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In the. spr1ng of 1973, the Execut1ve Board of the Iowa Inddstr1a1 Education

\A550c1at1on held a series of meetings with Towa State Committee on Industrial

'thé course of the project resu]i;d in additioenal sdpport of funding from the -

Arts Teacher Edugat1on for the purpose of charting a Jo1nt effort to improve
industrial arts programs in the state. As a result of these meetings a project

proposg] was drafted and submitted to the Career Education Division of the State

Department of Pubilc Instruction. Essentially the proposal called for development

of a new state curriculum guide and an assessment of further needs regarding im- . |

.

p]éﬁehtation of the gujde. The project was funded and got underway in the fall of

1973. The project was completed in the fa[l of 1975. The needs identifjed in

’
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¢
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State Department to assist in 1mplementing the maJor concepts embodied in the
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quigde. A general description of how the guide was developed, its content and

- »

strategies -for 1mp1ementation are presented here.

A

Jowa. . .

. learning activities, and resource lists for the specified offerings.

lsional associational pub]ications “Some of the items which were especially help-

s

The Development of the Guide o ' . o : = S

" There were two principle commi ttees invo]ved in the development of the
guide--the Project Commi ttee “and the Investigative Team— ' ,1i;§" ' .
The Project Committee had the maJor responsibility for coordinating effdrts;
compiling information, edit?ng materials, and determining the final format. Its
membership represented 1ndustr1a1 arts teachers on the elementary, junior high'
and senior high school levels,as well as “industrial arts superv1sors, teacher
educators, and consultants. The co-directors of the Project Committee were Barry

puVall from Iowa State University and Ronald Bro from the University of Northern

)
-~

The Investigative Team consisted of sixteen industrial arts teachers/from
the pubiic schools who were present]y teaching the typeS of offerings to be in-
cluded in the guide. ﬂhe Team was selecteﬁ by the Project Committee after the
b{sic rationale, content organizers, and genera] format had been determined. The

Investigative.Team was responsible for supplying suggested-performance objectives,

M

duled in PERT form. The PERT chart was found to be a valuable insgrument for di-
~

recting the efforts qf the task force. Major tasks included review of literature

A11 tasks to be performed in developing the guide were identij?ed and sche-

on 1nnovdtive curritula, recently developed guides from other states, and profes- .

ful are cited i ‘the reference section of this paper Other functions included

!
- . §

PR ,

consultation with resource personnel associated with innovative approaghes to .
- ' Vd &

teaching industrial arts. ' _ L




Bro, Foelske - 3_ -

wz? - .
' " The draft copy was mailed to over fifty'~industria1 gkts teachers, teacher:
4 educators,,and industrial: personnel ih Iowa and surrounding states for evaluation.
 —~— ’ 4 o ¢
, o The feedback from these sources served as ‘”basfs fo;,revision and‘deve]opment of
.« the final draft. Atuth1s pa1nt a techn1ca] 11]ustrator was employed to des1gﬂ¢
the .layout, make 111ustrat1ons, and develop the camera ready,copy. o
Overview of the Guide /,;D :
" v The guide is a framework for local curriculum improvement and thus avoids <
prescribihg specific content and methodology. It gives the practicing industrial
¢ - v
arts teacher the freedom and flexibility to innoxgte and develop unique approaches
~ for a particular Tocale. . '
“ The definition of industrial arts in the guide is consistent with féderal
vocational legislation regarding the é]igibi]ity of industrial arts for funding
. as a exploratory program.
Industrial arts is that field which prov1des opportunities
for all studemts from elementary through ‘higher education to
' develop an understanding about the technical, consumer, occu-
‘ pational, recreational, organizational, managerial, socia],
historical, and cultural aspects of industry and technology.
Furthermore, it is a field wherein students,acquire industrial-
. technical knowledge and competencies through-creative and
problem-solving learning experiences involving such acti-
vities as exper1ment1ng planning, designing, constructing,
evaluating, and using tools, mach1nes, materials, and .
processes. (4-p. 1) . .
< A fundamental premise of the guide is khat industria}f&rts should draw its - '

content from industrial techno]ogy. The basis for this bremfse is that industry
and }echno]ogy are generic terms’ and are interdiscip]ina‘}."To structure an edu-
cational program for industriai grti it i§ nece§sary'to'identify the segments of
industry and technology wh1ch are operat1ona11y appropr1ate for this subject
atter field. The operat10na1 def1n1t1on of 1ndustr1a1 techno]ogy is:

> ...the systematized knowledge derived from the nature, the )

pr1nc1p1es and practices, the products, the services, and
. energjes employed by industry. (6).

