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Abstract

Durlng the last decade, the curricular content of
technology education has evolved from industrial arts
education. However, lts relatlonship to trade and
industrial (T&I)> educatlon, has not been ldentlfled.
The purpose of thls study was to ldentlfy what
competencies T&I instructors belleve technology
educatlon programs should be providing. T&I
Instructors from Central Pennsylvanla were surveyed vlia
a questlionnalre developed from Pucel’s (1992)
categorles of technology educatlon and work attltudes
as identified by Gregson (1991). An analysis of
varlance treatment indlicated 27 competency comparisons
signlflcant at the p = .05 level. The data analysis
indlcated the competencles T&I lnstructors would 1lke
technology educatlon graduates to possess are not the
current high-tech ltems. Rather good work ethlcs, the
ablllty to measure, plus the abllity to ldentlify and
utillize hand tools and equipment were the competencles
ldentlfled. Recommendations for technology educatlon

content are provided.
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The currlcular contents of both technology
educatlon and trade and lndustrlal (T&I) educatlon are
In a state of flux. Technology educatlon 1s evolving
from lndustrlal arts educatlon to address the needs of
a technologlcal soclety, while T&I programs are
attemptling to ldentlfy thelr role In the Tech-Prep
movement. Industrlal arts educatlon provided a
deflnlte artliculatlion 1link from Junlor hlgh school
industrlal arts educatlon coufses to secondary T&I
programs. However, in today’s technology educatlon
currlculum, thls artlculatlon link is unclear.

In an artlcle entltled *Tech-Prep/Technology
Educatlon Relatlonshlp®, Betts, Welsh, and Ryerson
(1992 noted that technology educatlon programs should
provide students wlth the opportunlity to galn
knowledge, skllls, ablllty, and confldence to pursue
more lndepth technlcal courses. In other words, the
technology educatlon fleld needs to become artlicuiated
with lts follow-up programs ln the same way that T&I
and post-secondary technlcal educatlon are establlshling
thelr Tech-Prep llnkage. For thls artlculation to be
successful, agreement on the currlcular content of
technology educatlon must be establlshed.

*Chaos and confllct certalnly descrlibe the current
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status of technology currlicula.* (Rudlsill, 1987, p. 7
This confllict has been very evident in determining the
curriculum limlits of the technology educatlon.
According to Lewls (1992), thls confllct 1s one of the
most challenglng facets of the change from lndustrlal
arts educatlon to technology education. Numerous
presentations, papers, ard documents, such as
Technoloay educatlion: A critical ]iteracy reaquirement
for all students (Pucel, 1992a), Technology education:
Its changing role within general education (Pucel,
1992b>, and A conceptyal framework for technology
educatlon (Savage & Sterry, 1990), have attempted to
delineate technology education content, however there
stll]l I8 not a consensus as to lts curriculum.
According to Schilleman (1987), the technology
educatlon fleld needs a well correlated, reallstic, and
logical currlcular structure.

Pucel (1992a) noted that the lack of clear goals
for technology educatlon has led to the focus on the
Interaction between technology and soclety. With lts
focus on humanlstic concerns and Socletal needs,
technology education has forgotten to develop
knowledge, skills, and attltudes needed related to the

toolg, equipment, materlials, and processes of Industry.
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According to Nee (1993), students In technology
education typlically spend less time developlng
manlpulative skllls and dealing with lIndustrlal
processes than thelr Industrial arts predecessors. Nee
further noted that In technology educatlon "there ls
also a chance of neglecting development of craft
skills" (p. 47).

In examining the goals of technology educatlion, as
developed by Savage and Sterry (1990)>, the affectlve
and psychomotor domalns of learning are absent. Only
cognitive goals related to soclety and humanistlc needs
are lndicated. These cognltlve-only-centered goals are
not advocated by Schilleman (1987). Schilleman
indlcated that middle school technology education
programs should place greater emphasis on positlve
attltudes, work ethics, pride In workmanshlip, and a
desire to continue Into T&I programs.

Gregson (1991) noted that research on successful
employment of secondary educatlon graduates has
indicated that affectlve competencles are as Important,
or more lmportant than elther cognltlive knowledge or
psychomotor skllls. Carson, Huelskamp, and Woodall
(1993) noted that 80% of employers express concerns

about the work ethlcs and soclal skills of secondary
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educatlon students. The employers surveyed by Carson,
Huelskamp, and Woodall were generally satlsfled with
the cognltive skllls of secondary education graduates.

