—

mist put the issue as follows:
Mankinds future is not preordained by space, energy,'or crop= T T
land. It w111 be determined by the intelligent evolution of humanity...
futurebworkers will need to be genera1ists, f]exib]é enouoh to change

course and train for new careers with a minimum of disruption. (p. )

Given‘the transitory’charecter of work, it appearsfthat workers may enhance
their employment opportunities if they have learned ﬁo11earn (Toffler, 1970);
that is, if they have prepared themselves to be retra1nab1e. Yet, as Ash]ey,
Zahniser and Connell (1984) have noted, many workers eSpeC1a11y dislocated

MPI‘:
o

workers, 1ack th1s essent1a1 sk111 ‘ ~

The dislocated workers who are,current1y suffering from the results
of rapid industrial declines characteristicé]]y are unionized workers with

senority. in hlue-collar jobs, who earned high wages in manufacturing

124
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- accompany the loss of their pos1t1ons Their inahility to resolve these work

..related. prob]ems frequent1y results in increased 1nc1denc=s of depression gr ef
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industries. Among the ??s1ocated femalas "and ninorities often are

the more d1sadvantaged and cuffer greacer economic, hardsh1ps following
the Toss of their jobs. In general, many dislocated workers, partic-
ularly the older workers, are lacking in their educational backgrounds .
and do not have skilis that are in demand in other occupations. (Ashley,

.et.a1. p.iX)

For ‘workers who have not 1earned to learn, who- have not preparec themselves to
oe retra1ned Job dislocation represents only half of their trauma. The other
half is re1ocat1on. For many dislocated workers the process of relocat1on : o
is neither easy nor\%u;aassfu1 There are many factors that contribute to this

lack of success, including the1r lack of adequate educational background of sk111s

that are in demand in other occupat1ons Dislocated workers are often ill-

prepared to deal with the social, psycho1og1ca1 and phys1cal problems that

¢

O e

alienation, *substance abuse, marital difficulties, heart d1sease, and other stress=- .
related illnesses, including increased incidences of depress1on, grief, a]ienat1on,

ubstance abuse, marital diffulties, heart d1sease, and other stress related 111ness,

such as increased rates_of suicide (Ashley, et.al., 1984). Their 1ack of job f1ex-
ibility is paralleled by a lack of flexibility in other areas of their lives.' Among
their many other needs’ that must be met if they are to be relocated most dislocated ';m
workers will need to be retrained 1f they are to reenter the work force in -new
positions'(Ashley, et.al., 1684; Lemons, 1984), |
The.plight of the dislocated worker has several important implcations for
the articu1ation of a pretechnical ‘curriculum. First, as Ash1ey,'et al. (1984)
have noted, "future economic cnnditions and techno]ogical changes are likely

to increase the numbers of adult workers who will face the problem of JOb
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dislocation or skill obsolescence throughOut their work lives." (p. xi) Second,

the prospect of becoming a dislocated worker places spec1a1 emphas1s on the skills
and knowledge that will enable 1nd1v1dua1s to learn, i.e. be retrained. Th1rd,

the skills and knowledge that individuals need to adapt ‘with the trans1tory character
of work will include those that relate to the social, psychological and physical
,"prob]ems that are associated with loss of position, F1na11y, as noted by Rumberger
(1984), job d1sp1acement will occur at all levels of the economy, not just at the
bottom. Thus, future workers need to posscss the skill and knowledge that will

| enable them to partjcipate fully and effectively in a trans1tory work force.

t
’ a
.

Participatory Work Environments \

The emergence of participatory work environmznis which are characterized by

the collaborative efforts of 1abor and’ management the 1mportance of personal in=-

volvement in the productior process, and the full express1on of one's human1ty

throughlone s work represents one of the “important products of the revolution of

-an anomaly of this particular technologi:al age, it represents an altogether human,
reactjon to an environment marked by rapid~drast1c change (Hedist, 1974, as noted t
by Wirth, 1984). The central theme of this trénd; which is the importance of
people, has been acknow]edéed by'economic and.1abor theorists (Wirth, J977§'Schu1t;?
; éy]]enhammer, 1977) and by industrialists (El1liman, 1983; Freiz, 1983). The
thrust of the tneme as stated by Gy]]enhamﬁer (1977)yis as follows:

People don't want to be subsérvient to machines and systems. They
react to inhuman working conditions in bery human ways: by job-hopping,
obsenteeism, apathetic attitudes, antagonism. The younger the worker ‘is, T
the 'stronger his or her reactions are likely to be. People entering the |

work force today have received more education than ever before . history,
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We have educated them to regard themselves as mature adults, caﬁéb]e
of making their own choices.’ Then we offer them virtually no choice
in our 6verorgan'zed industrial units. For eight hours a day they

are regarded as children, ciphers, or potential problems and‘managed
and.controlled-accord1ng1y. (p.4)

Ong alternative to a machine or system centered industry is one that is

e

persan centered. A ‘person-centered industry has different economic and

.1ndustr1a1 assumptions. From an economic perpect1ve, it assumes "a new B , {
economics which starts from a comm1ttment to make the fu11est pract1cab1e
use of whatever talents are inside people instead of starting from a conside%z
ation of the most prof1tab1e use or misuse of the elements inside the thin
and fragile crust of the planet (N1rth 1977 p. ). From an industrial
perspect1ve, it assumes a comm1tment to obta1n1ng the key elements that
workers and managers need if they are to create "good work" for themselves o
(Wirth, 1981). Examples include: |

Adequate.élbow room. Enough room to feel autonomous, but not so

much room as to seem disconnected from the overall task.

Chances of learning on thé job on a continuous basis.

An optimal Tevé1 of variety:

Conditions that promote help and respect among co-workers. .

A sense of oﬁe's own work meaningfully contributing to the welfare

of gociety

k]

A desirable future. .
~The-collective- goa]s of a person-centered work p1ace have been translated i
to the American work place through Qua11ty of Work Life (QWL) deve1opments
(Pratzner, 1984). According to Pratzner (1984):
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QWL developments embody a philosophy, a set of values and models,
and a multitude of practices and techniques for understanding,
eip]aining, and affecting how work is organized and carried out.
QWL developments and participdtive management_are democratizingl
the work place and’ 1nvo1v1ng emp]oyees in more decisions that |
' effect their work through the use of qua]ity c1rc1es, prob]em-_
solving task forces, 1abor management, cbmm1ttees, group 1ncent1ve
plans, job redesign, and a var1ety of other'approaches and tech-
.niques.'(p.3). | | Ig
. Quality of Work Life programs create‘two broad areas o% job skill demands.
for employees: group problem solving and the organiaapion and management of
production (Pratzner & Russe]], 1983). Group prob]em solving incorporates
a number of other spec1f1c skills, including interpersonal skills, group
_process skills, dec1s1on making, ccommunication and reason1ng 0rgan1zation

and management of praduction also 1nc1udes a collection of specific ski]]s

Examples 1nc1ude business economice, management, statistical qua11ty control,

and 1ntroduct1on to QWL.

Consddered collectively, these several skills represent the foendation |
of socio-technical literacy (Pratzner, 1984), According to Pratzner: ’

socio-technical literacy emphasizes a balanced concern for the social,
human aspects of work, as well as the technological aspects, and an

¥ appreciation of their interaétiens. It includes development of (1)
group;prob1em solving skills (eg. 1nterpersdna1 and group precess skills,
problem solving and decision making, planning, and communication),_and .

“(2) 'skills in the organization and management of production (eg: skills =~
in business econom1cs, business operation, and statistica] quality con=- v.f

trol). It also includes (3) an understand1ng of the ph11osoph1ca1 under—




-17-

[ '
L
(%

pinnings and consequences of the shift from a mechnaistic, techno-’
logic¢al, scientifié management perspective of work to a high envo]vef

" ment, participative ménagement perspedtiye. (p.56).

) Quality of Nork Life programs are changing the characteristfcs of work by -
1nf1uenc1ng the ways 1n wh1ch workers relate to one another and relate to .

agement and to th product1on process itself. Programs of this type require

- employees with’sufficients;ﬁJo-tecHnjcal literacy to make such efforts effective,
- Socjo-teéhnica1 11téraey transcends the performance of a single specific job,
or the operation of a barticu]ar'piece of equipmeht, 6r a certain part of the
prodUction-proceés. 'Its focus is more broad and includes the human and

ness aspects of produétion, as Qel] as the technologica1.aspécts.- The ¢ 1ce
of socio-techniéé1 1iteracy_{s contained in the following deécription ur |

ideal worker: . ' . R - y

. . .
k] . . i »

I am looking for individuals who can read and write...My ideal workep

_would also have common sense, understand my industry, be willing
to a;cépt that he or she will nqt reach the tép {n'a year; and
~realize that he or she will have to work hard for the rest of
his or her 11fe...wholwi1}.accept me as an'a11y_and-not-as‘an
enemy. I want thfs,person"to'havé been taught some of the basic
social graces. (El1iman, 1983, p. 10) ;o
The emergence of QWL programs also ‘has important 1mp11cat1ons for the
‘ fo}mulation of a pretechnical curricula. Assuming that QNL programs‘w111

ramain an important dimension of high involvement industries, the demand

~for socio-technical literate workers will increase.

&
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-~ Summary

Three factors which are predicted to influence the future of work
. were discussed. Tney were tne inpact of techno]ogica] chanqe on the

structure of the labor market, the 1ncrease in the transitory nature of work,
and the emergence of participatory work env1ronments. Each of these factors

has important implications for the deve]opment of a pretechn1ca1 curricu]um.“
A Summary of the specifis conclusions of this section and the 1mp11cat1ons "

- of those conclusions for the formulation of a pretechnical ‘curricula are

listed beJow.

Conclusions

Technological innovations will create
* new_ jobs in high-tech occupations;
there,wi11'a1so be an increase in the

number othow;ski11ed'jobsg

“©

occupationsysevera] times dur1ngftheir
. lifetimes, which will.require them to

 be periodically retrained.

For most workers, occupational changes

- will involvé differing types of psych-

"ol'ougi'caﬁ oroblems which may limit their

'foture employment opportunities.

- QUL programs are  =ing new skill de-

mands on workers, including group prob-

lem solving and the organization and

‘able to- address the needs of both
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Imp]ications S S

" A pretechnical curricu1um must be

¢

types of workers.

- A pretechn1ca1 curricu]um needs 6

O e L L a——

emphasize the sk111s and know]edge

that will a11ow workers to benef1t ‘

from retra1n1ng programs.

A pretechnical ourricu1um muSt.min-

imally prepare future' workers to
‘\

understand and cope with the psych-

th

ological problems asceciated w12

occupationa1'rhanges.

- A pretechnica] curr1cu1um must pre-

pare students to part1c1pate success-

fully in the work p1ace, ‘thus it




management of production. They .are also
helping to change the basic character of

thé.work'place.

must be responsive to the new skill
demands thét'are experienced by

workers.




Criteria for Curricular Decisions

Utility and Personal Options

H1gh Tech 1nnovat1ons are expected to cause substantial changes 1n the

structure of the labor market as well as in the characteristics of work sett1ngsl

These changes have Ted us to challenge traditional apprﬁaches to vocational

curricula such as specialized Job-sk111 tra1n1ng programs and to set forth
new criteria for judging secondary vocat1ona1 educat1ana1 curricula. The
four criteria are: utilty, personal options, transferability,.and psychosocial .
value. ‘ | | | |

It 1s an important task for vocat1ona1 educators to identify a- body of
know]edge and skills that- 1nd1v1duals must possess to live adaptive]y and effec-
tively in a technolog1ca1 wor]d How does the content of a- pretechn1ca1 curric-
ula do th1s? It is our position chat a pretechnical curricula will. contribute
to adaptability of individuals to the degree that they recognize the utility
of the. curr1cu1a for their personal situations. The cr1ter1a of utility, then,
represents one basis for .dentify1ng the core skills and knowledge that w111 beﬁv
needed by individuals if they-are 'to live and work fully and effectively in a

technologi~al world.

Utility,\hgwever, will mean different things to different people. For some,
AN

. utility may repreSent the assurance of employment in an entry level pos1t1on in .

a particular bu51ness\or 1ndustry For others, ut111ty may mean rece1v1ng sk1]1s
and know]edge which are ‘prerequisites for post-secondary training in a specific
techno]og1ca1 f1e1d Sti]l\others may view utility as the skills and'knowledge

that will g1ve the assurance of career flexibility throughout their lifetime. A

'mpretechn1ca1 curr1cu1um must be respons1ve to each persona] def1n1t1on of utility.’

Personal option is a second criteria for 1dent1fy1ng the contents of a pretech-

nical curriculum. It is seen as the condition of'hav1ng an array af aptions from

P - . | ]’. 32\\
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which. to choose. Personal 0ptions in dne's work should give a wide domain A

of a]ternat1ves to choose from so that people can try to reflect their own

f'"1nterests, va1uest and strivings in the work they do. For one's job to re-

. flect one' se]f would be an immense benefit for peop]e ' .n | | "
Taken together, the cr1ter1a of utility and persona] opt1on represent

a practica] basis for indetifying the content of a pretechnica] curricula.} -

The essence of this process has been expressed by Levin (1984)

| ¥ We cannot predict- accurate]y which Jobs will be available to any
pert1cu1ar person-over a career of four to five decades, nor can we
‘predict wh1ch particular job or combination of "jobs an individual w111
~actually obtain among those that are available. Given these c1rcum-

stances, education must be provided that will allow individuals the

option to starting at entry 1eyej in the available occupations, and
of undertaking education .and training as needed in order to,move- into..

higher level occupations. (p.21 emphasis added)

Transferab111ty

[

Tranferability of educational outcomes to the work p1ace has drawnfthe atten-

tion to researchers who have attempted to identify those sk111s that are transfer-.
able from school to work (Greenan, 1983) and across work sett1ngs (Pratzner, 1978).
After investigating the relationship between occupational adaptability and tran-

ferabla skills Pratzner (1978) concluded tne following:

Schools cannot prepare students for all unknown future contingehcies.
But it does seem reasonable to expect them to help students develop d
their 1nd1vidua1 attributes, potentials, or capacities to 1evels,of_

prof1c1ency useful in a wide range of situations. By such development
4

they may be adaptable and better able <o perform successfully in chang-
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Having transferable'sk1]1$ will not guarantee successful adapt-
ability, but shculd facilitate it. -To the extent that individuals
perceive similarities among jobs and are ablg to transter their skills
and knowledge effecttvely, the time and costs asséciated with supple-

mental training or retraining should be reduced and reflect a savings
. ; ) g

<

to employers and individuals alike. (p. ).

b

A good deal of research has focused on the identification.of the skills and

.know1edge that are useable across a wide range of situations. One of the more

recent and carefully defined investigations was completed by”Greenan°(1983).

Greenan's reseanch~focused on the generalizab, .y of certain basic skills

~across, d1ffe5ent vocations. For Greenan, a‘sk111 3s*generalizab1e if it is

- basic to a part1cu]ar occupation or tra1n1ng program, 1f it is necessary for
success in a part1cu1ar occupation or comp]et1on of a particu]ar program, and
if it is app11cab1e across occupat1ona1 settings and c]usters._ Greenan de-

er]oped an. 1nstrument to measure the genera11zab111ty of spec1f1c skills ‘in '

= mtar A e ar ™ v
B R ~ R TPV

each of the fo]]ow1ng catagpries. Mathematics, Commun1cat1on, Interpersona]
Relations, and Reasoning. "The 1nstrument jas administered to teachers in five
vocational tra1n1ng areas (agr1cu1tura1 occupat1ons, business, market1ng, and
management occupat1ons health occupations; home econémic occupations; and
jndustrial otcupations). Based on the results of hjs study, Greenan (1983) '~

3

conc]ﬁded that-

o

"There is a core of mathemat1c commun1cat1on, 1nterpersona1 re]at1ons' ]
and reason1ng sk1lls which are basic to, necessary for success in, and
transferab]e across several.secondary vocational training program areas
and programs; most of these core skills are very important and highly"-

generalizable..." (p.57)
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The 1mportance of +rans?erab111ty has also been recognized by 1ndustr1a11sts,
€114iman (1983) stated that o |
"1 would much prefer that the schoo]s concentrate on teaching students A
“the basic transferab\e vocationa] sk1115 that they will need when I
teach them tne applied techno]ogy I,ut111ze. The basics é}e the :
skills thatdbusiness and industry can most capitalize on 1in years

to come.‘(p.4)ﬁ | /

The criterion of transferabi1itytis a necessary but not sufficient criterion

by which to assess. curr.culum content Utility can become too narrow a criteria. e

by wh1ch to evaluate curr1cu1a content. A curricula that has ut111ty may have\c
students 1earn1ng to use: spec1f1c tools, repa1r h1gh1y spec1a.1zed equ1pment,
“or gather_spec1f1c types of‘data. On the other hand, transferability in a

. curriculum impTies_that a student may learn to use tools ;hich are applicable
across many Jjobs or'job_clusters, reoair equipment which.is used in many areas,
and gather data in many wayswusing'microorocessors, comouters and<e1ectron1c
data processing./  Transferability. helps. students work, and 1earn, be more eas11y

retrained, and gain conf1dence that change is not an overwhe1m1ng threat but

mere]y a part of one's life. g

- Psychosocial_Value: LT

It is increasingly clear that job preparation for the -future will have to -
influence information and skills that are rflated to the psychosocial issues

of work and work loss (Baker, 1982). Seveq®l factors contribute to the emer- ",

!

gence of this need? the development of QWL programs (Pratzner & Russe]l 1983),
the incidence of worker d1s]ocation and ts subsequent psychological stresses .
(Ash]ey,,et al., 1984),'the prospect of multiple changes in job or occupation

“in a. 11fet1me (Lev1n, 1984), and the need for 1nd1v1duals to part1c1pate fu]l{\//
/ , N

135




0%
in a rapidly changing sogiety,(Rumperger, 1983). ‘Future workers will need %o
be prepared to cope-with_these and. other work related Factors.that involve . .