-

5 ‘ - more-
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Another basic prémise of the guide ¥s that while industry consists of :7ﬁ§_ <
due-

subsy?tems »- the major (dominant) systems of industry are-communications, pr

tior’iﬂ, and er{er:gy. A model of the content bage and its

¢ .

derivation is shown in

./ Figure 1. v ) ' ’
- : . ' a‘
N\ > £
, ) u
e , - ~ ,(_,C? "“ uﬁ
The Content Base for Industrial Arts T
Societal Insti‘tutions Technolagy .
Industrial | = Industrial
* }— Familial —— Medical
{— Educational — Agricultural
—— Religious —— Educational
{— Governmental / L other
—— Other
“ | Industrial Technology
|
Dominant Systems
W I
.] Communication Production Energy and Power
Figure 1 e

L
)
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\
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t “ )
Two general ‘goals were recognized as being appropriate foi the entire K-12d

industrial ar‘t?? program. These goals, shown in Figure

o

2, are inter-related and'"

PR ]

-

more-
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provide unique opportunities for students to 1eafn‘abqut industﬁy -- its occupa-
tionis and associated technologies. |
— L“ ! .
. X ‘Goals of . - . .
. . ) Industrial Arts
> ) T o -
; INDUSTRIAL — . .
fDLREER TECHNOLOGICAL \ _
Awareness and *  Development of know- ¢ ’
exploration of " ledge, skills,and
aptitudes and attitudes relating to’
! interests in terms industry and its
) _ of potential for . supporting technofo-
future careers gies.
3
3
Figure 2
’ . ) . | ' ¢ /> .
Sub-goals were éiso.identified'for the operational levels of elementary, \
junior high, and senior high. These goals describe the functions of industrial
b o
arts at the various grade levels. They are classified under categories of career
. and industrial-technological. Examples of expected outcomes are presented for
Sﬁch'of‘the operational level goals. For example, an industrial-technological
- : . BRI 5
‘goal on the junior high school level is: Ry |
> : to develop knowledge of the basic elements of an industrial }ff k

enterprise.

more-
7.
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Operational Levels

3

) Senior High
o Level

cnady
e+ on

Junior High
Level

Elementary
Level

' - An example of .an expected oitge for this goal is:

N * .
As a result of learning experiences on the junior high school
level, the student will be able to develop a line and staff /
organizational structure that mjght be used to staff a-student- i
o " N :" Tun 1 ndllS( ?'.‘i Eﬂ' en tEi'pl‘ i’S@:—i e e e e e e
. The K-12 currichTum is based upon the pyramid concept, beginning with very
: broad experiences oﬁ the eleimentary level. At the junior and senior high school
1eve1;?\the p]anned prograh narrows in scope consistent with the general matura- -
tion levels of students. The concept is depicted in Figure 3. - The model depicts
the organizational scheme of the'curricﬂ‘um. The pkogram is designed to develop

career and industrial-technological ‘awareness, insights, self-concepts, ex lora-
: g ; p

tion, and some degree of specialization.

K. 3

The industrial Arts Pyramid Copicept

‘.\ 'I

Cluster Specialization Courses in
Selected Technologies of Industry

™~ . o

Core Courses Exploring, the
Industrial—Technological Clusters

—

Activities Introducing Industrial

Technology in the-World of Work

Figure 3

Bro, Foelske - 6
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\
Career and Industrial-
Technological Goal Emphasis

Beginnifng Specialization

L3

Exploration in Depth
Self-Concepts,

Comprehensive
Exploration

Self-Concepts. Insights,
Awareness

. more-
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At the elementary level the learning experiences in communication, production, -

and energy systems are pr1mar11y correlated W1th other subject areas. At the junior
< N [

. h1gh 1eve1 tourses are des1gne:¥to enable the student to exp]ore spec1f1t clusters

within the bes1c systems There are four c]udter explorat1on courses recommended’
in the gu1de They are “graphic communications, manufacturing, coﬁstruct1on;/end
_energy and power. At.the senior h1gh‘1eve1, courses pertaining to particular
industrial technologies are recommended. The, content to be emphésized in these

. . LY
. . ! . . A
courses includes contemporary industrial materials, processes, organizatidn, and