Gregson (1991) ldentlifled work values and attltudes
that Virginla secondary T&I lnstructors percelved as
belng important to thelr programs. These affectlve
domaln competencles lncluded; dependabllity,
consclent lousness, cooperatlon, able to following
directlons, workmanship, and carefulness.

Pucel (1992a; 1992b) advanced ten categorles that
should comprise the technology educatlon currlcular
content. Those categorles were; 1) technical method,
2) common tool! usage, 3) common equipment, 4) basic
technologlcal process, 5) materials, &) terminology, 7>
environmental concerns, &) soclal values, 9> sclentlflc
princlples, and 10) economlic factors. The flrst six
categorles of content should be the primary focus of
technology educatlon programs, whlile the later four
categorles are recommended to be taught in other areas
of the school currlculum. The flrst slx categorles
address both the cognltlive and psychomotor domalns.
However, a vold exlsts wlth regard to students’
attltudes. It was noted that It 1s not possible for

technology educatlon teachers to teach all of lts




Page S

content (Pucel, 1992b). So what competenclies should
technology education instructors teach?

As outllned by Pucel (1992a), "lnstructors (must]
flrst ldentlfy the ldeas, tools, equipment, materials,
and processes they wish to teach students." (p. 29
However, It should be the curriculum, generated by
student needs and artlculatlion agreements, that dictate
what Is taught In technology educatlion. Artliculation
between technology education and further vocatlonal
educatlon must be establlished. Without developing this
] Inkage, what besides the teacher’s definlitlon of
technological 1lteracy |8 technology education

preparing its graduates for?

Purpose

The purpose of this study was to ascertaln what
Central Pennsylvanla secondary T&I educators percelve
as the necessary knowledge, skills, and attitudes
technology educatlon graduates should possess. A
gecondary purpose of thls study was to identify
dl fferences between the varlious secondary T&I programs
wlth regard to technology education prerequislte

knowledge, skllls, and attltudes.

10
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Research Questions

More speclflcally, the following research questlons
were addresgsed:

1. What knowledge, skllls, and attltudes do Central
Pennsylvanla secondary T&l educators rate as the most
and leasi Important for technology educatlon graduates
to possess?

2. Is there a slgnlflcant difference between the
Importance of dlfferent technology educatlon cognlitlve,
psychomotor, and affectlve competencles as rated by
Central Pennsylvania secondary T&I educators?

3. What knowledge, skills, and attltudes do Central
Pennsylivanla secondary T8I educators from different
vocational currlculum areas rate as the most and least
Important for technulogy educatlon graduates to bring

into thelr different T&l programs?

Methodol ogy
Instrumentation

In order to address these research questlons, a
27-1tem questlionnalre was developed. Each ltem on the
questlonnalre was rated by the T&I lInstructors on a
flve-polnt Lykert-type scale (1 = useless to 5 = very

Important). The 27 ltems were derlved from Pucel’s

11
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(1992a; 1992b) ten categorles of technology education
and Gregson’s 1991 llsting of lmportant work values
and attltudes as identifled and rated by secondary TaI
Instructors. Addlitlonal questlonnalre ltems were added
to assess both tradlitlonal ldeas and current trends In
the technology educatlon currlcula. Tradltlonal items
Included the ablllty to measure and the ablllty to
utlllze drafting. Questlionnalre [tems related to
current trends were derived from Hearllhy ana Company’s
(1993 Modular Technologyv Fducation Program. These
ltems Included desktop publlshing, knowledge of future

technologles, and knowledge of computer appllcatlons.

lon

The populatlon for thls research conslsted of the
secondary T&I Instructors from the Central Pennsylvanla
countles of Blalr, Cambrla, and Huntlngdon. Each
county operates an area vocatlonal-technlical school
(AVTS). Blalr County operates Altoona AVTS which has
27 T8I lInstructors. Cambrla County utlllzes Admliral
Perry AVTS whlich employs 12 T&I teachers. Huntlngdon
County runs Huntlngdon County AVTS whlich has 10 T&I
Instructors. Thus, the total populatlon conslsted of

these 49 Instructors. The response rates were: Altoocona

12
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AVTS 40.7% (n=11), Admliral Perry AVTS 100% (n=12>, and
Huntingdon County AVTS 100% <(n=10>. The overall
response rate was 67.3% or a sample of 33 secondary T&lI
instructors. These T&I instructors were further

divided by currlculum area (see Table 1).

Data Analysis

Analysls of the mean ratlngs for each of the 27
questlonnaire ltems can be seen in Table 2. Three
competencles tled for the top rating with a mean of
4.88 on the flve-polnt Lykert-type scale. Those
competencies Cabillty to follow directlons, showlng
pride in workmanship, and belng dependable/punctual)
were all affectlve domaln competencies. In examinling
the top rated seven items, six were affective domalin
attributes.