. & o Lo
psychosoc1a1 issues. . ' "

1

It may be presumptuous to assume that every worker will have a\d1ff1cu1t
: f1me dealing with psychosoc1a1 issués that w111 confront them. Nevertheless,
the cr1ter1a of utility, personal option, and transferab111ty point to the
necessity of systemat1ca11y including psychosoc1a1 content w1th1n a pretechnical
," curriculum. At a, m1ntmum the psychosocia] content must focus on the development :
of character (Si]berman, 1983) on individual problem solving, group decision «
making (Pratzner, 1984), and on managing trans1tions (Brammer & Abrego, 1981):
. According to S11benman (1983) "the acqu1s1t1on of ippropr1ate personal

skills and attitudes is just as important outcome of vocat1ona1 educat1on as is

‘the acqu151t1on of technical and bas1c 11teracy skills." (p. ),_ Frequently

™
mentioned persona] attributes are autonomy, courage, and cooperat1veness. For

Silberman (1983}, autonomy refers to the ab111ty to act as a mature, rat1ona1

inner- d1rected 1ndependent person and to be responsib]e for one's own actions.

“Autonomous people think before ‘they act, and requ1re minimal superV1S1on Tth

can_forego short-term,grat1f1cation in favor,of 1ong-term 1ast1ng,benef1ts.;.They -

ane also capable of self-directed learning. He defines courage as the ability
to overcome fears and to confront orob]ems directlyaédoing-what is necessary even |

- —=r if the actions are unpopuiar. Peop]e w1th courage have the ab111ty to ¢tope with

- problem situations or emergencies. Such pe0p1e do their dutj when long-term -
interests are-at stake even when the.short-termyconsequences may be aversive.
iThey are self-confident and not afraid to seek help from others when tney need

it. Finally, Silberman (1983) uses cooperativeness to describe workers who are’

_warm,, friendly, and,supportive{’ People who are prompt, dependable, loyal to the

oro 6{ and conform to group norms in their dress, manners, and pé?sbnal habits

1.36




tion of their interactions (Pratzner‘ 1984)

| Applying the Criteria to Programsl{ L

w28

are traits which enhance group membership. They'possess good interpersonal

o '

skills, good work habits, and positive attitudes. They accept supervision, and

their behavior is consistent with the orderly :conduct of business. They have

1

“good 1nterpersona1 relations and share a strong sense of community

Acqu1sit1on of the character1st1cs described within these three attr1butes

‘ represent a potential for personal deve]opment with1n a pretechn1ca1 curricu]um

Having the persona] qualities of being se]f—d1rected and responsible, se]f—con-

[

fndent and respon51ve, interrelated and participat1ve with others appears to

~ have great utility for present as well as “future workers. It is this utility -

that*magnifies the .importance of including psychosocial skills and knowledge
in a pretechnical curr1cu ( | |
f’ym\
The pers’ . qual1t1es that are important for workers to possess which were
identified by'511berman (1983) are not d1ss1m11ar from th: requ151té"QwL skills
identiiied by ”ratzner'& Russell (1983). As nOted earlier in this paper, QWL |

programs regresent an a]ternat1ve for organ1z1ng and performing work. They

require that workers possess new and different sets of skills and knowledge, in=-

- ¢luding 1nd1v1daa1 prob]em so1v1ng sk11ls and ~group problem solving skills, and

the skills to organize and manage product1on. These represent the foundation
of soc1o-techn1ca1 Jiteracy wh1ch emphdﬁ1zes a balanced concern for the social

and human aspects of work as well as the techno]og1ca1 aspects, and an apprecia-

K ‘A
Id

1‘

3

The Center for Occupational Besearch and Development (CORD) (1983) has de-
veloped a curricula that contains utiltiy and transferabi1ity through basic

skills and incorporates personal options through advanced courses. After dem-

. onstrating a suitable proffciency in the requisite skills, individuals complet-

{
i
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* ing the CORD curriculum begin a techn?cbi curriculum which enf'ﬁpasses twelve
core areig (eg. electricity, mechaﬁics. materials, thermics, etc.). After com-
p]ef%hg this cechnical co?e.'stddents stUdy a self-selected high tech area.

Accord1ng to current est1mates. the CORD curriculum is suitable for one
out of every 10 students (AFL C10, 1982). CORD lacks transferability across
a sufficiently wide range of d1fferent qu clusters aﬁd it lacks pﬁychosociai
’ value because the material does not adequately emphasize the deve]opmght of
the human potential and splf-empowerment of workers. ) |
Other programs, in addition to CORD, have also been rev1ewed.{ Table 1
below summarizes our evaluations of them relative to the four criteria of

uti]ity,"pgrsonal dptions, tranferabi]ity, and psychosocial value.

TABLE 1 , . : © :
Four Criteria Applied to Curricular Programs

. Utility ~ Personal Options . Transferability Psychosociai Value
. CORD X ' X
State of Arizona X
- Canada Life Skills _X X
X

San Diego Program

Note to Bill: We shall extend this o
- 1ist in the final version.
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Summar

The curricular content of vocational educat{dn has ‘always had an important
role in the preparation ‘of secondary students for work. Traditionally the.
curr1cu1um has been related to Spec1a112ed Job skills tra1n1ng Recent tech-
no]og1ca1 innovations, and their resultant 1mpact on the world of work, create
the need'u>&heva1uate the traditional curriculum against the four criterda of:
utility, personai options, transferauility, and psychosocial value. Such cnif
teria have important 1mp1ications for the formu]ation of a pketechnica] curric=
ulum. These criteria coup]ed with our experience W1th current writings, views
of educat1on, business pe0p1e, teachers, students, and unemp]oyment V1ct1ms have
led us to three categorias of essential sk111s for helping people to cope with
their work lives: Genera11zab1e Sk111s, Transition Sk111$ and ProblemsSolving
Skills. There is self-empowerment in these skills. It can.be seen that the
stated need for inclusion of- Generalizable Skills in the vocational education
curricula sat1sf1es the criteria of transferability and personal ut111ty The
inclusion of the category of Problem Solving Skills satisfies the criteriafof‘
transferability, personal option and{psych050ciaT\va1ue Transition Skills
satisfy the cr1ter1a nf transferab111ty, psychosoc1aﬂ value and personal ut111ty
It is the 1nterre1atedness of these three categories of sk1115 which provide a
comprehensive framework for self-empowerment of the individual’ and curricula -

decisions. Se]f—empowerment is the key assumption for guiding schools in pre-

paring your people for their futures People can help themselves to lead move -

mean1ngfu1, balanced and productive lives.
It is ultimately the individual who must app]y the new techn1ques in the
workptace. People must not become ‘slaves of technology and change. A machine,

a process, a system is no more effect1ve than the people using it. The human

[
I
A
'

factor in education and work must stand above all otherSJf“
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Transitions

“

During the last decade educators have been made aware that students lives
are-marked by change and transition. Forecasts for the future signal the cer=
11 ta1nty of greater numbers of 11fe transitions. Occupationally related trans-.
itions will become the rule rather than the exception for most workers They
w111 1nteract with and ve further intensified by the tran51t1ons which have
resulted from changes in societa1 norms (Na1sb1tt. 1983) Educators cannot .
be expected to prepare students for all possible unknown future contin-
gencies Nevertheless, as noted by the National Academy of Sciences (1984).
society, bus1ness. and 1ndustry will expect educators to, he]p students
deve]op skills wh1ch will prepare them to cope, adapt and change with
: their egvironment. The person-machine-change re1ationsh1p is cr1t1ca1 to
| the successfu] wanagement of the. future for students educators. business
and: 1ndustry It is for this purpose that the class of Trans1t1on Skills
has been identified and a framework for educating for atta1nment of those'

skills introduced. The aim of this c]ass of sk111s is cons1stent W1th the

image of vocational educators servinq the needs of employers, the 1abor

market and the 1nd1v1dUa1. It maximizes the preparat1on of the 1nd1v1dua1
for a life time of transitions.

A transition results in changes in relationships, rgoutines, assumptions,
or roles within the setting of self, work. family, school, health, or finances

(Schlossberg, 1984).

The U.S. economy is undergoing a major restructuring, and the implications
for the individual worker are-serious.. As a result of foreign competition, .

changing world markets, and consumer'preferences. American's economic position
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in the~wor1d“has eroded and many~workeks in some major manufacturing
industries including steel, automobiles, rubber, textiles, radio and
te]evisioﬁ receivers, and electrical equipment have lost their jobs and
have been forced to suddenly change their oCcupations and 1ife styles
: (Pratzner.& Ashley, 1984, p. 5)  S1mu1taneous1y. the advent of high

techno1ogy insures continued and acce]erated change in the nature of
available jobs.

The increased use of industrial robots, office automation,

‘ microe1ectron{c devices, and cbmputer1zed‘1nformdtion and
telecommuhications systems, will not only afféét wiere and how

- we live, and what we purchase, but also how we work. The impact
of changing .technology, expecially the cqﬁtinued-expansion of

computer applications in the work place, will affect the skill

requirements and work styles of m11119ns of workers over the

next ten to twenty years. New technology will in some cases

’reduce the skill requirements of some occupétions. especially

those involved with more routine and repet1t1ve funct1ons such

as parts assembly, equ1pment operat1ons. s1gna1 mon1tor1ng. and

information hand]ing functions. Other occupat1ons 1nvo1v1ng

the functions of planning, evé]uqting.'ana1yzing, interpreting,

troub1eshooting, and maintaining complex systems will likely

experience an increase in skill requirements (Pratzner & Ash]ey,

1984, pp. 5-6).

Change is increasing in our social institutions and will continue to
increase: Traditional roles of men an- women are being more rapidly
transformed, more women are entering the workforce, family units tend to

have less stabf]ity, and traditional values and practices are continually .
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~others. Occupationally-related transitions will interact and be intensified

.1onger as pfediﬂf‘ble as they onte were, and they‘tend to be more complex.
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' . . /_r . . ‘
challenged and rejected by some segments of the population and renewed by

by transitions.resu]ting from such cﬁénges in societal norms and tﬁgnds which
began in -the 60“5 and now are becoming Commonp]ace in our=soc1ety; -Imagine,
for example, the cdping skills needed by a person who must reiocate_in'order
to maintain present income at the same time that'sudh a move would be

detrimental to the'sppuse“s occupational progress. Life transitions are no

Accordingly, skills for maraging transitions will become increasingly

important for our young people as they enter a work woérld and a social

world in which acceleration of dﬁange is the only predictable variab]é in

their future lives. To sdrv?ve.”ind1v1duals will have to learn new ways to

a . R
‘adapt and new ways to cope with thégr environment.

The educational system must help prepare students to cope with these .
realities by utilizing education B§ an instrument of'change‘fhrough whigh

they may have the resources and options with which to build and survive

'the future. The challenge for_educators'seems overwhelming as powerful

alternatives to public schooling threaten to change the social context of |

education. The idea of sociotechnical literacy (Praf;ner, 1984) no longer
rests on the teach.ng of a fixed body of. information in a fixed routine

but instead on the incorporation of ways of transforming students’

abilities to function in-a changing world, to learn how to learn for a

lifetime, to'cope, manage, and adapt to the challenge of an uncertain future.

It is the resf ‘'sibility of educators to identify and pass on those skills.

The class of Transition Skiﬁ]s'refers to éhoseaskills which are
used to manage life transitions, especially occupationally related ones.

Sub..med within this class of skills are those which include managing changes

112
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in environment; reiationsnips and the self; managing stress, loss, and grief;
and makino‘decisjons. The framework below is an attempt to introduce @
comprehensive approach to handiing transitions which may be incorporated. in
the poblfc school curriculum and a) utilizes an understanding of ado]escent
: deve1opment, b) organizes the know]edge and process necessary for
maximizing an 1nd1v1dua1 S ab111ty to adapt and manage transit1ons across |
settings (personal, 1nterpersona1, workp]ace, institutional, or community) -
‘and c) focuses on the self empowerment of the 1nd1y1dua1 to understand and
deal with' events .as they occur, ' |

Manag1ng transitions depesz upon peop1e S ab111ty to successfu11y
acquire and mob111ze the sk1l1s that w111 enab]e them to adapt with change °
These skills are 1dent1f1ed 1n each step of. the framework. Each -
-step of. the framf > rk focuses on acqu1s1t1on of a sen1es of 'skills which
fmax1m1zes management of transit1ons and prepares the 1nd1v1dua1 to manage
. future ones. _The four steps identified in this framework are:
| Step 1. Identify the fransition |
Step 2. Ident1fy Coping Resources '

'.step 3. ‘Ident1fy and Choose Ways of Manag1ng the Tran51t1on

| Step 4. Tr1a1, Integration, and Self- -Transformation
The framework, as it exists may.be utilized by educators either through a
questioning format (see'Expanded'Mode]) or‘through deve1opment of curricula
based upon the_understanding'cf the:foor steps of the framwork (Table 1).
.The ‘introduction of the framework will be aCCOmp1ished through the (a) presen=-
tation of the Expanded Model, (b) presentationrof the Framework for incorporat- |
| ing Transition Sk111s into the Curricula; and (c) presentation of a simulation

which represents a ‘viable instructional method for teach1ng transition skills

T

as well as a format fov clarifying the four steps of the framework. The .expanded
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framework consists of a.series of questions which attempt to accomplish the

' outcome variable of each step. The Framework for Incorpdfating'Traqsition_“

Skills ‘into Curricula (Table 1) identifies the compongnts of the framework
with requisite skills and outcome variables. The simulation represents a
synthesis of the skjlls and outcome variables as. they are utilized relative

to a real-life setting. : IR o
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Components of
Framework

e

Framework for Incorporatwng

| Transition Skills into the curricula

Sk\]ls Necessary to Attatn Mastery of

Inglvidual Component of the Framework

-Outcome ‘
"Variab]e°

432-

I1.

ER&C

[Aruten provided oy eric

“Identify the
Transition .

Identify Coping
Resources

= — -

"The indjviddal will:

1d-ntify Type of Transition

A. Anticipated/Developmental
B. Unanticipated

C. ‘Chronic Hassle o
(Schlossberg, 1984)

"Identify Setting

0 A. Self

B. Family - - .
C. Work I
D. Health

ldentify Relationship of Person to the Transition

A. Self

B. Other _

C. Interpersonal
D. Community

Identify Support Systems

A. lnterq;l )
B. External‘ - ‘

Identify Possible and Actual Coping Responses

- A, Immediate/Short Term

B Future/Long Term ' , .
- Assess Impact. of Personal Variables .

A. Socioeconomic status

B. Psychological Resources (Development - Ego
Strength) '

- C. Committments. Values '

\r

—

ramnd oy " -

- Assessment of Stress

- Assessment of Impact of Event on Assumpt
' N
- £ v

9.