-

careers. The model of the program which stems from the three industrial-techno-

logical systems is shown in Figure 4. The recommended scope and sequence of this ’

program is described in some detail in the guide. Lo
ELEMENTARY | JUNIOR HIGH " SENKOR HIGH .
Systems awareness and Cluster Sample industrial-
orientation exploration technological specialization
courses ) courses in: '
: DESIGN-DRAFTING
COMMUNICATION . GRAPHIC . GRAPHIC ARTS
SYSTEMS COMMUNICATIONS | . } RESEARCH AND
DEVELOPMENT
. . | -
. : : METALS |
- ' PLASTICS
PRODUCTION: MANUFACTURING ' wOoOoDS ,
" SYSTEMS CONSTRUCTION , CONSTRUCTION
o ‘ ] ‘ _RESEARCH AND
, ‘ DEVELOPMENT
\ 2: / .
— ELECTRICITY
ENERGY ENERGY AND | . 'E,(L)fNCET":ON'CS
SYSTEMS POWER RESEARCH AND
. ] DEVELOPMENT
’ e ’
- g -
Figure 4 = - : _ more-
\ .- .
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A major poFtion of the'éuide is devoted to selected student competéncies
and-sample learning activities for‘each of th;kprogram offerings. The g;mpgt ’
tencies describe thE knowledge, skills, and %tt{tudes whicﬁ_studeﬁts should be"
able/to QXhibis/ﬁpon completion of the course or offerihg. The suggested 1e§rn-
ing)activities provide thefstudent‘Withwopportunities to practice the kind of
behavio; impTied by the associated cémpetency. The intént was to provide teachers
with an,%dea bank, rather than an exhaustive ligt of learning activities. The
competencies and 1earniﬁg activities are clasgjfied under cognitive, psycho-mofqr,

,.0
and affective domains. -

The gliide also contdins a description of selected methods and approaches.
Those' recommended for certain programs in the guide include ro]e:playing, tﬁe’
group project\}conceptual learning, the enterprise method, Fhe sgminar,‘1ndiyid-
valized instruction, and community resources. 'A fairly extensive list of instruc-
tional resources is also provided. |
) To assist teachers in deve1oping curriculum a model procedure waé presented.
Four phases of curriculum development are discussed in éome detail.. Phasé I
involved establishing a rationale for industrial arts in the total school sybfem.
Phase II concérns establishing a basis for the program on a particular operational
level. In Phase III the process for deve]oping.é scope and sequence of courses
is described. The actual preparation of teaching plans and strategies is described
in Phase IV, Reference was made to particular seétions'o% thé guide which may be .

of assistance in the various phases of cufkicu]um development.

This compfetes the overview of The Iowa Guide for Curriculum Improvement in

Industrial Arts, K-12. The strategies for imﬁ]ementing the guide are described \“f/

in the remainder of this article.

) . { ' " more-
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' The Development of ‘the Strategy . ' e .
As stateﬂﬁear11er in this paper the project proposaT cal]ed for an assess— o

ment. of further needs regard1ng the 1mp1emedtat1on of curr1cu1um 1mprovement

a& we11 as the development of a new state curr1cu1um guide. ‘As a resu]t of the

. assessment the Project Comm1ttee determined that if the pract1t1oners ere to be

=4

successful n 1mp1ement1ng the concepts and methodo]ogy presented in the quide- . -
(1) 1n§erv1ce (staff deve]opmeht) .should accommodate the dissemination of the guide
and (2) the development of add1t1ona1 curriculum mater1a1 would be necessary

A series of meetings were held in the summer of 1975, -with reprdsentatives of

. the Proaect Committee, the Towa Staﬁe Comm1ttee for Industr1a1 Arts Teaoher Edu-

- ' .+ .

cat1on, the Iowa Industr1a1 Educat1on Assoc1ation, and the Department of Pub11c
Instruction. for purposes of Jo1nt1y charting a master p1an,that wou]d meet the-

needs assessed by the Project Committee to insure that the guide,and its cOncepts

.
>

would be 1mp1emented into 1oca1 educat1ona1 programs

e

As a result of these meetings, a cadre was appointed and funded to dezpfbp

and implement a staff development (1nserv1ce) system that (1) promoted the con-
/

cepts of the Industrial Arts Gu1de and (2) provides ass1stance to the: staff of

Tocal educat10na1 agencies in incorporating these concepts 1n the planned edu-

cat1ona1.exper1ences'for students. The Cadre's membership cons]sts of eight in-
' dustrial arts educators representing junior and senior high school instrg&tors,
program superv1so$s, teacher educators, and area and state- curr1cu1um\consu1tants
- - The co-directors. of the cadre are Ronald Bro from the University of Northern. Towa
and Roger Foelske from the Iowa State Department of%Public Instruction.
Since the guide provided a framework for local curricutum déve]opment, and “

did not pYescrfbe specific course content, and concepts within were by in o

LI
. . . L
kA
~ i .
. ) S
. X . ke .
. - e
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1arge ﬁnnovat1ve, 1t ‘was conceded that change wou]d not occur in a revo]ut1onary