The lowest rated items, as perceived by the sample
of T&I lnstructors, consisted of the modern technology
educatlon categories. The ablllty to perform desktop
publishing (2.85) was ranked the lowest, followed by
knowledge of high-tech appllcatlons (3.30), knowledge
of economlc factors (3.55), and knowledge about the
inventlon process ¢(3.55). It appears that the T&I

Instructors do not percelve modern technology educatlon

13
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Sample of Central Penngvivania T&I Instructors

T&1I Total Altoona Huntingdon Admiral Perry
Area Sample AVTS AVTS AVTS
Automotlive
Mechanlics 6 2 2 2
Bullding
Trades 4 i 1 2
Drafting 4 3 0 1
HVAC 4 1 2 i
Electrical 11 3 4 4
Machining/
Welding 4 i 1 2
Totals 33 11 10 12

14
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Table 2

Descriptive Regults For All Domalns

Item Statement M SD
Abllity to follow dlrectlons 4.88 .331
Showlng pride ln workmanship 4.88 . 415
Belng dependable/punctual 4.88 .415
Exhibltlng a safety attitude 4.79 . 485
Belng consclientlous/honest 4.79 . 485
Ablllty to measure 4.70 . 467
Cooperating with others 4.64 .653
Identlficatlon of common hand tools 4.49 .508
Utlllze common hand tools 4.42 . 751
Showlng concern for the environment 4,39 .659
Identiflcation of common equlpment 4.30 . 585
Operate common equipment 4.12 . 857
Knowledge of technlcal terms 4.12 .893
Knowledge of basic processes 4.03 .847
Knowledge of computer appllcatlons 4.00 . 829
Knowledge of future technologles 4.00 .901
Knowledge of baslc materlals 3.94 . 747
Ablllty to perform baslc processes 3.94 1.059
Knowledge of sclentlflc princlples 3.85 1.004
Utillze baslc materlals 3.79 .927
Interpretatlion of drafting drawlngs 3.79 . 960
Apply sclentlflc princlples 3.70 1.045
Construct drafting drawlngs 3.67 1.137
Knowledge of economlc factors 3.55 . 794
Knowledge about the lnventlon process 3.55 .B833
Knowledge of hlgh~tech appllcatlons 3.30 1.237
Ablllty ta perform desktop publlshing 2.85 1.064

15




ltems as belng relevant to thelr T&I programs.

The hlghest rated cognltlive knowledge was the
ablilty to measure (4.70>. The abll;ty to measure was
followed by ldentlflcatlion of common hand tools (4.49)
and ldentlflcatlon of common equipment (4.30>. The
highest rated psSychomotor sklll was the ablilty to
ut!lllze common hand tools (4.42) with the ablllty to
operate common equlpment (4.12) next In rated
importance.

Statlstlcal analyses of the rated competencles from
each of the three domalns; cognltlve, psychomotor, and
affectlve, were conducted utlllzing Tukey’s (1977) test
for the one-way analysls of variance (ANOVA) treatment.
Ferguson (1981) recommended the ANOVA treatment be
utlllzed to test the slgnlflcance between means of
numerous sets. Ferguson further noted that Tukey’s
method should be employed !|f the number of responses
for each !tem were equal. Tukey termed thls method the
honestly slgnlflcant difference method and noted lts
use In multlple comparlsons. By utlllzlng Tukey’s
test, fewer slgnlflcant dlfferences than elther the
Newman-Keuls method or the Duncan method should be
reallzed. It was felt that because of the small sample

slze (n = 33) a highly restrictlve method of analysls

16




Page 12

was appropriate. These ANUVAS can be seen in Tables 3,
4, and 5.

Statistlically 16 comparlsons of the 13 cognitive
competencies proved to be signlflicant at the p = .05
level (Q > 4.470). Technology educatlion students’
abliity to measure was rated significantly higher by
the T&I Instructors than eight other cognitive |tems.
Those ltems were; knowledge of hlgh-tech applications
(G = 9.441), knowledge of the Inventlion process (Q =
8.655), knowledge of economic factors (Q = 8.655),
abllity to Interpret drafting drawings (Q = 6.833),
knowledge of basic materials (@ = 5.694), knowledge of
future technologles (Q = 5.239), knowledge of computer
appllications (@ = 5.239), and knowledge of basic
processes (Q = 5.011).