- Mobilization of Resources Necessary to
Assist in Management of Transition

- ldentification of Needs which MUst be me
to Cope .and Adapt

- Enhancement of Personal Avarenesses
‘Necessary to Respond to-Transition

- Regaining Control‘Over Stress and Meanir
of Transition
146
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’Components-of - Skills Necessary to Attain Mastery of | ‘Oufcomé “

Framework . : Individual Component Framework ~ Variable
ll.‘ Identify and - Examine and Identify Alternatives for Coping . - Increase Ab111ty to Make Effective Decisio
- Choose Ways ‘of A. Support Groups . ' Regarding the Transition
1¥$2ﬁg:2?oﬁhe' B. Counsebing o . - Increase Awareness of the Options For
- g Restruaturingisupggr%]Syiéem ¥ | i Transition Management
"”‘__ Learn New Coping s (Exercise, Re axation, |. ‘
Time Management) - Increase Ability to Reapproach Work,’ Love,

S | Play with Renewed Energy
: - Utilize Problem Solving ‘Model - ‘

A. Identify Problem :

~B. Brainstorm Possible Solutions
" C. Choose Tentative Solution

D. Carry out Tentative Solution
E. Learn

'S

]
53' = Utilize "Neutral Lone"
A. Identify What You Really Want
B. Find Time. To Be Alone , | - \
IV, 'Trial,' ~ Act Upon Identified Coping Strategy - - Learn' From Current. Transitions Ways of
gg%igaa:1°2i - Identify Learnings From the Transtion | Transferring Skills to Future Trans*"ions
enew A. About Self - Discover\\trengths About the Self
. 3 B. Others : 2 - Return to\Equilibrium of Pretran51tion
\ ‘ C. Assumptions ' : - | Environment | , -
f¥;<,/ T‘Evaluate Action o \
SN - Reevaluate Plan If Necessary | , Y
; )
, 148 |
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 Model for Handling Transitions

NEN N T {DENTIFYTHETRANSPTIONS B o
. . . - /_\_-/

o ° What has ended? (something pérsona], interpersdnal, family, scheol, .

-

friends) T

° How much stress are you under? What is causing it?
° What féars\do you have? 4Be specific, ——-r
° Describe the ‘transitidn as best as you. can.

° What k1nds of things are changing in your 11fe? (people, job,_gchool,

L 4
L

va]ues) ;

A

% What is the 1mpact on ycu? How do you feel about the trans1t10n7

11, IDENTIFY COPING RESOURCES

° . Who can help you’
S Who could provide a personal support network? (emotional, physical,
.group, 1nQJV1dga1) ' | | |
° How can you help yourself? .
~° What are some of-your _gtlgg_} List them. o o !
e NL]] preplann1ng he]p you cope with the hardest part of the trans1t10n?

|
|
°-‘Remernbe'a" the 3 main steps for so]v1ng a prob]em ;

1) Understand the problem (trans1t1on) ‘ : \
T Avsanron IR e . : ,
2) Brainstorm for solutions. | - . \\;'
'3) Choose a. tentative solution. - | Co N\
4) Implement the solution.
5) What did you'learn?

° what obstac]es do you have to overcome in order to change?
(f1hanc1a1, psychological, 1nte~persona1)

° How might you benefit or not benefit from the transition?

1

)
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I11, IDENTIFY AND CHOQSE WAYS QOF MANAGING THE TRANSI%ION |
| a) What are various alternative agtlgng_for coping?
; ° Maybe a problem has to be solved. If s0, use the 5-step model S
° Indivtaual or group counseling 1;§ai<§za a possibility. = | _f_\\\‘\‘B -~
° Do you' need to 1earn new" coping sk111 : (re]axation ski]ls, ‘ &’ ‘
. rxercise, program, time management hea]th care, etc.) S
| _b) Examine the\Pos1t1vevanq negative consequences.of a11 p]annad
actions. \ AR T .
c) Are you takind full advantage of the "Neutral Zone“?
. ° Find a nbgu1ar tiqg to be a”one and to ggflggt_on the transition
° Identify what»you nea]]y __J;_. X
% Reexamine your va1ues and your goa]s. | _
d) Nhat do you know about yourse]f that vou can use 1#” managing the
transition? :' | |

IV. TRIAL, INTEGRATION AND SEL‘F-]’RANS?ORMATION S /]

S - % As you try things out, who can you discuss them w1th?

° In what ways is this a positive exper1ense7 A negat1ve one? :

-

% How are you different?

~ ° What did you learn from this experience? What did you laarn abanthw

o -/

i . ;
} . »
" ‘ '

, yourself?

o s your grief or disappointment part of a healing nrocess? '

(}'.

° What are some optionskopen°to yof’if you think: you are not

manag1ng the tran51t1on well?

a ' E]

o <% Can you cceg t the transition and go on- with your life?

Aruitoxt provided by Eic:
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Simulation: . ’ \ , N
The following represents a simulation used with oounse1ors of d1§o1aced
workers. This simulation is J¥sed upon the too%c of loss of a job, but is
easily adantable to reassjgnment or retraining. Each step of the transition
framework will be 1dentif1ed and clarified during discussion of'the simu]at{on )
Space constraints proh1b1t an 1n-depth d1scuss1on of the theoretical founda-

tion and some of the transition, framework

Step 1: Ident1fy the transition | 5

Every traneition begins with an ending (Bridges, 1980). That is an
event occurs wh1ch signals an end of the way things were. Workers who have
- lost their jobs face the end of worklife as they have known it and face |
the uncertainty of unemp]oyment, retraining, changes in self image, and
changes in homelife.
Assessment of stress and impact of the trans1t1on or individuals’ assump? .
tions about themselves is the necessary outcome of this component This asses;-ae

\ .

ment may be accomplished by 1dent1fy1ng (a) the type of transition, (b) the set- 1

ting and (c) the relationship of the peison to the transition. The type of

transition generally associated with job loss is an unanticipated event. An

unanticipated transition is a nonscheduled event and generally is not

predictab]e.» This is different than an anticipated transition which may

occur predictably over a 1ife span and ic more deve1opmenta11y ralated;

for example, graduating from a technical program, getting a first job, or.

getting married. o : ' A
Yo ﬁdentifymtneufrenSitﬁon”oetting”fne"individua1 examines the primary

arena in which the event is based. Loss of a job takes place initially in

the setting of work, but the stressors of job 10;5 soon impact upon all other
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identified settings (self, family, health, economics). The relationship

of a person to the transition is central to assessment of the impact of the \
transitjon on an individual's assumptions. For example, loss of one's job

1slmore stressful than having a friend lose a job.

- Step 2:  Identify coping resources,

The process of coping with transitions provides the individual with

the ability to manage future transitions. Step two is specifically designed

i

to enhance thé personal awarenesses necessary to maximize one's abi]gty to/
adapt and respond :to tranéition and allows the jndividua] to regain control
gnd meaning!of the transition, To aEcompWish_th1s the worker who has lost
a job may first identify the support system - internal and external.

| Initially an individual may rely solely on a spouse or immediate family

' members to provide emotional suppért; however, .optimumly this support system

méy need to expand the--suppert-system to include other options such as; } ‘\

friends, relatives, clergy or support groups which deal with the effects \

of\struFtural unemployment. | N ' \
. Sécond, 1dentjfy possible and actual coping résponses. Initially, an \

\ .
indi%idua] who has lost a job may experience a range of responses which are

an atgémpt to modify, control or manage thelstress Ggs?r11n and Schooler

(1978)& Such responses as anger, hostility, denial ana“anxiety are common.
As_timé passes responses of depression, sadness,risolation,"Withdrawal and
 apathy tecone more prevalent. Tnese coping responses represent bt few
options available to the individual and translate into behaviors wHiéﬁwgﬁlnummnwm“ o

individual does in their own behalf when confrunted with change. Third,,

" the worker may also assess the impact of personal variable on the transit{0n<

14
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Psychological resources, personal and financial commitments, and values
an individual has will also impact on the .individual's abi}ity to regain
control over the stress of the transition.

Step 3:. Identify and Choose Ways of Managing the Tr;nsition.

At this stag. the displaced worker proactively goes about examining
and identifying alternativesufor coping with the job loss. The worker may
utilize a support group or choose to learn new coping skills and then utilize
the_prob]em solving model to deal with specifics of a job search, money
management or ramily relationships. This component is éssentia] to in.rease

the individual's awareness of options for transition management, to increase .

the ability to make effective decisions regarding the transition, and to

- increase the motivation to:reapproach work, love, and play with renewed energy.

The utilization of the."Neutra1 Zone" in this stage is a time-out
from the proactive approach to transition management. The’ purpose of the
"Neutral Zone" is td reflect or what the individual might really want., It
is a time to reexamine how ones values and goals integrate with the decisions

about to be made. For exdmp]e\\the 1nd191dua1 who has lost a job may discover

 that several opt1ons are ava11aQ1e-go1ng back to sch001 to enhance skills,

' mOV1ng to a different location f\%\\ similar job, or retraining with the same

‘about the choices to be made. - N

company for a different Job After gb\\s through Steps 2 and 3 of the framework
the individual is aware of the consequerices, advantages and disadvantages of

each choice. Entering the "neutral Zone" gibeslphe individual time to -think

"
Step 4: Trial, Integration and Se]f Transformat1on \
This step begins with the 1mp1ementat1on of the dec1s1on. If the individual

who lost a job chouses to return to school for training there are a

number of new experiences , people, and enviromnents that will be encountered,

133
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knowing how to utilize the support system that was identified iﬁ Step 2

may be parampunt; Awareness and eva]qation'of the experience of the decisfon s
a necessary componant of Step 4. The individual may ﬁea]ize that the first
choice for hanaging'the transition is not approgriate and need to return to
~Steps 2 or 3 tozchoose again or change ‘options..

If the individual finds the first option appropriate, it becomes necessary
to evaluate what one learned from ihe transitﬁén. how one is different as \
a result of the transition, what strengths one pgssessed that aided in |
transition management, and the degree of accaptance oné has for the transitjon.

Ufi]izing Step 4 of the transition model enables the individual to return
to the equilibr ium that was eiperienceq in the pre-transition environment with
rene . ~d awarenéés and skills necessafy~to cope, manage and adapt to future

transition. and change,

\
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PROBLEM SOLVING

The impcrtance of problem solving in vocational education is receiving
'more national attention now than eter before. For example, Daniels .and
-Kermos (1983) found"that except for the three R's, problem solving was
listed most frequent]y in the 11terature and by emp]oyers as an essential
skill for dea11ng with the future. Pratzner (1984) has stated that "The
_firét priority is for secondary level vocational education to offer good
education 1in reaeing, writing, computing, listening, and pkob]em solving" °
(p.6). o |

Ann Brown from the Un1vers1ty of I11inois conducted an interview with

"Edward Binet (Brown, 1984) on the teaching of problem solving skills: Binet
said: ' : \ .
What I object to in traditional classes is that it is the %2acher who,
produces, and the student who passively 1ietens. Such a lesson has
two faults: it does not impress the Student other than by its verbal
function, it gives him words 1nstead‘of making him deal with actual

- objects, and it appeals only to his memory,_reqqcine him to a passive
state. He doesn't judge, doesn't think, doesh't 1nJent, and doesn't

produce. He needs only to retain. His aim 1s to repeat W1thout mis-

take, make his memory work, know what is in the 1ecture, in the text-

book and reproduce it. \The result of SULh practices are deplorab]e

\
e.g., a lack of cur1os1ty for what is not in the book or 1ecture,

tendency to Took for the truth only in the book, the belief that one

" is doing some original research by go1ng through a book, too much re~"mw““w“““
pect for the writer's opinion, a 1ack Jf interest in the world and
the less-as it gives, a naive belief in the power of .simple formulas,

a difficulty to adapt oneself to contemporary life, and, abovexa11,

- 135 |




a static regimentation unwelcome at .a period when social evolution

is s0 fast. (pp. 14-15).

Somethiny is being done about prob]em so]v1ng by business hnd 1ndustry
In. 1983, General Motors “trained approx1mate1y 50 percent of 1ts emp]oyees
in problem solving skills. Kathy Long, D1rector of Research and Development _
) for GM, said in a=persona1 1nterv1ew (1983) that the tra1n1ng has been suc-.
cessfu],vthat productivity &nd posit1ve attitudes have both 1ncreased, and
that General Motors is going to deveote more t1me and money to/prob1em so]v1ng
training. The tra1n1ng "has improved worker competency, enabLed workers to -
d1agnose and solve Job-related problems, taught them to examﬁne the1r own
behav1or -and consequences of it, and has helped workers. to oe more coOperative
with eacr other in so]v1ng problems (Guest, 1979). .The thter:for Public
Resources, in its report Basic Skills in the United Stateﬁ Work Force (1982),

jdentified other corporations and also schonls which are/current]y invo]bed ’

in problem solving training. o ]

[
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A Model for Problem Solving
For students to hold jobs, to be retrained and in general to adapt eo é
. constantly accelara:ing rate of change in their lives, they will need strate-

gles for how to actack and solve problsms. Possession of at leasﬁ one gensral

?

model for solving problems is one essential stracegy. THere are many diffsr-'
Q : .

ent models. The one we havo dovolopcd is siven below' It is based on problem

¢

solving models from Goneral Motors (Rold & Baksr 198Q0), from G. Polya's book

How £o Solve It (1957), and from Themas Gordon's book Teacher Effectiveness .

3

_Training (1974). Our model has five steps.

/
L3

~ Five Step Model for Solving ?roblems

1. Understand the Problem

: o) If people are involved then thare should be explicit grsement
among the people on what the problem 1s. .

o If appropriate, analyze the problom for poasible oauses.’ (In
y ) ! ms:hemstios causes are usually not involved.) .

2. Brainscorm for-Possibio Solutiod Strategies

o Na svsluations or judgments should occur here. This shouid'be a
free—wheoling act of 3eneratiog ideas. S

3. Choose a Tencative Solution Strategy | .

o For "people” problems, cousaquances of behsviors and solutions must

. be carsfully considered. . . .

o If peoplefare working out an iucerpersonal problem, then the-
! tentative strategy will likely be a compromlise.

0

4. Carry Out the Tencative Stra:egy -

o In implementing most stracegies involving people3 i: 1s important to
~ decide, Who does What, When. ..

5. Learn . | ' B

Ve
v i N

o Immediately and over cime think about whac can be learned from the
experience. What are the implications of what has been doue?

o If appropriate, evaluate the effectivenegs of the solution. (You may
have Lo start over.)

ERIC o |
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At the beginning, we havc our s:dﬁants follow the Five S:ep Model, step by

step. Later on chey are encouraged :d fracly use their own craativity and
|

intuition to solve problems since nohsingle model is d;:ectly appl;cabla Lo

all problems. _ ,d . , . \

\

\
 work and for their interpersonal lives. \Buc 1s the model also practical fgr
:he work placa’ The answer ia yas”. Studencs-use it in thair part-time

jobs, and General Mocors u34s it to get pdoplq to work coge:her to solve prob~

- A

!

':hgijob-problems. In a 1983 personal interview Kathy Yozk of GM's Raaaarch
[

to be a liab;liiy, "They work separately agaiust aach other, We need our
employees :o work :oge:her to solve ptablems rhac will increase their job
competence,” | The problems :ha: the groups fogus on are.no: generally'psycha~
logical ones; they are job-relahed problems. @ork&rs, sﬁpervisors, d&nagers,

k)
¢ . ' \

and executives get involved in the groups. Whoever is being affected by the

pfoblem or thé solution ig in the group. Thgy uge a model very similar to the

i

Five Step Model.

The Need for Trausfe:

For general problem solving, a model is neceaaary but 1¢ 1s not suffi-
o

cient. Transfer is one of the deficiencies. Schqols teach prablen solving,

~ but most studente have difficulty transigrring their problem solving capabilw

&

ities from one satting to another (Johnson, 1984, Spowdan, 1984), Ng believe

there are tow major reasons for lack of transfer:

158 -y

lems. EmpLoyees cooperate in GM'se Employeg Par:icipation Groups co solve ou=

The Five Step Mod.l is currently beﬂng used by studants for ctheir academic o

4.

© and Deve-Opmen: Division .stated that competitiou among workars often turns out




Not enough diverse kinds of"pfoblemsware given to students to

encourage transfer ovar a wide range of settingg, Only math
problems are given, or science problems, or social studies pr b-
Tems, and so-on. These problems are context bound. They are
too similar to each other. There are many commerical programs
for teaching problem solving, and they provide a wide var1ety

of problems. The June 1983 issue of the Kappan listed r. o than
30 programs, video-taped presantations, computer-assisted 1n-
struction, instructional programs for .teachers, and materials
for student use. Other exce]]ent sources’ are:

o The Edward deBono School of Thinking, P.0. Box 711 Larchmonc, NY
10538. . . . ,

ohInscitu:e of the Advancemcnt of Philosoghz for Children, Montclair .

Scacc Collcga, Upper Montclair, NJ 07043.

¢ The Productive Thinking Pro ram from the Charleq E+ Merrill Pub- :
- lishing Company 1a Columbus OH.