[y

manner The acceptance and 1mp1ementatqon of the concépts by 1oca1 instruetors

wou]d occur only after they had progressed through the var1ous stages of deve]op—

e

., Ment. To ass1st the cadre in constructTng a staff development system a mode]
for 1mp1ement}ng curr1cu1um changes was des1gned after ré%earchlng various stra-~—~

tegies for adopt1ng 1nnovat1ons Rogers mode] in wh1ch there are ¥ive mental- phnses
- t
that an individual expet1ences in adopting an 1nnovat10n ‘wds fownd to be of great

assistance. (See Eggure,S) -
v . . . ~ P . ‘x._

. o 7 ~ : Sl . ’ )
“ Rogérs' Five-Step Process in Adopting Inpovation - - ~

» A .
’ . . Y. . ¢
; Awareness-taser learnsof existance of the 1nnoyaL1on: : s,

<o 4 ' \ ~ . . o
Interest-user develops an interest in’ the, 1nnovation;/\g ‘
\ .

'v.:Eva1uatwon -user makes menta] app11cat10n of the. 1nnovat1on
and decides to try it. A
ll

. © Trial-user tr1es the innovation on Fsmall scale. . . =

Adoption-user tries the innovation on a full scale. (7) e o~

] \ o S oy

- * -
v
Y .
.

Figure 5
gure 5. o -

. . The model developed.by the cadre fgr 1mp1ement1ng the Iowa guide and its

concepts is dﬁ*our phase strategy with eva]uatton tak1ng place at the conclusion

e " of each phase. (See Figure 6) The 1nd1v1dua1 may bypass,certa1n stages, repeat

7

certain stages, or reject the concept'at any‘stage.

o * . N . O, /—\
. - . . \ .
-3 . . ’ - .
. » - .
. N . . { .
, . . P L

, * L 19 R ~ more-
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. 4 Towa Mode] %or'Imp]emeﬁting Curricu]a'Chande [ f:i'

= Phase I - Awareness . ~
.= (User learns of ex1stan§e of the in- - ‘
* npovation.) . ©

- . o

a

-

Phase II - Orientatioh and D1ssem1nat1on .
' (User develops am intereft ahd under-
standing of the ifnovdtion. ) °

iPhase 111 - Deve1opment and Preparat1on

(User develops application.of and

'EVALUATION" .

L3

- (User evaluates

- .innovationy progresses

- , “to the next stage if

?

prepares to try 1nnovat13n )

.evaluation . 1s positive.)’

in the guide, and its implications upon local industrial arts curr1cu1a

y practitioners. j ' } ) :

-
.

Phase 1V - Zrial and Adoption - . .
(User -tries innovation: on smaTl
scale, modifies and adopts ‘on 39 ,

1arge sca]e ) . )
T” N - N ’ . '
Figure 6° c
. Overview of the ‘Staff Deve]opment System . . )

’J

Phase I - Awareness ' ‘ : ' . E

The awareness phase of the staff. development system was tp prOV1de pract1-
t1oner$ with an opportun1ty t'.ﬂearn of the deve]opment of the gu1de% its cbncepts,
and of the new direction being pursued; ’ ' : :

This phase was successfully. accomp119hed during the 1974-75 school year,

.prior to the completion of the guide, through presentations by PrOJect Gommi ttee

members at four state-w1de‘1ndustr1a1 arts act1v1t1es. In these presentat1ons,
partTEﬁpants‘were given -a brief overview of the status gf the development of the

guide and an introduction to the major concepts being presented within the guide.
‘0 *

¥

Phase II - 0r1entat1on and‘D1ssem1nat1om/
] The oxkientation and dissemination phase of the staff deve]opment system is
to prov1de part1c1pants with an understand1ng of concepts, methodo]ogy presented"

This

phase is also to generaté interest ﬁh eurriculum change on the behalf, of 1oca1
¥

more-
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Ta accom@]ish is, a mu]tf;media, ?ogr-six hour workshop has been devedoped.