Knowledge »f technology education graduates to
ldentlfy common tools tested slgnificantly higher than
three other competencies. Hand tool identification was
signlficant when compared to; knowledge of high-tech
appllcations (Q = 7.939), knowledge of economic factors
(Q = 7.061), and the ablility to interpret drafting
drawings (@ = 5.239). The ablllity to identify common
equipment tested significantly higher than; knowledge

of high-tech applications (Q = 6.652), knowledge of the

17
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Table 3

Coanltlve Domain Results With ANOVA

Item Statement M SD
Abllity to measure 4.70 .467
Identification of common hand tools 4.49 .508
Identification of common equipment 4,30 . 585
Knowledge of technlcal terms 4,12 .893
Knowledge of baslic procesgsses 4,03 .847
Krowledge of computer applications 4.00 .829
Knowledge of future technologles 4.00 .901
Knowledge of basic materlals 3.94 . 747
Knowledge of sclentiflc princliples 3.85 1.004
Interpretatlion of draftlng drawlngs 3.79 .960
Knowledge about the inventlon process 3.55 .833
Knowledge of economlc factors 3.55 . 794
Knowledge of hligh-tech appllications 3.30 1.237
ANOVA

Sum of Mean
Source df squares Square F
Between 12 58.97 4.914 6.962 %
subjects
wWithin 416 293.64 0.706
subjects
Total 428 - 352.61
* p < .001

18
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Item Statement

SD

Utilize common hand tools
Operate common equipment

Abillity to perform baslic processes
Utllize baslic materlals

Apply sclentlflc princliples
Construct drafting drawlings

4.42
4.12
3.94
3.79
3.70
3.67

Ability to perform desktop publishing 2.85

.751
.857
1.059
.927
1.04S
1.137
1.064

ANOVYVA
Sum of Mean
Source df Squares Square
Between 6 47 .66 7.944 8.181 »
subjects
Within 224 217.52 0.971
subjects
Total 230 265.18
#* p < .001

19




Item Statement

M SD
Abillty to follow directions 4.88 .331
Showlng pride in workmanshlp 4.88 .415
Being dependable/punctual 4.88 .415
Exhibiting a safety attltude 4.79 . 485
Belng consclentlous/honest 4.79 . 485
Cooperatling with others 4.64 .653
Showlng concern for the environment 4,39 .659
ANOVA

Sum of Mean

Source df Squares Square F
Between 6 6.35 1.058 4,150 *
subjects
Within 224 57.09 0.255
subjects
Total 230 63.44
* p < .001

20
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invention process (Q = 5.694), and knowledge of
economlic factors (Q = 5.694).

Knowledge of high-tech applicatlions, as well as,
being rated slgniflcantly lower than the abillty to
measure, the ldentlflcation of hand tools, and
ldentiflcatlon of equipment, tested signliflcantly lower
than knowledge of technical terms (Q@ = 5.579) and
knowledge of baslc processes (Q = 4.721). These
analyses of the cognltlve competenclies noted that the
Central Pennsylvanla secondary T&I lnstructors
percelived traditional Industrial knowledge as being of
greater beneflt to technology educatlon students than
high-tech appllicatlions.

Applicatlon of Tukey’s ANOVA treatment to the
psychomotor domaln competencles Indicated six
slgnlflcant comparlsons at the p =, 05 level (Q >
4.170>. Technology education students’ abillty to
utillize common hand‘tools was rated slgniflicantly
higher than their abllity to utlillze drafting to
construct drawings (Q = 4.416), apply sclentiflc
principles (Q = 4.240), and perform desktop publlishing
(Q = 9.186). Students’ ablllity to perform desktop
publishing was also rated signiflicantly lower than all

flve other psychomotor skills (Q = 4.770 to Q@ = 6.360).
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in examining the appllcatlion of the ANOVA treatment
to the affective domaln competencles, flve of the seven
competencles were rated sligniflcantly higher than
showing concern for the environment ¢(p = .05, Q@ >
4.170). Those flve were: ablllity to follow directlions,
showling prlide In workmanship, exhiblting a safety
attitude, belng consclentlious/honest, and belng
dependable/punctual (Q = 4.483 to Q = 5.517>. This
finding conflrms the initial Indicatlon of all the
dbmpetencles mean ranklings which noted those five
affective domaln skllls as the top rated by the T&I
Instructors.

In comparing the six T&I currlculum area grouplngs,
numerous similarities In the Instructors’ ratings of
the cognitlve and psychomotor competencies were noted.
The instructors’ ratlings of the affectlve domalin ltems
were agaln rated conslistently high with little
disparity between subject areas. Because of the
limited sample sSizes of the six groups (n = 4 ton =
11>, no statlistlical analyses were performed between the
curriculum area groups.