0 Problem Solving and Com rehension by Arthur Whimbey and Jack
‘ Lochheud The Franklin Institute Press Philadelphia, PA, '1979.

‘0 More Life Skills by Joan Bearn, Advanced Developmen: Divisiou,

Enployment and Immigratiom, Ottawa, ‘Canada, RlA 0J9 1982, -

\

) Instrumen:al Enrichmnnc by Reuven Feuerstein, Univeréity Park Bress,

Balnimara, MD, 1980.

- 0o The New MCAT Studenc Manual (Quanticative Skills) from the Associa-

tion of American Medical Colleges, Waahingron, DC, 1984, ,
0 Medical College Admisaion Test (Quantitative Skills) by Morris
Lramson and Lawrence Solomor  Arco Publisning, Inc., NY, 1982.(/

oA Comglace Preparation for the New MCAT, Vol. IT (Quantitative
3kills) by Baryl ifrain, Drew Love, and Philip Kellehcr, Health
Professioual Edycation Sarvica, Inc., Bethesda, MD 1981. .

If Molitor (1981) is right in his predictions that by the year
2000, 76% of the work force will be in information/knowledge/education

--enterprises-and-other servicesy then the last-three-references will- -

be particularly good sources of problems to prepare students for the
future.

o Problem Solvin in Sehool Mathematics, 1980 ‘Yearbook, Nacional Coun=
cil of Teachors of Machemacics, Reston, VA. o




2.  NMost studlents are not explicitly ‘taught stratogios for solving prob-
lems. Some ‘strategies are: using a model, reading information care-
. fully, braaking the problom intO'managoabln parcs, and making a

skatch. “We have taught strategies to students, they have learned
them, and they have improv.d their problem solving.

¥
- Y

- - - Strategias for Solving Problems
|-

General Guidelines for Problem 501ving

k]

Guidolinos from deBomo. - Edwa;d deBono has formukatog'3uidolines‘for good
thinking and problem solving. Hislsyo:em has been adopced by corporate exacu-
tives, taught in schools and studied by government offioials from more than a .

score of countries. Here are basic tools taken mogtly'from deBono's The

Learning To-Think Coursebook.

'1., Consider Al® Factors and Don'tnlimit Percept;ons ; .ol

A conscious effore should be madeon think of everything, that might be
relevant for solving the problem. Suppose you're thinking about buyling a new |
house. 'Consider all factors to be.siure you ask all the righc quescions- o
: Wnile obvious issues such as size, cost ano.layouc Are bound to come to mind,.
. . without a deliberaoe effort to list every oelevann fncnor you nigh: overlook

others. How good is TV reception? 1Is there a local leash law? 'Can the pipes -

be drained quiokly.in oasegof a power failure in freezing weather?

o ' ) i
Even after using various tools of thought, you may not have found a satis-
 factor solution to 'your problem. Tha,kay t® finding alternatives is to look

for possibilitins outaide your usual thinking patterns. Edison,-in gearching
~for-a ‘1light=bulb filament, tried thousands- of- unlikalyﬂmacerials including

o

cork, fishing line and tar, before succeeding with a strip ¥t carbonized

: _ .
cardboard.,

Ty AT




“skills of a good problem solver. . ' \

" b6

2. Consequences and Sequels ;}é!/“ | ” .
Qge of the traits that makeg us d erent £ om animals is our ability to

imagine the outcome of our actioms. Bu:xve can greatly improve this Ability

by legrning co'use it in a'systematic'way;“-rhe deBon. cechnfaué is to imagine
the probably outcome of a decision at four di&t;qces id the future: Iimmedi-’
éce, short term (1l to Slyears), me&ium term (5 to 25 yeérs) and long term
(over_ZS years). By weighing the conseduenceg of thoughts aad actiou;, people
caﬁ be iess impuisive and make be;ter decisions for themselves, based upoun

careful thought and not om quick'emotion.

(Y

B\

3. Aims, Goals, Objectives

An often usused too] of better thinking is the pract1¢$ of making

‘a list of reasons for doing a particular thing. Defining goals can a1so

help lead to creative solutions to problems. DeBono tells of a grand-

mother trying to knit wh11e her yarn was being tangled by the family tod-

: d]er. Exasperated, she put him in h1s playpen, but he how]ed SO - 1oud1y

that she had to take him out. Then she realized that her goal wasn 't to

pen the child, but to séparate him from her yarn. /So she solved tggjh

\

problem by'ieaving him out--and climbing into the playpen herself.

) . \

. 4. Other Points of View ‘ \

: v \

Of:en_prbblems iavolve a conflict with someone such as a friend, \parenc,

\

boyfriend or girlfriend. It 1is che mark of a good problem solver co\pe ab'e

to find a solucion that will agree with the other persoun's viewpoint., \ﬁc is

" particularly d*fficul: to do when one 18 upset or angry. But if you can\take -

another person's point of view at such cimes, then you have one of the ma%or

.

1
\
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uidelinos from Whinboz and Lochhoad
An additiooal set of guidelinas tor problon solvers s 31ven by Arthur

imbey and J*ck Lochhead in Problem Solving and Comprehension. 'They describe

th bollefs, Arac:icee, and cendenoios of 3ood problen solvers, and also the

cha ac:eristiqs of poor problem solvors.
1. Positive Attitude | - ’
1

od problem solvers have a strong belief that aeadomio reasoning problems

can be solvedl:hrough careful, persis:en: analysis. Poor problem solvers,. by
contrast, frequently express :ye opinion that el:het you know the afiswer to a

problem or you don' : kaow it, and 1f you'don't koow it you nizh: as well give
1 |

up or gues§."

!
|
- 1
1
1

Understand1ng the Data and theAProb1em

2. Thorough!

Good prob:\ so]vers take great care to understand the facta and the re]a-

tionships 1n.a problem fu}1y and accurately. They are almost com961s1ve in
checking whether heir understanding of ‘a problem is correct and complete, Ey
contrast, poor prob em solvers generally lack euch an intense concern about
underetanding. They fieQUently miss ‘a prob1emlbecause they do not know exactly -

what it states.

3.. Breekingﬁ:he Pfoblen\in:o Parts

Good problem solvers have learned that analyzing cowmplex proble&i!gnd /‘
. ' . N
ideas often consists of break{z: the ideas into smaller steps. They have

learned to attack a problem by ytarting at a point where they can make some
sense of it, 4and then ﬁroceeding rou there. In oon:rast, poor problem sclv-
ers have not learned the approech of bteaking a complex problem into sub=

problems--d oallng first wi:h one step and then another.

1a)23
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4. Avoid Guessing

L

Apoon'prob1em solvers tend to jump to conc1usions,and guess answers_wiEhout |
' . éodng through all the steps needed to.make-sure that_the answers are acénrate. ,
. Sometimes they make intdtitive judgments in the middle of a problem without
nﬁphecking to see whether the judgments are correct. At other times they work a .
prob]em part of the way, Edt then give up on reason1ng and guéSS'on an answer,
Good problem so1vers-tend to work probiems from beginning to end in small, care-
ful steps. T - | T | | T S
| The tendency for poor prob]em solvers to make more errons--to work too hast-
ily and somet1mes sk1p steps--can be traced to the three character1st1cs already
d1scus>ed First, poor problem solvers do not strongly believe that pevs1stent )
na]ys1s is an effective way (1n'fact the on]y way) to dea1 with prob]ems. Thus
their mot1vat1on to pers1st in working an entire problem precisely and through1y,
until it is completely solved,. is weak. | |
Second, poor .probiem so]vene tend to de careless in tneir reasoning. They

have not developed the habit of COntinuously’focusing and checking on the accur- .’

acy of their conclusions. And third, they have not learned to break a problem

poor problem solvers have a strong tendency to make hasty responses as they work
academica reasoning problems, causing errors in both simple computations and in
logic. |

A 5. Activeness in Problem Solving

The final characteristic of good problem so1vers is the tendency to be more
active than poor problem so]vers when dealing with problem so1v1ng. Put simply,
they do more things as they deal with a problem. 'For example, if a written de-
scription is hard to follow, good prob]en'so1vers'nay try to create a mental
picture of the 1deas in order-to "see" the situatidn better. If a presentation

o s Tengthy, confu51ng, or vague, they try to p1n it down in terms of familiar

103' | o

into parts and work it step-by-step. As a result of these three characteristics, =




experiences and contkete examp]es. gurthermore they will esk themselves

questions about the problem, answer the questions, and "ta1k to themselves"

as they try to c1ar1fy their. thoughts. They may try a.flow= "“1rt, brain-

storm for poss1b111t1es, wr1te on the problem, make diagrams, or use

other physical aids to thinking.. All in all, goodlproblem solvers are active
in many ways which help them get a clearer understanding and how. to progress

through them.

A

‘ The Problem Solver ] Knowledge Base

>

Robert Glasser (7984) statad that @he knowledge of novice problem solvers

‘i3 organized around the literal objec:s explicitly given in a problem etate-

ment. Experts knowledge, on the ocher hand, 1is organizad around prineiples

and abetractions that eubsume :hese,objec:s. The principles are not -appareat -

in the problem statement but derive from knowledge about the things in the

prob]em or the subject matter-associated with’the problem. Know!edge of diek-
[

etics is meeded to,so]ve problems ‘of nutr1t1on. know]edge of auto mechan1cs 1s ’ .

]ij(; j behavior by the 1nd1V1dud] "

needed to fix a car, and so on. The problem so]v1ng dﬂff1culuy of novices can be

attributed 1arge1y to the 1nadequac1es of their know]edgefbases and not to: 11m1t-

.ations in their processing capabilities, such as the 1nab111ty to use problem-

so1ving'strategies.» "Current studies of high levels of competence support the
recommendation that a signif%cant focus for understanding expert thinking and
problem solving and its deve]bpment is 1nvest?gation of the characteristics and
influence of organized know1édge_strdctures that are_required over 1ong“periOCS
of time" (p.99). Reuren Feuerstein (1980, p.?Z) sums it up very well:

"It is when cognitive procésses become detached from specifiéltasks that cog-

nitive structures are established. These structures are of a more general

nature than the learning of specific tasks and, hence, result in more adaptive

154




-50- T

13

Students with a wider knowledge base are better at brainstorming for
solutions across a wide range of problems. They are more able to understand
and construct analogies, they make more discoveries, they see patterns, and

they establish new relationships.

Some Specific Problun Solving Strategies

There are othek strategies that can help peuple become better problem
solvers. The ones to be discussed here are: thinking aloud, using the trial
and error method, working backwards, finding all the possiblities, managing
time, logical and critical reasoning, and gathering, record1ng\and ana]yz1ng
data. We have taught these strategies to students and have W1tnessed students

growth in becoming confident and ski]]fu] problem solvers.

" Thinking Aloud. When using this strategy, people say aloud their thoughts

while attempting to solve 'a problem. All mental processing, however, need ..
be vocalized. For example, it is not veasonable to explain the meaning of
every word read for a problem. When a student is unsure of what to de¢, con-
fused by an idea, or stops for sowe time to think about it, then some thinking
alpud may be appropfiape. When the'strategy is used, ther students should try
to think aloud as much'as'possible. Expressing thoughts, aspecially at sec-
tions of a problem where difficulties or hesitancy arise; is a good way to
avoid dkipping steps 1in reasoning, jumping over impoitant information, Or
baing unaware of the point at which being bogged down occurred.

Thinking aloud while solving problams requires practice. At first, many
students find it difficult to vgcalize thelr thoughtg as they work problem%.
But students do get used to expressing lu words the stpps they take and gain
confidence in 4talking out” the problem in front of the teacher and other

students. We use the technique in full class settiugs, in small groups, and




in-one—toQOne disqﬁssions bétwéeﬁ/studan: and teacher. The choice of setting

|
depends o

n the nature of the problem, the students, and the teacher.

‘From thinking aloud, our studcnts have learned to listen to each other, to

locate breakdowns in reasouning, toO learn where the stumbling poinc is, to rea-

lize how different people approach the same. problem, and to see more than oue.

solu:ion to the same problem on the. blackboard/a: the same time.: Studen:s and

teaghers are often amazed at‘gow much :hey cun learn from each other by thiak=-

{ing aloud. - j

i
<o
ep]
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\\‘\\ Trial and Error .

Trial and error is often underestimated as a rroblem solving strategy,

but it -can be a key strategy in the solution of some problems. Trial and
error can be applied systematica]ly by simply trying different solutions
to see if they work. More often than not, howeveh@ the search can be
narrowed by tux1ng into account re]evant knowledge and by 1nference, re-
~ ducing the number of so]ut1ons to be tr1ed Trial and error can a]so be
advantageous in getting a fee1,for a problem. Trying out a reasonable
guess, even if it does not work, can give valuable information. For
example,. i€ trying to find a decimal approximation tor the square root of
two; one might try 1.5 (1 is too small because 1 x 1 =1, and 2 is too big
because 2 x 2 = 4). Since 1.5 x 1.5 = 2.25, 1.5 is too big but that is
valuable 1nformat1on because it d1rects the next attempt to a number between

1 and 1.5. Teachers should encourage students to mgke reasonab]e guesses at

times and should specify for them the value of what was learned from the

tr1a1 and error and how the error can narrow the search for a so]ut1on

This same way of thinking-about the information ga1ned from an imperfect
attampt can be app11ed to solutions of 1nterp=rsona1 problems. Suppose.a Y
father and his daughter are prob]em so1v1ng about the cond1t1on of her room,
particularly about thead1rty clothes on the floor and ‘on the furniture. An
idea to try might be a clothes hamper in her room. Both uou]d agree that it

s a trial solution to be evaluated,-say, in three weeks. If the solution
is'not the right one, the attempt still will help to clarify the problem and
suggest a better solutton. o

One roadblock .to becoming a good'prob1em solver is re]uctance to take a

risk., Many adults have been conditioned over the years to believe that there

is some strategy or way to proceed in solving a problem that they "should".
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have laarned, and if they can't "remember how to do this kind of problem,”

-chby simply give up. Teachkars are confronted with ;his attitude frequeacly

when theéir students complain that ™ je haven't had this yet.” Indeed, there
are many specific approaches to problema chac can be learned. But good prob=
lem solvers are not hampered by the conviction that :hero is only omne way to
solve a problem. They de a0t rhly on gome outside auchoricy, but have counfi-
dence in cheir own abilicy to ,ﬁnerace ideas. Teachzrs can encourage sgudencsv
:o become self-reliant by rreeiﬁg them to make reasonable guesses and to use

R

trial and error to gain insight into a problem.

0Workiggfaackwards

'Sometimes i: 1s easier to solve a problem by working backwards rather than
ac:acking the problem head on. ‘Working back :sds involves a changé'io perspec~
tive in that the new starting poinc was the original goal and :he original

starting point :he neW‘goal. Working backwards can be helpful because prob-

A

.lems are ofcen ecasler solved in one direction than another.

Working backwards has many useful applications. Suppose you are writing

a position paper to your:boss to coavince her to accep:ﬁparcioularly crucial
idea. In thinking about how to drafc the paper, you might oegia by working
backwards and ask yourgelf, “What kinds of quesrions would she ask me? What
would be her major objeotions? How do I keep from offending her?"” By ﬁorking

backwards, by starting with the goal, a more convincing paper can be written.
. B s

158 “




-54-

1y

T Finding All the Possibilities

Another important étra:egy for problem splving is to pave a systematic way -
'of listing all @ossible outcowes of some océﬁrreﬁce. lhe system must insure |
that all ﬁoss;bilities are listed and also that only those possibiiiti;s which
“make sgnse” from tgehstrﬁcthre of the problem are listed. An example of an
orderly way to list ali possible ways for somgthing to happeﬁ or all possible
arraugements is show balew. Thinking g;erci;es abpu: dréwiég wdrbles from
) Jbags are useful for deveiopiﬁg orderly‘gays to exhaust all pdséibilicies and
‘chef are generalizable to a large number of actual si:uatioﬁs.
EXAMPLE: Suppose there are four marﬁlas "

in a bag, numbered 1, I, 3 and 4,
What are all the ways td draw out the

marbles if, ounce a marble is drawm, S p

it is not returned to the bag? Ome - @@
orderly way of thinking is to actually : <:>
make a list with the help of a running ' <:>

N\

conversation with omeself: °

“OK, Suppdée T happen to take out the 1 first?” 1

~"Now, I'll list all the ways 1f the 2 comes second.
(Then later, Lf the 3 comes saecoud and if the 4 comes

second.) So - there is 12 followed by 34 and 12 followed 12
- by 43.. And there is no other way for 1 Eol%owed by 2." 1234
1 followed by 2." _ 1243
"Noé, what are all the ways for 1 first and 3 second? . L3
There is 13 followed by 24 and L3 followed by 42. And : 1324
there is no other way for 1 girst and 3 second. - . - 1342
“¥inally, what are all the ways for L first and 4 second? -« 14
There Ls 14 followed by 23 'and 14 followed by 32. And 1423
1432

there 1s no other way for 1 followed by 4."

|

A similar conversation goes'on with oneself to generate
all the arrangements whed 2 is drawn first, when 3 is
drayn first, and whean 4 is drawn first. The results:

~
W

2134 3124 4123
) 2143 3142 4132
2314 3214 6213
2341 3251 623 1
2413 3612 6312
2431 342 L 63721

159

[y




I S —— =

-55“

So, there are 24 .ways to draw four marbles in order if the drawn marble is
replaced in the bag. Every possibility {s listed and there are no wore.