~

This we;kshop will/-qonsist of activities -that establish the-neéd for change; pre-
.‘senfatibns providing an analysis of the concepts bresented in the guide; a §ehnd
. slide presentation of possible learning ectivitfes; the disseminetion of the guipe\
to 1nstruct0?s, and 1nstruct1on on the use of the guide in local curr1cu1um plan-

ning.” An overview of future activities being planned to ass1st in the implementa-

tion of the concepts will also be preserted. ‘
s ) . 3
* Since participation of nearly all of Iowa's <industrial arts instructors is
) R SN '
important in this phase, it was necessary to design a di}ivery system that would

S

‘ -

(1) allow f]exibi]ity to meet local neede,'(Z) be geographically *located near o2
cal educat1ona1 1nst1tut1ons, and (3) lend itself. fo a varﬁety of sizes of audienges.
The delivery system designed uses a mu1t1p11er effect and is conducted through
the fifteen Area Educational Agerncies (AEA) which divides the state into f1fteen‘
geographic areas for the purpose of prov1d1ng educat1ona1 servlces to local
schools. (See Figure 7 on the next page ) .' ’ N

This syséem prov1des for three levels of aetivf;ies with each level being
responsible for the'needs of the 1evei below it. The first level is the state
cadre which is responsible" for the needs of ;tate the deve]opment of resources
to meet these needs, and providing the AEA 1eve1 with inservice training and re-~
source®. The AEA level is composed of 15 tea%§<(dne for each AEA) eonsisting of
two industrial arfs.instructors (presentors) ‘and one AEA consultant (facilitator).
: The AEA Tevel is re§ponsib1e for assissing the needs of its area and supplying
thfs iﬁfofmation to the cadre,]eve], participating in the-cadre train%ng'sessions,
and planning and eonducting'inseryiee activities for local teachers with the aFea.

The third level of system is that of Local Edicational Agengies (LEA) teams com-

\.\
posed of the school's .industrtal arts instructors, a guidance counselor, and

. " ' . : ' more-
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e

an administrator. This team is responsib]é for’thé déve]ophent of a plan as

well as imp]em@mg 1oca1 unﬂculum changes (See F1gur‘e 8)*

3 . .
’ \. . '
.

The Iowa Model for Curriculum Dissemination

) .
[
. STATE ) . '
~ | cApre . , - .
D T ] PR
AEA - <AEA - AEA AEA
Team | Team Team Team e
y . | Ay 21y PN
T HLEA LEA LEA . LEA LEA LEA LEA LEA o
eam Team Team Team| Team Team eam Team 7
Figure 8
. ‘a
. . . /-
F ,Phase I1I - Deve]opment and Preparation ' .

Th1s phase 1s one of development of 1nstruct1pn mater1als and preparation of

T

instructors for the purpose of implementing new educational activities and programs

at the local level.

)

with four ‘indepth ;urricuium de;§§opment workshops as the nucleus of this phase.

These workshops would be held in each of the cluster are:; (graphic Communication,

mahufacturing, construction, and energy and power) for the purpose of developing
. . t .. - i

Ny : . : ) . '
Do _

i .

~. More- .

It is proposed that this be accomplished through a variety of activities : |
»
%
]
i
i
|
|
|
|
i
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' . ' X ) "' A
terminal objectives and teaching materials inéluding learning agtivities that
. . . .. [] .
- could be. integrated inté present curricu]um of into new courée offerings. Each

workshop, ideally, would" ‘have part1c1pants (local instructors)-from each AEA’(ap-

proximate]y 20-30 participants). The workshops would consist of two summer sessions

- ‘separated by a school year.. Thebf1rst session wou]d be devoted to research1ng and

development of instructional materials. The school year would be that of trial,
“ ~u ’_,_d : . )
where the activities would be tested'in secondary schools. .+ The f1na1 summer session

2

)
would, be that of.final eva}uation, ref1nement and de]1cat1on of the instructional

W

materials. . a4 <
. t v

Also during this phase ‘workshop participants will work with AEA's in planning
and conduct1ng sem1nars for LEA personne] on topics rang1ng from wr1t1ng*ob3ect1ves
to spec1f1c c]uster act1v1t1es accord1ng to local needs.

: Phase IV - Trial and Adopt1on - .

During thxs-phaSe 1oca1 1nstructors would first try the concepts ‘on a small '

scale and then adopt the concepts in their local industrial arts program. '

s To aid in accgmplishing this, model programs will be established for instructors
to visit, pub]ications will be available that contain the previously developed
learning activities for 1nstructors to use in each cluster area, and consu]tat1ve g
assistance will be ava11ab1e to assist instructors ag they deve]op and 1mp1emant
curriculum change. T , ' .

: This}completes the overyiew'of Iowa's plan for curriculum improvement in o

industria] arts, K-12. Further information abQEf any phase of’the'p1an or more

details about any of the concepts may be obtained by writing to Ronald Bro or to

N . , n o

. Roger Foe]ske.
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