All six subject area groups lndlicated a technology
educatlon graduate’s abllity to measure as the highest

rated cognltive competency (5.00 to 4.50). Instructors

A
o
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from all areas, except drafting, agreed on the next
most Important competency a technology education
graduate could possess. That knowledge was the
student’s ablillity to ldentlfy common hand tools (5.00
to 4.50). In the psychomotor competencles, agaln all
currlculum areas, except drafting, lndicated one sklll
as thelr top prlorlty. These T&I Instructors Indlicated
a student’s ablllty to utlllze common hand tools at the
top of thelr list (4.75 to 4.25).

The T&I lInstructors from automotlve mechanlcs,
bul 1ding trades, heating ventllatlion and alr
condlitloning, electrlcal, and machining/weldlng areas
also agreed on the.technology educatlion competencles of
the least lmportance to thelr students. A student’s
knowledge oh hlgh-tech appllicatlons, such as robots,
lasers, or satellltes, was rated as the lowest
cognitive ltem by these flve areas (3.91 to 2.25>. In
the psychomotor domaln a student’s ablllty to perform
desktop publlishing had the lowest ranking by

instructors from these flve areas (3.75 to 1.75).
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Flndingg

The data collected and analyzed by thlsg research

Indlcated the followlng:

1. Central Pennsylvanla seconda;x_;;lh;ggtructors

technology educatlon programs as belng the greatest
beneflt to thelr.T&I programs.

2. The abllity of technology educatlon program
graduates to measure, ldentlfy and use common hand
tools, and ldentify and use common equlpment rated
signiflcantly hlgher than knowledge of hlgh-tech
appllcatlons, such as robots, lasers, or satellltes, by
Central Pennsylvanla secondary T&I lnstructors.

3, Dlsparlty between the six dlfferent T&l
currlcular areas wlth regard to technology educatlon
knowledge, skllls, and attltudes prerequlsltes was not

Indlcated.

Dliscusslion
The data clearly lIndlcated that the knowledge,
skills, and attltudes that Central Pennsylvanla
secondary T8I Instructors would 1lke technology
educatlon graduates to possess are not the current

*trendy hlgh-tech" ltems. Secondary T&I instructors
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deslire thelr students to possess good work ethlcs and
attltudes, be able to measure, followed by the abllity
to ldentlfy and utlllze common hand tools and

equlpment.

Recommendations

The flndings of thls research Indlcated the
followlng recommendatlons for the flelds of technology
educatlon and trade and Industrlal educatlon.

1. T&I Instructors and T&I leaders need to express
thelr artliculatlion concerns to technology educatlon
curriculum developers, both at natlonal and local
levels. Llkewlse, technology educatlon currliculum
developers and leaders need to communicate wlth thelr
cohorts In the T&I arena to ldentl!fy competencles that
will artlculate from technology educatlon programs lInto
further technlcal/lndustrlal educatlon programs.

This communlcatlon between the dlfferent segments
of lndustrlal educatlon was Inltlally suggested by
Rudislll (1987). However, leadershlp In the technology
educatlon currlcular change movement has falled to

Institute thls vital communlicatlion 1lnk.
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2. Technology education should stress the followlng
affective domaln attributes:

a. Following dlrections

b. Pride iIn workmanshlp

c. Belng dependable and punctual

d. Exhiblting a safety attltude

e. Belng consclentlous and honest

3. The followlng cognlitlive and psychomotor
competencles should be included as the core content of
any technology educatlon currliculum:

a. Measurement

b. Identlflication of common hand tools

c. Utlllzatlon of common hand tools

d. Identlflcatlon of common equipment

e. Utlllzatlon of common equipment

f. Knowledge of technlcal termlinology

4. The followlng competencies should not hold a
major part of the technology educatlon curricular
content:

a. Economlc factors

b. The inventlon process

c. High-tech appllicatlons

d. Desktop publishing
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conclusion

The fleld of lndustrial arts education/technology
education has weathered some heavy storms and many
crushing waves, but it is still afloat. However, to be
a vital component of the modern educatlonal
establishment, the fleld must place lts feet on firm
ground. In order toc accomplish thls, technology
education must establish a currlicular content that is
linked to its mother ship in the vocational educatlon
armada. Technology education must establish
articulation with trade and lndustrial educatlion. In
the same |lfesaving breath, trade and lndustrial
education must communicate its prerequisites to the

technology education field.
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