Another skills for fidding these 24 possible ways ls to draw a "tree":

v

<«

X .
.+ . . 4 choices for Ist marble

. . .3 choices for 2nd marble
(s far 4 x 3 or 12),

BN

e e e g cho1oés for 3rd marble
(so far 4 x 3.x 2 0 or. 24)

.. .. 1 choi:e for 4th marble N
(4 x 3 x2x.1 or2s) : Y

There ara 24 “paths” down this "tree® and the one that is indicated above

[}

reprecants the combination 2 3 1 4.

The skill of drawing a tree to determine all posgibdilities is an important

one. Suppose all the possil.e'ways to arrange 10 digits (without replacement
as in the above example) were critical information.for the solution ko a prob- ' |
lem. Listing all the possibilities would be formidable and the true would be

impracticél to draw. But by reducing the problem ro a glmpler problem

(another probleo solving strateSY) one could raalizas that there is a patterm
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‘for finding the number of combinatious. The tree -for the 4=digit problem
makes it clear that there are 4 x 3 x 2 x1 or 24 ways'to'arrangeifour\digits.
LS50 3t is logicaily sound to compute 10 x 9 x 8 x 7x6x5x4x3x2x1t¢to

find the number_of ways to arrange 10 digits (without reﬁlacémant).

o]

This kind of thinking™'ls useful problem solving skill. The 4~digit
problem has the same'structuri as figuring out, for example:

' o How many different ways cad 4 colors be used to paint a car if the

colors for the body, the top, and two parts of the trim are arranged
differently? (24 ways) : -

- o What ia the probability of drawing the “winning nunber” 2 1 4 3 from a
box coutaining four chips labelled "L", "27, "3", and “4*7 (1/24 or 1
of the 24 possibilicies). R o ~

o How many different routes are there which reach all of 4 cities only

once and which could originate in any of the four cities?. (24) One
suc" route, (1) Cleveland to (3) St. Louds to (2) Kansas City to (4)
Chicagu, Ls shown below. The Lllustration shows that regardless of the

eity of origim, any other city can be reached next, making this sltua-
tion analagous to the 4=digit problem. ' RN

~_-Kansas City
. (2)

Cleveland

(1)

. Chicago
y (4)

. (leave r?om St. Louis

T TP P T U I YU Py CUNPEETUNT PR TV TR |




Very oftan, the number of ways to do something or tha likelihcod of an
event occurring is impertant informaticn for solving a problem, not bﬁly in

mathematics, but also in other situations.

‘Time .Management. Time management can inf]uence problem so]ving Poor

schedu11ng can lead to insufficient time to work through a prob1em to a solut1on,
or perhaps to never even getting to the problem. An appropriate amount of time
must be allocated for ref]ect1ng on the problem, for considering d1fferent ways

to approach a solut1on, and for rav1ew1ng and critiqueinyg the steps used The

pressure :hac can rasult from poor acheduling can czuse subpar problem solviﬁg

" by limiting the amount of planning time acd the time needed for patiemt delib-

eration. A Squdenu's patience and perserverance is often & kay to 3odd-prob-
Lem solving. A necessary couditiou for this i3 guod time mana&ement skills.
We have recommended ty students that chey kaep- a chart of cheir a»ttvicies
to use as a basis for managing their :ime better. Time priorities oftec have
to be set aach day and a ¢hart or list can he;p. Soue students do¢ not manadge
their time well enough;cc acqu.re an asseatial plece of &nowle&ge, get to the
library, or talk to someona who can help them. 'Allocacimg specifiz blocks of
time to specific tasks according to their lmportance and the time they require
is a useful skill. Systematic reflection on ona‘s use of time and oa how mucih

is lost 1f it i3 used inefficiently can lead studeats to modify their own

" behavior.

Loglcal and Critical Rgasoning

‘A lack of logical and critical roasoning skills hinders students' progress
in becoming adept problem solvers. The more we listen to them talk aloud
about their problem solving, theck their papers, and observe their activities,
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the more we are impressed with the extent of their deficiencies in ioéicai
and critical reasoning. | |
One of the major problems students have is dealing with ambiguities in
theitngiish languaye. For examhle, consider the feai-iife story of a famous
mathematician who had to take a dwiving examination. He had memorized many |
~ statements from a‘baokiet, inciudihg the fol]d@ing:

It is.il]egai to park within 15 feet of a fire.hydrant.

As part of the test, he was given same “true-faise"eqeestions, one ef which was:
It is illegal to part within 9 feet of g fire hydrant. Faise|__ True __

The mathematician checked "True" on the groends that‘if.the statement he had

memorized was true, then the guestion in the test was true.” The examiner,

however, claimed that the correct response was "False," since the statement in )

the booklet explicitly mentioned "15 feet" and.not "9 feet."

Next consider the phrasa from the song:"Home on the Range":

"...and the skies are not cloudy all day." -
‘What on earth does it mean? Does it mean that all day 1ong there is never a
cloud in the sky? Does it mean that the skies are not cloudy all day 1ong~-there~
is usually & moment about 2:15 p. m. or so, when a bit of sunshine and b]ue
sky breaks-through? Just what does it mean? Does it mean that on the average,
the skies are much less cloudy than.they were back East? Who knows?;

As another exampie,'consider the two statements:
a) A Swede invented dynaii te,
b) A Swedz is a European. |

o

!

The meaning of the 1ndefinite articie "A" before "Swede",(in thesa two statements |
is quite difrerent in (a) it means one; in (b) it means every,

The phrase "...and the ¢louds are not cloudy all day" was, of course,
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_ never intended to be a precisé statement'about anything. It was intended

. o S '
merely to evoke an image of the clear, bright, sunny West.. But, even when cne -
tries to be precisé; the ambiguities of English can presént problems for

. w' n

students.

As an illustration of the role of logical reasoning in problemusolving,'
the following table was given to a class of high-échoo] seniors., |

/
Resting Systolic Blood Pressures
Found in 20 Patients
. . A
Moming P_atiehts(Doctor 1) o | Afternoon Patlents (Doctor Il)* -
Patent -~ - Pressur» Patient Pressure
Number .  _Sex Age (mm Hg) Number Sex  Age (MM HQ) -

1 F 25 120 1 F 22 12 .,

2 M 42 | 150 12 F - 47 151

3, " F 22 120 13 M 21 118

4 F- . 35 " 138 - 14 F 40 133

5 F 45 145 _ 15 F 4 141

6 - F 31 125 16 F - 19 126

7 F 21 120 17 *F 25 "120

-8 F 27 130 018 M 22 128

9 F 32 130 - 19 F 39 , 14

10 F 20 120 .. 20 -F 21 123

I . 14 - . [
Accompanying the table was the statement: '
If a patient had both a morn1ng and an afternoon blood ’ *

pressure reading taken, then the afternoon reading would

be higher.
$tudents were to select one of the following as their answer:

(A) The statement is supported by the 1nformation given.

.

(B) The statement is contrad1cted by the 1nformaL1on g1ven.

o

(C) The statement is ne1ther .supported nor contradicted Qy

the 1nfotmation-given.
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Every student in the class of 12 pupils marked "B" because they said that no

patient had a morning and afternoon reading. This is an incorrect 1nterprefation
of the hypothet1ca1 "If, ..then..." statement. The correct answer is "C" since
no cons1btent pattern estts of h1gher read1ngs in the afternoon. |

Th1§ -came .class a]so declared these next two open sentences to be equ1va1ent

- \~(1) x(x-3)=0

' (2) x=0 and x=3

They are not eouivalent. However, the wo sentences would be equivalent if ST
the work “end“'were replaced by "or". |

Students need to be given more pract{Ce and guidance in dealing with the |
16gic of.problems with a particular emphasis on teachers giving them many sound’

and appropriate problems to work and listening to them reason aloud. We .

strong1y recommend -An Introduction to Logic by Exner and Kaufman (1978) from |
| CEMREL, Inc.,°S Lou1s, Missouri. _ |
Pr1t1ca1 reason1ng is another area of student def1c1enc1es Students
" often lack skills’ to assess expressed ideas, beliefs and soatements wh1ch one
encounters daily through tﬁe,med1a and through remarks made by people in the
form of . op1n1on , reports, rumors, etc. There 1s quite a well-organized
body of knowledge on critical reasoning:
The grocess of critical 1nqu1rymﬁj\;n impartial one. Judgments and

"evaluations erebde1ayed until the data is in. Observations, people's opinions,

collected information, etg., should all be in befoFe decisions are made. The

process is to be objective, avoiding preconceived versions of the results.

It'shou1d be open'enough to invite further 1nquiry if people are not satisfied
"and problems are notAso1ved A]so, in critical inquiry people's fee11ngs are é
’often involved., Respect for peop]e S persona] dignity must be remembered

when people are the objects of thu inquiry.
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.fee11ngs hurt. An example from Joan Hearn S (1982) More Life Skills is:

e Willie anes is a fifteen year|o1d, Grade 10 student who

_his high school principal, neither of them 1; going to get anywhere because e

| sharpenAtheir,sk111s. An excellent source is Joan Hearn's (1982) More Life

Another 1mportant part of critical 1nqu1ry is evaluating the assumptions
being made during-the'1nqu1ry. [f assumptions are not c]ear]y in mind, then

1nva11d conclusions can be drawn 1nappropr1ate decisions made or people's

v spent Saturday night breaking windows at his high school. .

‘His .mother's assumption is that h1s is a crazy, mixed-up kid.

st father's assumpt1on 1s that boys will be boys. .

His pr1pc1pa1 S assumpt1on is that there aré too many boys | f
like Willie about ané that.the school is better off without
them. | o e

The police's assumptions are that nublic property must be

‘protected and wrong doers nust be discouraged.

1

It is clear that if Willie's: mother were to discuss;w111ie's activities with

they are arguing from different assumptions.
People can iMprove'thgir critical reasoning skills, And it is evident
from our experience that there is no substitute for practice, Students must

be given good situations,!prob]éms, and simy]dtions from which to develop and

 Skills. -
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Gathering, Recording and Analyzing Data ,

| The first step 1n ﬁhe Problemlsolning model 1is to onderst;nd the’ problean.
'When full information 13 presented to a student, understanding the problem involvea
careful reading, eliminating ex;raneous 1nformation, and for some problems, ’
drawing a sketch or a diagg;m/or organizing given data in a tabl . These aro the
| usual kinds of probleno students ara given in school. Unfort ‘atoly. most~problens

encountered in one's life (at work, at home. or socially) aro'no 80 "neat." v

Crucial or holpful 1nformation is often missing and the pro om solver must hnvo

skills not only for obtaining necessary information, but alao for recognizing what
1nformation is needed. Soime example of such problems follow. - o
e ROw can productivity bte increased in Plant A?
" How can the absentse rate oe roducod’ )
! | * What 1s the least expensive way to get Job X done, considering labor costs,
cost of materials and employee morale? .
' How do I get my car started so I can get to work on time this morning?
* What steps can I take to effect a behavior change in Person Y?. |
* To cut costs and maintain sales volunme, wherp can money best be saved in the
Production o? Product X, packaging or adverﬂising?
* What is the best solution for a Problen 1nvo1v1ng a doaagroemenf‘betwoen
labor and management° E

. How can the quality of on-the~ job training be improved tolzeach skills more
efficiently? . h ' °

I3
L)

* What are the important variables for increasing morale?
”

* How can I plan my finances to Teserve X amount of money per month for

investments?

Data-gathering can occur on many levels. In some cases, understructured observation

is useful. For example, simply watching a production line for an hour could help a

. l{ﬁ: porson to generate 1deas for a more atructured efficiency study. Or a task-oriented
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group could be observed for clues about group discord. More analytical data-

gathering involes the use of checklist or coding of events or behaviors. Once

data is coHected, a second skills is to summarize the information in a mean-
1'ngfq1 form. If the information is quantitative, data'from a checklist ran

, be ‘recorded in a variety of_-kinds of graph's,' tables, or figures. Non-quanti-
_'tati've observations can be categorized.or written up as a case study. The
skill of.selecting a way to represent data interacts with a third skill:

analyzing observat1ona1 results.
General Motors recognizes that data-gathering is often cxitical for problem-

soiving. The manual they use for training enployees to‘conduct Employee Partlci-

pation Groups includes the following datz-gathering skillss

{. Making Check Lists., The following examples from the GM manual show how

informatidn can be organized about two different aspects of possible causes |

of a parta shortage (e.g., type of part and number cf ag\rtages by month).

Direct cbeervations are recorded as i. .y occur.,

Type Of Port Number. Of Shortoges By Month |-
, JIFIM]ATM]IJ]JTALS [O]N|D]Total
/ 00 4 -'
002 4%
003
004
005
006
Other
Unknown
Total
’ . Type | Number Of Shortages By Shif? Type Length Of Shortage
} Of Part ™7 2 7 TOther] Total] | Of Port "R T Wik.[1 Me.] Other] Total
= 00! oof | | v .
o 002 V1 v 02 | 4
b 003 003 ' -
b 004 004
e 005 005
a ; :
006 006
Other . Other
Unknown Unknown "o
] e ot -

s
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2, Making Charts. Information from check lists can be vecorded in charts

which help “;the pm"olem-solver to analyze the rroblem to be solved,

An example:

.' Machine \

Type Of Reject —7— Total

\ I 2 3 4
Scratch Y 2 / 5 /2
_ Bent : 3 / 2 4 /0
o Dented / 4 / 2 8 <
Other/Unknown 0 o o o o
Total | ] 7 ¥ 1| ,_50.-i

A second kind of chart is a bar graph. The following graphs indicate that
| possible. caies of re;jects to consider first might be (1) something making
. _' ", - scratches (12 of the 30 rejects); (2) mvolved with the 4th machine (11 of

e

the 30 rejects); \3) on the Brd ahift (15 o:f tho 30 rojects)

TYPE ~ ° MACHINE® "~ SHIFT
. k30 L " 130 ‘ -30
o 20 -20 . - 20
10 H -10 - [—, -10
" ~ =~ - I_-l
H ﬂ L ﬂﬂﬂ L ]
S A A® 12 3 4 A 2 3 0S
&Y F Fs oi(\:“ o'l(\is°\
¥ Ce S e
& & &
9 D O
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A third kind of chart is a Paref; éha@ﬁ. Pareto charts organize vital in-
formation and data in a cummulative wa}\ In the following example from
Lloyd and Rehg (1983), the week]y.éost o%\supp]iesfor eight classrooms. has
been'éonverted into percentages whfch hgvé\been‘depicted in a bar graph

with the percentages in descendingforder. \Ihe solid 1ine illustrates cumula-

tive pefcehtagés. In this exayp]e, the graﬁh shows that classrooms E and B

{
are responsible for 68 percent of the total expenditure. One option frowithis
data is to conclude that the other classroom expenditures are "trivial" factors

o

and attention should be %ocused oh the.costs fdr schools E and B.

- 100%

n

$48,26

\.

LJ

| Co - 90%. |
O P P el e «— $40.85 (8%)
$38.61] .- i L a0

AN PRI —— Y im e e TR $32.69 (6%)
528,96 - | . . | 60%
\ ’ - 5%

S e e 2] T e 822,50 (W7R)

o/

| | 308

$3.65. ' a | - 208
' L 10

O A e B ] ——1 o
B 8 c A F G oA I ;!
$22.50 $10.19 $8.16 $3.40 $1.50 $1.12 $.90 $.49
CLASSROOM

1350




-64-

Social and 1nterpevsona1 prob]em solving can also require data- gather1ﬂg
Much of this must be done via observation of (people and their 1nteract1ons In
conflicts between two people, the needs of thh people must be known and good
listening skills (ﬁo be cutlined in a later section) can provide much o% the‘
necessary data. For example, if an emp]oyee gradually becomes less productive

and less cooperative, a supervisor's Tistening skills might reveal problems rang-

ing from poor health to financial prob]ems to unsat1sfactory work1ng conditions.

" Such information- gather1ng is critical for 1nterpersona1 prob]em so1v1ng

! +

Many interpersonal -roblems involve needs, preferences, or values of

»

groups of people. Useful information can be collected via lnterest surveys,

‘evaluation forms, or othex quesiionnaires. One of the most: effective ways to

W

‘{mprove the quality of training Prograns 18 to conduct frequent anonymous
evaluations by participants. ‘Talllies ,of reaponses to otJective items of'ten
reveal pattems of possible causes of problems. FKor example, ratings for the
inst;uctor s rapport with the class might be low while ratings for 1nstructional

materials are high. Open-ended questions are extremely useful and usually

give additional additional relevant information. 4

e
<

Objective observaticn pf‘gfoup dynamics is often the key to solving

o)

problems involving group cohesiveness and group productivity.‘JIn most groups,

people assume roles (lsader, follower, antagonist, peace-make},'clown, etc.).
. obserfation of interactions amogg.memQ$ra of”a.grgup is useful information
for a group facilitatbr.

Good and Brophy (1978) give many examﬁleﬁ of instruments for gathering
{nformation about classroom dynamics and teacher behavior. The follbwing foim,
for exanple, can be used to determine whether a teacher is giving appropriate
feedback to students about the adequacy of their ré§pon;es in discussion and

recitation sessions.

«




TEACHER ' FEEDBACK WHEN STUDENT FAILS TO ANSWER CORRECTLY
. DIRECTIONS: When a student is unable to answer a question’or gives
. answers incorrectly, code as nmany categoiies as apply
to the teacher's feedback responses.
. .
. BEHAVIOR CATEGORIES
1., Criticizes
“‘v e 2, Says "No," "That's not right,” ect. 1, 13. y
\ 3. - No° foodback--goes on to something else’
4. Ambiguous--doesn't indlcate whether or not 2. b, _ p
‘answer is acceptable o .
5. Asks a student or the claaa whether S 15,
. answer is correct ' K :
6, Asks someone else to anawer the question. b, . 16, | 7
: 7. Repeats question to same student, prompts
("Well?™ "Do you know?" etc.) ' 5 17, L .
8, Gives a clue or rephrases question to ) o '
make it easiex 6. 18.
9, Asks same student an antiroly new question _ 4
10. Answers question for the student 7. 19. )
11. Answers question and also glves explanation‘ . s
‘ or rationale for answer . 8. _ 20,
12, Gives explanation or rationale fcr why .
student's answer was nct correct 9. 21,
13. Pralses student for good attempt or gueas :
14, Other (specify) - ) 10, 22,
i1, 23.
1 2 ¢ 2“ [ )

[f instruction in problem solving is to be transferable to real-1ife
problems, students must learn to gather relevant 1nf0rmation and they must be

armed with tools for recording and analyzing their observations.
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THE FIVE STEé MODEL EXTENDED FOR PROBLEM SOLVING

The Five Step Model has been developed as an aide for studénts'in solving

problems.

It is extended here to show how man? ugseful Strategies“can be

embedded within the model. = o .

.
3

Extended Model | | o

‘ ‘l..‘Understand the problem

_0

"0

(o]

o

What are the essential data?
Is there enoigh information to solve the problem?

would a figure or sketch help? Maybe introduce symbols or other
variables. : ' ' -

‘Séparate the probléﬁ into‘panageable parts, if needed. Write down

each part. .-

Can the problem be cestated in a different way to help understand
ie? ' )

2, Brainstorm for Possible Solution Strategles

(o]

(o]

0

(e 0

. ' . .
. 3, Choose a Tentative Solution Strategy

"0

Generate a lot of ideas. ;Don't judge them, just write them down.

Has a problem like it been solved before? : o

A

Would working a related problem be useful&" A

1f there were some particular additional information, c¢ould the S
problem be solved? Where would the information be obtained? ‘

+

Remember, the strategy may not work 'and the process may have to be
star, -d over, .

For “peonle” problems, consequences agsociated with carfyihg'out
tentative strategles must be carefully weighed. :

Also, Lf people are working out an int. personal problem, then the

. tentative 'strategy, will likely be a cowpromise: No ode is likely to

get everything they rant. o

i
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‘0 Would it be useful t¢ have someone else go over your steps?

-67- - o | | R -

N 4

.Carry Out the Tenéative Solution'Stfategy

o Check each step ‘as the Blan in carried out. Chéck that each step is
OK. Is each step correct or valid? j L. : ’

o Are there probably places for errois, mistakas, or faulty reasouing?
Wbere are they? ‘

[ ' .

o°For implementing solutions to "people” problems, decide "Who does

. What, When." _ Maybe write it dowm., ' .

iﬁgrn R : ’

o Check the result if possible. Is.the4judgment soundf Does it have
a reagsonable chance of solving the problem?

. , . ’ . X

o Wonat are the implications or consequences of the solution?

@

S

-0 Could the problem be worked another way? -Perhaps look at other |

people's solutions and hear what they have to say.

o_If‘appropriate, evgiuate the effectiveness of the solution.

_ 0 Have enough ﬁrobleﬁs 1ike this one heen worked to begin to

generalize to a plaﬁ for solviug similar problems? , . -

.0 Does this solved protlem open up aew relationships thac hado't béeg

thought of before? Think about it! S

L)
v

o What are your strengths as a problem solver? Your weaknesses?

o Are you gettingfinvolved ii solving problems? Are you doing the
work or is someone elsa? Your involvement 19 assengial.

s

3 Ly

o N _ _ ’ b




w68

Higner Ordar Probleﬁ $0lving'$killa
B "

LA

 8ince its}incaption,in 1969, the National Assessment of Educational Pro-
gress (N&EP) has surveyed the knowledge, skills, and-attitudes of over one

willioon students. The Education Commission of States, which collects this

k.

data, reported ‘that. "today’s micimue skills are demonstrated successfully by a

nujorilty of g:udents.v Higher ordar skilLs, thaver,'are achieved ouly by a

.

minori:y~of L7~yaar-olds, and this proportios daclined over the last decade.
. ) N 9 . . . ) N
'1f this trend continues, as many as two wililon students may graduate in 1990 |

without the skills uegesééry for employmeuu!in tomorrow's warketplace" (Educa-
tion Commission of the States, 1982, p. 2).' They furthor noted that:

The “basics" of touoirow are the skilla considered to be of a higher lavel
today. Thede skills includa: i
Evaluation and analysis skills

Critical thinking : Co
Problam~golving strategies (including wathematical problem-oulving)
Organization and reference skills ’ : -
Syunthesis =

Application

Creativity . _ - .
Dacisiou-making given ccumplete’information Ca
Communicationy skills through a variety.of modes (p. 6) -

.L0C OGO 0906 O

A survey of 123T9chool|sySCems (Henry & Raymord, 1982) found that the
hasic sklll of ‘reasoning” had the smallest per.entage of school systems
evaluaring students a8 having suparior preparatica. Sixteen parcent of the

schools acknowledged that "the.aajority of work force-bound students wevwc

A

inadequately prepared to reason through complex problems and declslous” (p.

215, ’

ment of Bducarnion Progresa! drew the following coaclusivn from NAEP findings.

Nloser exawinatlon of the data reveals that poorly developed probleh )
golving skills hinder students’ parformance in mathematics. Indeed, weak-
neasas exlst in the so-called high.r-order skills in gemeral. Most'stu=
dents do well with Lizeral comprehension but lack the skills ,of infereuce,

3
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4

analysis, and lnterpretation. ‘Today's defininion of functional linetaoy'v
calls for these higher-order skills more than aver before, ewsn as sty-
dents' masiery of them i{s seemingly on che decline. Clearly, a renewed
focus on :hese skills is needed (p. 666). '
_As students actempt to solve more and more complex problems, the need for
~ them to acquire higher—order problem solving skills increases. Tor General
Motors, some of these skills are problem analysis,'decision-m;king, and plan-
" ning. Some_higher*oxder'skills listed by Piaget are hypothetical thinking,
 observing and discovering pattarns, establishing”relationships,'méking gener-
alizations, and sophistication with combinatorial and probabilistic thinking .
"Bloom;s (1956) hierarghy of cognitive skills begins with knowledge of facts

and extends to higher«order skills.

Level 1l: Knowledg_ The ability to recall speuific facts, mechods, or

procedures: terminology, facts, rules, treuds, classification schemes, cri-

teria, methodology, principles, 3eneralizations, theories, ‘structures. This

"avel involves little more than retrieving stored information.

Level 2: Comprehension. The abiiity to make use of what is being commun-

Al

fcat®d: o translate or put informatiou in another form (restaté an idea,

¢

interpret a diagram, summarize, draw a picture); to lnterpret or ‘reorder ldeas . .- e
and comprehend inter—rélutioooﬁips; to extrapolato,o;“govbeyoud'the glven dat;
(drawing conclusions, theorizing, predicting). .This level involves under=
standing idéao. | : : Y

Level 3: Applicatipn. The ability to apply knowledge and principles to

actualmsituations: generalizing to another situation. This level invélves

putring {nto action knowledge which from Level 2 has been understood.

[ Level 4¢ Analysis. The ability to classify ov break -material down into -
i ) B ' ' ,
{ts componernta, to understanc he relationships between the components, and to

\

recognize the priaciple that organizes the structure ov the system: to com=

pary 4nd contrast, to discinguish between fact and opinion, to recognize ,

\)‘ rt i\'
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extraneous information, to recognize unstated assumptions, to compare theor=

ies. This level involves a kind of logical thinking similar to Plaget's

7

formal operationms.
o )

Level 5: Synthesis. The ability to bring-together ideas and knowledge

) I ’
frem wany sourcps to form new ideas, methods,-or procedures: uaique

commuaication, a plan, a set of operations, & strategy. This level involves

L]

creative 0. original thinking.

3

Level 6: Evaluatinu. The ability to make quantitative and qualitative |
j:dgments: to weigh, to examine, to analyze, to use criteria, to recognize

the best of sevefal reasoplbly good ah%weps or golutions. This lavel requires

[

the abilities ci the first five levels and is crucial for substantive, problem

M-

sglving._ ' L
Although Bloomzet. al..preparea their widely acceptéd taxonomy inE1956 as

.4 guide for dgveloping and evaluating educational_objeétives,Vactual ;lassréod

instruction has generally focused on Level lland Level 2 object;ves. Bloom

(1984) obsevved: o .
. . . teachers in the United States typically make use of textbooks that
rdrely pose real problems. These textbooks emphasize specific content to
be remembered and give students little opportumity to discover underlying
concepts and principles and even less opportunity to attack real problems
in the envirouments in which they live. The teacher-made tests (and
standardized tests) are largely tests of rememberad informatien. Afcer
the sale of over ocme million copies of The Taxonomy of Educational Objec~
tives-~Cognitive Domain (1956) and over a quarter of a century of the use

¢ Of this domain in preservice and in-service teacher training, it is esti~
mated, that over 90% of test questions that U.S. public school studeats are
now expected to answer deal with little-more than information. Our
{nstructional materia’, our classroom teaching methods, and our testing
methods rarely rise above the lowest category of the Taxonomy--knowledge

(p. 13).

There is no better context within which to develop higher-order skills

than in the context of problem solviug. A bonus is that the cognitive levels

of knowledge and undevstanding can also be developed via problem solving. The

W
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'an active role as-a problem, sovver and often controls decisions and

'Vational Council of Teaciets of Mathematics in its égenda for Actionﬁ-

‘Recommendations for the 80's (1980) had as its number one, recommendation that

mathematical content for K-lz be raughi primarily in a problem-solving
context.

Simulations

In simu1at1ons, students are actively involved. ﬁhe student assumes

@

consequences that are\a part of meost problem solving s1tuation$ For

example, in the swmulat1on Life-Career (published by western Publishing

Co. ), students must make decis1ons and solve problems for a fictitious

person as the person deals with work, marriage, and education A]ayers

.

p1an time and act1v1t1es relative to school, studying, job, 1e1aure t1me, .

and fam11y The game generates a universe of simu1ated exper1en that

_students can compare with the real world; that is, they can cmngare the

exper1ences in the game to what they beljeve true about their own world.

. Sarane Boocock (1968) found that the Life Career simu1ation jncreased

ttudents facuta1 know1edge about careers; establnshed new relationships &

‘o

" for students on how ju.s, school, and family can be very 1ncnrdependent,

he1ped students learn that there is a causal relationship between their
/.-
behavior and the outcome of events, and 1ncreased =tudent confidence in

their decision mak1ng and problem solving ab11itie$
The World Future Society pub11shed a directory of 1nformat1on resources
which includes descriptions and references for 45 simulation games (Cornish,

1979, pp. 627-638).. Some other resources:
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Simulation Games for the Social Studjes Classroom  villiam

A..Nesbitt (1971), Foreign Po1icz/Assobiatjon, Glenview, IL.

-+ onstruction and Use ofewritten imulations by Christine McGuire,

/ _.awrence Solomon, and -Philip Bashoox (1976), The Psycho]og1ca1

o Corporat1on.

"~. simulation Games in Learnyng,by sarane Boocock and E. 0. Schild
(1968) Sage Pub11cat1ons, Bever1y H111s, CA. |
Good simulations require most of the essential moves of successfu1
prob1em so]vers gathering data, selecting a1ternat1ves, conduc+1ng analyses,

v'synthesizing, genera11zing, making decisions, phenn1ng, and taking action.

Accord1ng £0 N111iam A. Nesbitt (191y6j’s1mu1ations teach students to thinrk
g critica11y,fe§iﬁﬁne alternative strategies, and to cr1t1que their own
‘détisionsi;nd behaviors. Simu]ations provide an opportun1ty for students

to solve substantive_prob]ems‘and‘to gain confidence in their ab111t1es to
7\_ tackle problEms, wrestle with them;‘ano by progressing 4 bit at a time,

eventgatgy so1ve them. y

Interpersonal Ski11s for Being Effective with/Individua1s and In Groups .
. Interpersona1 skills are cr1t1ca1 for problem solving, and they have
been 1dent1f1ed as highly des1rab1e by emp]oyers. A very recent studyn
" Perspectives on Vocat.ona] Education (Chicago United, 1984) found that 94%

of 995 employers cited the ability to work with others as the interpersona]“)

skil\ they most wanted in their workers. One of the conclu-ions from a survey

of 593 secondary vocatiopa] tra1n1ng teachers in 32 vocational training program - "//
»areas (Greenan, 1983) was that "all 1nterpersona1 relations skills are very

important for success and highly generalizable across all program areas and

/

programs" (p.57). ' /// ‘ | ) )

)
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Considering the 1mportance p]aced on .interpersonal skills by representanbg
|

_t1ves of bus1ness and 1ndustry and by vocat1ona1 educators, they shou]d be

part of a pretecpn1ca1 curriculum. The fo1IOW1ng but11ne gives a listing of

specific skills which are applicable in most mnterpersonal settings -- at - .' ;

home, at work, and particu]ariy‘inttask-Orientéd problem solving sessions.
-~ 2 | : |

It

4

\ T Summary of Interpersonal Skills Y /

I. Awareness of self and otners '. j }
A Values |

3 :B. Needs * - - _ : o fﬁf’
C. Feelings . | /.. R

\ -~

II. Recognizing prob]em\owne;ship (Who is upset?) //
;

A. Ident1fy1ng self as being upset . - /

B. Ident1fy1ng other person as be1ng upset , ;__'.
IIIu' Selecting appropr1ate skills accord1ng to prob]em ownership
| A. Assert1ve statements when problem owned by self
B. L1§ten1ng skills when problem owned by - other person

IV. Recognizina Roadblocks to Commun1cat1on when someone owns
a prob]em ‘ .

A. ,D1rectnve Responses f
1. 0rder1ng, command1ng, directing
2. Warning, threatening

B. So]ution Responses (advising, offering solutions or
suggestions)

5 C. Persuasive Responses oL ‘
1. Mora11z1ng, predch1ng, giving "shoulds and oughts"
2. Teach1ng, lecturing, giving 1og1ca1 -arguments

3. Reassuring, sympathizing, consoling, supporting

/:u . ‘\_
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VI,

D.

F.

G

BREY /5

Evaluative Responses .

l-;
. 2‘-
_.3-

ed,

Interpreting, analyzing, diagnosing

Judging, criticizing, ‘disagreeing, blaming
Name-callinp. stereotyning, labeling, ridiculing

Praising, ag:eeing, giving positive evaluations

Avoidance Responsés

.14 Withdrawing, . diutracting, being sarcastih, humoring,
diverting

2. Emphasizing one's own needs

Ouestioning responses (Probing, interrogating, cross-
* examining

3

.& Interrupting-

AvoidinguRoadblocks to Comﬁunication

}isteniﬁg

A.'

Ericouraging the other person to talk

1. Silence

2. Nonverbal encouragement
3. Verbal encouragement
fRésponding by reflecting meaning

\

17 ﬁarauhrasing :

2.

Clarifyi.g, confirming

Responding by reflecting

Listening!

Teaning and feeli.gs -- Active

Avnlying’ Active Liste@ingg

1.

2.

3.

/

Dedling with anget //

Facilitating ptobiem solving

Support and rapport | ]

/
J

Assertive statements - ,/

A,

B.

Distinguishing betweeh'aggressive and assertive statements

Giving I~-Messages

131
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Problem Solving in Groups E /

Problem solving in groups is now emerging as an important part of the work

world for all levels of employees, not just managers (Pratzner & Russell
1984) iny ¢

Isolutions.
I

These organizations have implemented programs
called "Quality C%rcles Programs,

4
Quality Control Clrcle.

, .
Many companies are involving workers in diagnosing problens and. imple~
menting effective '

’ ’ .

of which -one important element 1s the
Very briefly, Quality Control Circles have these
I;f thin,s .n common. Size:

preferably five to ten members. Volunteerism:
3 freedom of choice to join. Meetings: one hour weekly, with exceptions.
S -
© o Skills:

planning.

brainstorming, cause and effect analysis, data collection, affective

Japanese industrialists have been using/Qua]ity Control C1rc1es since 1960

/
As many as 11 million workers are involved in Quality Circle movements throughout

/
Japan, and idustries in all of the world's industrializea countries have shown
interest in impiémenting the process.

it
The Lockheed Company's Missile and
Space Division was the first United States-organization to put ‘the concept

into action in 1974 and a $500 000 investmgnt‘in the program resulted in an
estimated savings of $3 million (Lloyd & Rehg, 1983).

tions in the public sector which have implemented employee participation
) groups (Lloyd & Rehg, 1970).

The National Center for Research in Vocational Education listed organiza-

Among these are the U.S. Air Force, the U.S.
Army, the U.S. Navy, and the Faderal Aviation Administration.
e '

Also listed -
were 162 organizations in the private sector.

Among these ire such major com=
panies as Bendix Corporation, Firestone, G. E. Major Appliances, General

Fooda, General Motors, Hewlett Packard, Hughes Aircraft, J. C. Penney, McGraw-

Y

’ L ]
Edison,. Polaroid, 3M, Union Carbide, Uriroyal, and Westinéhouse.

~
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Not only are Quality Control Circles advantageous for productivity in

business and industry, they are very effective for problem'solving in any

o

‘organization. Lloyd and Rehg (1983) gave an exampie of effective use 6f Qual-
ity Control Circles by school districts.

. . . a midwestern schhol district has used the QC process to solve
problems that results from declining enrollments and escalating «costs
(Rehg, 1982). Ten quality circles made up of administrators, faculty,
staff, and citizens met to devélop solutions which were then compiled and
distributed to the ten groups. Consensus was. reached, and the proposed
solution was then presented to the public for teview. The school board
adopted the solution essentially as proposed by the quality circles ' No
complaints were received. nor were any grievances filed despife the facts
that some teachers were reassigned and some terdinated, and that somi o
schools were closed. In contrast, the-school Wdard, in an.adjoining\
district facing a similar problem, made a unilateral decision to close
certain schools. In response, a citizen's group filed a lawsuit in an
attempt to block, the closing. //} - S T

Pratzoner and Russell (1984) have delineated the skills, knowledge, an

abilities needed for high-involveplenr participative work ‘setting (pp.. 12-13).

Under the skill are Group Problem Solving they list eight sub—categorie7:
7~
Interper 1l Skills, Group Process Skills, Problem-Solving Skills, Decision
. . - PN .
Making, Planning, Coumui.ication and Thinking/Reasoning. The specific skills

for two of these categoriés are given below.. /
| |
/

¥
Interpersonal Skills Communication |
o Self-directed o With indivdduals /

0 Flexible o With groafis! /
o Assertive ~ o Presentation skills o
o Open | o Varbal skills A )
o Curious to learn o Writing skills :
o Able to share/teach o Listening skills ‘
o Responsive ' .
o -Understanding of behavior h ;

+

' The Genmeral V.:tors Employee Participation Groups Manual (1980) is used to

train employses to be effectiva group members. Many of the skills the

employees learn ére ianterpersonal skills. Somé-gxamples:
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Involving Others. You may notice some people getting quit during a meet-
ing. They may ‘have information or ideas but may be reluctant to break
into the discussion. You can-"invite" them in. Example: “Jonn, we
haven't heard from yJu yet. What do you think?” '

Give Credit-—-Avoid "Put-Downs”. If you borrow amother's idea or add to
it, give them credit for the basic idea, If you don't like another's
idea, avoid criticizing the -person. Example: "Mary's idea cof using
the scrap 13 a possibility. I like it better than not usiag the
scrap.” (Not using the scrap wae Paul's ‘idea.) |

4

It is not sufficient for succesaful group problem,solvihg for a persom to
be adept at problem solving strategles withbut aisq havfng good interpersonél

skills. Unlike individual problem solving, group solution strategies”are

usually arrived at through processes which require listening, empathy, coop=
eration, and comcern for everyone's needs.‘J

t
o

“The Five=Step Model is highly adaptable to group problem solving, whether

mutual problems exist fpr ouly two individuals or a group. Some problems cen-
ter.around Conflict of Needs. Tﬁatvis,‘the needs of one or more persons are

o~

not being met, and a change in the behavior of the other berson or persons 1is

!

necéssar& to solv§ the problem. In such situations, the specific interﬁer- '
sonal skills desgribed eaflier:are necesghry, pa;ticularlg*at the first étep:
as shown below.

?ive Step Moudel for Solving Problems Resulting "from a Conflict of Needs

1. Understand the Problem

o One person initiates the process by éiving au I~message.

o .0ften, the other persons will be defensive or will unvell their own
related problems, so the first person must reflect meaning or
actively listen in order for the real problem(e) to be identified.
avoiding roadblocks is critical at this point, particularly if the
sharing becomés emotional. S <

o Once the problem is clarified, it should be summarized to be certain
that there is agreement on what the problem is. y
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2. Brainstorm for Possible Solutions

Ly
4

o Suggestions are unot to be evaluated, and a skillful peéson encoar—
ages others to contribute ideas. “ ‘

“ ,\ ! ) ‘
o Self-knowledge is important for resisting tendencies_td interrupt,
to put other people's ideas down, or unot to be open to new ideas.

o

3. Choose a Tentative Solution

o0 Although compromise is gometimes necessary at this stage, the needs .
of both or all people must be met as best as possible. ! Assertive
statements are important 1f one feels that a solution is aot good

. for all the people involved, particularly for onesalf.

4. Carcy Out the Tentative Strategy

o It is important.to decide ."Who, does What, When."

o A very specific time should be sant for evaluting the solution,
which should be considerad a trial solution, perhaps the first of
several attempts to meet gvaryone's needs. .

5, Learmn’ ’ ‘ .

_ . . . |

o As new procedures, routine, or ‘behaviors are attempted, look for
opportunities to {increase self-knowledge. If the solution is not
working, this is the time to look more closely at your real needs.
Perhaps the problem, as you saw {t, was not the real problem for
you. Maybe you need to change what you are doing. Maybe the’

v environment needs to be chanaged. v '

.0 Zvaluate tﬁe effectiveness of the solution:;/zﬁflg;ocess might need
to be repeated, from ateps 1 through 5.

Thomas Gordon_(l974) calls this process the "ﬁg'Lose“ problem solving
methodi In most iuterpersonal problem solving bng person “wins” and the other
“loses™. Ekamples are: authoritarian classrooms where teachers "win" agd
students ;lose" or.permissive clasgrooms where students "win" and teachers
"lose."’ Analagous situations occur in business and {ndustry when management
and labor become {nvolved in power struggles. The objective of the Five Step

Model is to resolve corflicts or to solve problems so that everyune gets some

of their needs met. \\\\
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This kind of process is used in business and industry when Quality’
Control Circles engage in group problem solving and the results have been

" impressive. Lloyd and Rehg°(1983) gave examples of the outcomes of some of

I

-

ithese group efforts.

o A Quality Control committee suggested a procedure nhinh was initiated by
the Purchasing Department at Westinghouse Electronics Systems Center in

Baltinore, Maryland. By returning overshipments to venders at their own
expense, an estimated ¢636 000 was saved.

o Management of a General Motors plant in Tarrytown. New York was consid=-
. ering closing the plant down because of high absenteeism and poor pro-
duct quality. The number 'of outstanding employee grievances against
management totalled two thousand. Since Quality Circles began to hold
meetings to discuss complaints and fdeas for boosting efficiency, the

number of outstanding grievances has dropped to thirty, and absenteeism
_has been reducad to 2.5 percent.

o At the Lockheed Company, a Quality Circle developed a method to mold 4 -

. plastic part assembly in two instead of five steps. The redesigned
assembly 1s lighter and stronger than its predecessor, and has resulted
in an estimated savings of $160,000 over the life of the contract.
Since 1974, Lockheed's savings from {ts Quality Control program atre

estimated at almost $3 million, six times the cost of operating the
program.

'Ibe Need for Interpersonal Skills for Negotiating ) ~

(3]

. Whether between 'individuals orein grodps, intgrpersona] skills are central

to successful negotiation as described by Fisher and Ury in their 1983 best-

sé]]er Getting to Yes: Negotiating Agreement Without Giving In. Negbtiations

occur 1n everyday 1ife, as when a -person returns a defective product and needs

a settlement or when price d1fferences must be reso]ved In more forma] nego-

tiating- protesses, individuals represent constituencies and negot1at1ng sessions
'are sometimes hardhitting encounters, even to the point of using "dirty tricks."

F1sher and Ury, however, advocate an approach that cons1sts of skillful inter-

persona] 1nteratt1ons combined with assert1ve skills. .Some of the skills they

; ment1on are awareness of one's fellings, active listening, and I-messages.

u(-
)
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. : .”humén beings . . . are creatures of $trong emotions who often have rads
ically different:percept{ons and have difficu]ty—gommunicatipg clearly. Emotions
typically become entangled withftheuobdéatfve merits of'£;e prbB]ém'. .
Figuratiye]y.if not literally, the-participants should come to see themselves

aé.workinb side by side, attackiﬁé the problem, n.® each other (p.11)."

L]

Conclusion

It is c]éér that the American Qbrkn]ace is placing increasing iﬁportance
fn o on ;mp1oyee prob]em solving -and that 1nterpersond1 skills are needed to be 2
effective in problem 501V1ng groups. In add1t1on, most citizens are 1nvo1ved
in severa] groups 1in the1r da11y lives-- in classes they take, in PTA's, 1n
| soc1a1 groups, in church groups-- and the qua11ty of the1r part1c1pat1on would

[

be enharced by being more sk111ed 1nterpersona11y. That is suff1c1ent evidence

to consider interpersonal skills "bdsié“ and to ser1ou;1y consider where and

how they shou]d be taught in the. pre-techn1ca1 curr1cu1um. |
. o There is a need for a formal curriculum for problem sotv1ng skil]s.
Ski]]sfﬁust be sEud1ed, ana]yzeq, and practiced. At the same time, teachers
stould acquire these skills themselves so that they will be effective models
for students. Teachers mdst be prepared to facilitate problem solving when-
eve; the need afises. These are the learning experiences which students will
remember above ;11 others. Active involvement in actual prob]em solving is

v

“invaluable, and this should occur at all grade levels.
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‘Implementation

The design for imp]ementation of a cretechnica1 ¢urriculum presented in
this section synthesizes fdeas of Dyrenfurth (1984; on technological 1iteracy
of Levin and Rumberger (1983) on recurrent education, of Siiberman (1983)
the goa]s of vocat1ona1 education, and Pratzner's (1984) work on soc1u—techn1ca1

. literacy. The design is based on the following assumptions: ,
';;Emp1oyees will work in environmente inf1uenced’by change and
technological 1nnovat1ons. - 0 v

|
-"The structure of the 1abor market will require differing degrees

of training. Per1od1c retra1n1ng will-be a s1gn1f1cant parL of "
: theﬂwork experience, regardiess of an 1nd1v1dua1 s position with-
» in the structure. ‘ - . ‘Q. |
° ; - Educat1un must give 1nd1v1dua1s the skills needed at entry level
posi-tions anp for undertaking educat1on and trg1n1ng.as needed to
brOgrees»occupationaW]y. : Lo
- Employees will have increased opportun1t1es to work in high-involve- |

ment 1ndustr1es which will 1ucrease their, opportun1t1es to part1c1pa¢e

~in problem solving and in group consensus decision making.

¢

The respons1b111ty for prov1d1ng a pretechnical as well as a technical edu-

cation is the shared respons1b111ty of both SubJect matter and vocational educa—'

4

tion teachers. Vbcationa1 educators are primarily respons1b1e for cgoperat1ng

- w1th subject matter tearhers to insure that appropriate and up- -to-date appli-
cations are being taught They are also primarily reSpons1b1e for teach1ng
entry 1eve1 job -skills and for prepar1ng $tudents to deal with their work’lives.

The respons1b111t4es for vocat1ona1 educators are further extended by the
fact that individuals enter the labor farce at different times in the educat1ona1

sequence. For instance, they must provide for dr0p—outs who - have not achieved e

B!
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o - a mintmal level of technological literacy arid for enrolled students who are
) S ,
seeking first jobs with minimal level job skills. '
| The skill to be implemented are depicted in Figure 1 which displays who »
does what when, - "%~ | L o ‘
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!

}mplementation Structqye S 5& ' B .
Generalizable Sﬁil]s» s; Téhnéitidp Skills . Problem So1v1ng.5ki]l§
~ Reasoning " ' - Change in Environment . Cooperative Group Skills.-
e . Communication : o f - Change in Relationships _.- Interpersonal Skills
| "Mathematical . . Change in Self - Information Related Skills
.« - Jnterpersonal - ' . Stress, Loss, Grief : Task Related Skills
Attitudinal ‘ Decision Making - L Under$tandirg Human Behavior
Techno]ogical o : : { ~
ﬁ* . —— ou ? —- D - ; .
. PRETECHNICAL EDUCATION (7-12)" 7 TECHNICAL EDUCATION
EQUCATIONAL . EDUCATIONAL " | EpbucATIONAL | T
LEVEL: 7-10 LEVEL. 11-12 | “.l_ LEVEL: 13 and beyond
> | CONTENT: Generalizable skills CONTENT: Generalizable Skills | CONTENT: Job skills related to
o Transition Skills . = . Tranisition Skills A 3 specific occupations.
o Probiem Solving Skilils- : Problem Solving Skills : ’ A '
: " | : Entry Level Job: Skills . : J
o * Hiah, Tech Skills ' .
’ ~{The emphasis will be on simulations) B g ‘
'i INSTRUCT JONAL . : | INSTRUCTIONAL = . - _ | INSTRUCTIONAL , _ .
“7 | RESPONSIBILITY: Cooperative teams 1 ~ RESPONSIBILITY: Vocational RESPONSIBILITY: Vocat1oqal edugators
: of vocational teachers i ‘ Educators Industrial trainers
and subject matter ) - Apprenticeship
teachers ' 0 - - -Programs
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uenera11zab1e Sk111s refer to the sk111s wh1ch are dactively used in work

performance, wh1ch are transferab]e across jobs and which are 1nstrumenta1 to

success on the job and in the classropm. Typically, Generalizable Skills are

associated with the traditional subject matter classes such as mathematics,

-

read1ng, Eng]1sh, social studies and sc1ence and include reason1ng, communi-
cat1on (wr1tten and oral), 1nterpersona1 and att1tude sk111 atta1nment These
“well formed bodies of know]edge are the "basics" of grade%-7 -12. It is sti]]
appropriate and necessary that subJect matter teachers continue teachtng these .

i

subJects, spec1f1ca11y, there is still -a need for teachers who teach Eng]tsn,,

math, sé1ence, etc.; however, this is not sufficient.

Researchers (Brammer & Albrego, 1980; Adler, 1982;. Dan1e1s & Karmos, 1983;
DeBevoise, W., 1982; G1vvons, 1984* Goodlad, 1983, G1s1, 1982, Timpane, 1982;
Pratzner & Ashley, 1984) hav suggested that there exists other skills' to be
learned which intersect w1th every subJect matter-field and voeational education
c]ass, these sk111s have been 1dent1f1ed as Trans1f1on Skills and Problem So]v1ng
Sk111s Trans1t1on Sk111s ‘have never been taught d1rect1y dnd Prob]em Solving
Skills have on1y been tauqht within specific content areas: math, sc1ence, etc.

¥ #J.
In order-that Problem Solving Skills become more 4ntegrated throughout ‘the:

13

ent1re curricula content, it must take on a more gener1c character, that is, a

general modle is needed which could’ serve two -purpnses: (1) Problem solving |
¢

- would ,be taught ir all c1asses, and (2) by using the same mode1 across a]]

subgects a unified approach to problem solying acrags context and situation

would resu]t.' As can be seen in Figure’ 1, it is proposed that-all grade 7-12:
.uChers would be trained to implement this modeT‘which would not only incTude

subiect specific %roblems to be solved, but a]f group and interpersonal probiem

solving, and transition training.

p!
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As students in grade 7-12 go through a myr1ad of trans1t1ons both educa--

tionally and deve]opmenta]]y which affect many areas of their 11ves and which

c0nt1nue across their lifespans, it. is suggested that 1n order to max1m1ze

the1r ab111ty to adapt to these trans1t1ons, that they be d1rect1y taught

skills which wou]d~ensure this outcome. Spec1f1c tra1n1ng is needed tn ass1st -

individuals as they bass.through transit1ons. A11 teachers in grades 7 12

ok, v

would be trained to teach Transttion Ski]]s : .

e ' .&.
| : | The respons1b111ty of vocational educators in. grades - 12 is central to the |
. implementation of Problem Solving and Transition Sk1115 in that they.act as ) "'“fi-
iiaisons between the work world and subJect matter teachers t; strengthen and |
*increase the app11cab111ty of prob]em so1v1ng and the rea11ty of transitions
that will be confronted dur1ngrwork 11fe. In grades 11 on, vocat1ona1 educators '
have .the add1t1ona1 respons1b111ty of pass1ng on the skills of getting'and holding

a job and of ass1st1ng students- in choosing hagh tech or other spec1f1c skill

training. Each of thcse sk111s wou]d use the Prob1em oo1v1ng andwTrans1tion

N ?

Skills, emphas121ng hands- on app11cat1ons and s1mu1at1ons

Figure 2 shows a s1mp11f1ed breakdown of repons1b111ty for 1nstruct1on

~—

t

. Figure 2 .
Grades - - | GENERALIZABLE - - I
: SKILLS . ==== " Taught by
o 7-12 6 o ' o Subject Matter
¢ < , .. Teachers :
Grades Problem Solving *
. ~and - Cooperatively ta. ght by %
7-12 i Transition Skills . = ==-=- vocational education
; . _ " - teachers and subJect .
J o ‘ matter teachers.’ Both
. ~ would be trained to |
.teach them.
Grades ' First Job Skills Vocational education
- High Tech Skills - teachers would be trained -

11-12 ‘S1mu1a¢1ons - to teach simulations..
. A .
3
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Strategj for Vocational Educat1on L - | - | ' o

' o, - .
L~ 3 »

The most 1mportant strategy and format for teaching prob1em solving and

transition sk111s_w1th1n vocational education is through s1mu1at1qns.. Good

v

simulations require utilization of the skills needed to successfu]]y solve
problems or manage trans1t1ons, and provide an opportun1ty for students to gain .
experfence and confidence in their ab111ty to dea1 with issues- they may actua]]y

confront 1n the1r lives and work spaces.
h h]

Vocat1ona1 educators could deve1op s1mu1at1ons wh1ch ref]ect actual work

e re]ated prob1ems and transitions such as: prob1ems from quality work grdups,
. .
worker-supervisor conf11cts, trans1t1ons caused by Tost. JObS, be1ng unemp1oyed

being transferred or retra1ned by 1os1ng friends, be1ng d1vorced or be1ng
\\ °
promoted. Other\s1mu1at1ons could cover automot1ve work, air- cond1t1on1ng,

- metal work, agr1cu1ture, etc. These s1mu1at1on#‘cou1d 1nvo1ve many subJect

‘mattgr.areas (read1ng, comprehené?on, understand1ng graphs, ut111z1ng techn1ca1'
information) and could substantively involve Genera11zabqe Skills. Simulations
could provide a rich domain for students to continue to develop und utilize

their skills for analyiing and synthesizing information, and then to' generalize

*«& conclusions and evaluations. Vocationa1'educators could make school come

-

"a]ive"var studentsvby‘simuiating prob1ems and transitions that are occurring
in the1r lives, and students could use prob]em solving and transition skills to
manage the s1mu1at1on. Thws wou]d enable students to gain conf1dence in the1r

abilities to manage critical prob1ems\and transitions in their.personal and work
N b . ‘,,' > ,

lives.

The wor1d Future Soc1ety pub11shed a director of information resources wh1ch

1nc1udes-descr1pt1ons and references for 45 simulat1on games (Cornish, 979 Pp.

627-638). " Some other-resources are: - ,

Simulation Games for the Social Studies Cl7:groom by William A. Nesbitt '

(1971), Foreign Policy Association, Glenview, IL.

Construction and Use of Written4§imu1ations 6y\Chrjst1ne McGuire, Lawrence




- own world, Sarane ‘Boocock (1968) found that Ler Career s1mu1at1on 1ncreased

Sotomon, and Philip Bashook (1976, The Psychological Corporation.

Sjmu]ation Games in Learnfng,oy Sarane Boocock aii E.0. Schild

4‘(]968), Sage Publications, Beverly Hills, CA. ) o

Examples of simulations using Transition Skills and Probiems Solving Skills

are given below.

A .
\,

\
Simulation for Transition Skills

.An example of. simu]at1ons a]ready in existence is the simu]at1on Life- 1
-Career 1pub11shed by Nestern Pub11sh1ng Co.). Students make deC1s1ons and .

© solve prob]ems for a f1ct1tﬁous person.as the person deals with work, marriage, :
“.and educat1on - Players p1an t1me and act1v1t1es relative to schoo], studying,

Job 1e1sure time, and- fam11y The game generates a universe of simu]ated

, experiences that students can compare with the real world; that is, they

can compare the “experiences *in the game to what they believe true about their

- wemee r—

students' factual knowledge about careers; estab11shed for students that there
. v %
is a causal relationship between the1r behavior and the outcome of events; and

increased student confidence in their decision making and prob]em s01Vang

U

(4

abilities.

Simulation for Problem Solving Skills (Taken from a GM Training Manual)

Your company'has just-obtained a one year oontraot for debivering six
truckloads of hazardous materials a_montn. A11 six trucks are enroute, and.
this-is the first time anyﬁone of you has driven this busy rogd} - A11 trucks
are identical though they are loaded different1y. You will make 11 more

deliveries this yea o | - .

rs
O
(o |
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The second.truckais immediate]y'behind the first truck, which is-pulling
a forklift. Four other trucks afe asout 15 minutes behind on the same road,
The first truck went under a ceme1t underpass with no problem,'but the second
truck got stuck. Comparing the shipping docuﬁents you realize the first
truck is carrying 400 c0ntaiqers weighing 50 pounds each, The cargo ps on
pallets. There is an open *ruck service station ahead. It has a fuﬂ] ’
123qu1pped wrecker for servicing trucks on the highway.- \

A1l the trucks must arr1ve at the destinat1on 20 miles ahead w1th1n

one hour or*your company will have to pay a penalty. ~There is an alternate route

QN

behind you but it is 10 milas longer with equa]]yAheavy_traffic." You are mem-

. bers of the crew driving the stuck truck, What will you-do?

L]

Trans1t1on Model: . - _ |

For vocational educators to teach prob]em so1v1ng and the hand11ng of
transitions through.simu1ations, models for them need tu be taught to teachers.
A transition model is needed.which (a) clarifies transitions, (b) -ccounts for

the deve]opmenta] issues students exper1ence, and (c) which can b integrated

into existing educat1ona1 programs Such a model- is presented beléw. fjww_'”'mmmm
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%he mode] is versatile. It is applicable to almost any kind of transition.
The model m~v be used by students contemp]at1ng career or college choices, ex- )
periencing the 1oss of a friendship, or dealing w1th the loss of a parent through
death or divorce. Existing programs may be integrated into the model. Some
present programs are: | |
1. q Danish and D'Augell] (1980) have developed e coTprehensive approach
to teaching coping skills for,prevénting_crisis and stress. The progrem
teaches 1ife development skills necessary for dealing with anticipated
transitions. It also deals with way$ of managing crises or unplanned -
events and stresses‘communication-and"helgfng skills.

2. Brammer and'Abregov(1981) use problem-solving strategies as sktl]s for
coping with and responding to transitnons.’ " /

3. Meichenbaum (197?) presents guidelines for training people to cope with
stress. The training model emphasizes cognitive.ski]]s and.recognizes -
1nd1v1qy91 and cultural differences.

4, Fuchs® ;nd-Rehm's (1977) program trains people toJmanage feelings and
emot1ons in dea11ng with trans1t10ns |

Two references (Sch]ossberg, 1984; Abrego & Brummer, 1979)'ere useful for

high school teachers. Both g1ve excellent quidelines for helping students handle
.transitions. Educating students to deal with life transitions should be an impor-
tant part of the high'schecl curriculum. Some gﬁide]ines are:. 1) students should
become aware that life transitions are natural and inevitable and that they already
have personal resources ‘or dealing with them. 2) Students should first examine and

analyze transitions they are'éTnEaQXAexperiencing.s They should become aware of

their va]ues, interpersonal sk11ls, competencies, and other persona] resources which
strengthen their ability to cope with change. 3) Students should perce1ve instruction
- as relevant to their present Iives o) that-avmeaningfu1 extension can be made 0

typical anticipated and unanticipated transitions later in 1ife. 4) Students shnuld

B 207
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become aware Gf future anticipated transitions such as graduation, leaving home,:

. etc: and future unanticipated transitions such as not'being'acéepféd.f6}"¢011ege,

1051ng a Job the death of a.spouse, etc. ,5) Thrbughoﬁt the study of transitions,“
the Model for Handling Tran;it1ons should be applied and it should be viewed as a
problem solv =g strategy.

With change and trénsition as the rule rather than the exception it becomes
evident that one of the more pressing concerns.béfore educators today is the em-
powerment of students t) identify, adapt, and manage transitions which occur ‘
developmentally, socia]]y ﬂlqg occupationally in thair life courses. Changing times

~Will bring more §e1f—responsib111ty and more self-help. Maur1ce Gibbons (1984) ‘
noted that ". . .1nst1tutiona1 care and support services are d1m1nish1ng,¢3nd people
can expect to take more respons1b{1ity for themse]ves throughout their 11%et1mes.
Self-help 13 replacing institutional: help (p. 593) " The management of change and
transition must become a part of the 1earn1ng 1ife of the individual. This mdde]
for educating for transition is a beginning.

Problem Solving Model

In addition to a model fbr teaching about’ transitions, one is also needed for .
"  _prbb1em‘éo1v1hg"”Fbrmﬁtudentéjfbﬂho1a"505§}mbé"retrained;“and’in‘genera1”tbrédabt““ww“’
| to a constantly acceTeratanq rate of change in the1r lives, they will need strateg1es
for how to attack and solve problems. Posse551on of at least one genera] model

for solving problems is one essential strategy. There are many d1fferent mode]s. but;f

the one we have devéloped is given below. - o




1.

I11.

Iv.

UNDERSTAND THE PROBLEM -

[+]

CH@OSE A TENTATIVE SOLUTION STRATEGY

¢ sthategies must be carefully weighed.
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Model for Problem Solving

° What are the essential data? .

{
Is there enough information to solve the prob]em?

[ 24

Would a f1gure or sketch he1p7 Maybe 1ntroduce symbols or other var1ab1es

o

Separate the problem into manageable parts, if needed. Write down each part
° Can the problem be restated in a different way to_he]p understand it?
BRAINSTORM FOR POSSIBLE SOLUTION STRATEGIES

° Generate a Tot pf 1deas,‘ Don't judge ‘them, Just write them down:

° Has a problem like it been solved before?‘ S

° Would working a related problem be useful? . -

° If there were eome particu1ar add?tiona] information, could the problem

. be solved? Where could the information be obtained?

° Remember, the strategy may not work and the process may have to be started over

° For "people“ problems, consequences associated.W1th carrying out tentative.

° Also, if people are working out an interpersonal problem, then the tentative

strategy will 1ikely be a compromise. No one is likely to get eVerything

they want. | - 3

CARRY OUT THE TENTATIVE SOLUTION STRATEGY

° Check each step as the plan is carried out. Check that each step is 0K
o d [y
Is each step correct or va11d?

.. Are there p1aces for errors, m1stakes, “or faulty reasoning? Where are

they?

° Would 1t be useful to have someone else go over your steps?

° For implementing so]utions to "people" problems, decide "ﬂhg.doee What, When."

Maybe write it down.




V. LEARN
Lo _ : .
° Check the result if possible. Is the judgement sound? Does it have a

[-4d

o

reasonable chance of so]ving the problem?
° What are the imp]icatione or consequences of the solution?
° Could the problem be worked another way? Perhap§'1ook at other
people's solutinns and_heen what. they have to say. ‘
° If appropriate, evaluate the effectiveness of the solution..
‘5'Have enough problemslfike this one been worked to begin to generalize
to a p1an for solving. similar- prob]ems?
° Does this ‘solved prob]em open up new relat1onsh1ps that hadn't. been“
thought of before? Think about |
At the beginning, we have our stud\nts follow the Five Step Model, step
by step. Later on they are encoyraged to freély use their own creatiyity and
intuition to solve problems since no singié mode1-1s directly applicable to
a]]'prdb]ens. | - . | \\‘

Commercial programs for feachjng'p}obTem solving-exist. The'June 1983 ~
issues of the Kappan listed more than 30 programs, videOJtaped'preSentations?
computer-assisted instruction, instructional programs for teachers, and
_materials for student use. Other excellent sourcés are: |
" © The Edward de Bono School of Thinking, P. 0. Box'711, .Larchnont,_NY j

10538 o
° Institute for the Advancement of Ph11osophy for Childremr, Montclair
State Lo]lege Upper Montc1a1r, NJ . 07043

° Prob]em Solving and Comprehension by Arthur wh1mbey and Jack Lochhead,

The Franklin Institute Press, Philadelphia, 1979.

° More Life Sk111s, by Joan Hearn, Advanced Deve]opment Division,

EmpToyment and Immigration, Ottawa, Canada K1A 0J9, 1982.
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m ‘
Prob]em 501V1ng in School Mathemat1cs, 1980 Yearbook National Council
7 ,

of Teachers of Mathemat1cs, Reston, Virginia.

A5

“Instrumenta1 Enrichment, by Reuven Feurste1n, Un1ver51ty Park Press,

Baltimore, MD., 1980. | o . J:i

- €

¢ The New MCAT Student Manual (Quantitative Skills) from the Association.
° - of American Medical CoHeqes Washington, D.C., 1984._ |

\

Medical College Admission Test (Quant1tat1ve Skills) by Men\\s Bramson

and Lawrence- Solomon, Arco Publishing, Inc., NY, .198z.

° A Complete Preparat1oh for the New MCAT Vo] II (Quantftative Ski]]s)

.by Beryl Brain, Drew Love, and Philip Ke leher, Health Professiona]
Education Service, Inc., Bethesda, Maryiand, 1981.
Problem solving is a difficult subject to teach. But there are some . T
: eSsentia]»guide]ines: (1) students must be given sub;tantive problems to
solve and actively pursue their so]utions. People iearn by doing.and their |
"doing" must have sntstance. There is no meritlin teachers being superb at
teaching trivia. (2) Students are'to ne armed with models and stnategié% for

4

solving prob]ems Breakinq prob]ems into simple .parts, making sketches.

" reading carefd]]y, etc. are all -ecesspry strateqies for good prob]em solving.
(3) Know]edqc in specific content areas is necessary for so1V1ng prcb]ems in
that area. One can't solve many prob]ems in mathemattcs if one daésn t know

much.math The best problem solvers. have a very broad base of spec1f1c and

generel know]edge, (4) Some problems are more appropriately solved in a group '

setting and others in an-individual setting. The group setting needs to be

used more so students can better learn the .give and take of cooperation that
is now so vital te business and industry."(S) Students need to become more
self-reflective of themselved”as problem solvers. "What kinds of prob]ems do

1 have difficulty with?" "What ;ré my strengths, weaknesses?"'! "Where do I

Aruitoxt provided by Eic:
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need to*improve?" "What can I learn from thét mistake? ”“How do I learn
besf?-hearing, seeing, touching, imag{ning?" "Where do I go for help?"
Students can a}ways_bécome bette; brob]em so]vers,'and-gdudators can always

improve materials and instruction for helping it happen.

Y
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