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THIS STUDY WAS CONDUCTED TO DETERMINE THE EXTENT TO
WHICH WORKERS WITH THE JOB TITLES OF GENERAL DIRECTORS,
SALESMEN, SUPERVISORS, AND FIELD WORKERS IN LICENSED
NURSERIES NEEDED AGRICULTURALLY ORIENTED KNOWLEDGE OF THE
SAME KIND AND LEVEL AS WORKERS IN COMPARABLE JOB TITLES IN
ORNAMENTAL HORTICULTURE BUSINESSES. DATA WERE COLLECTED BY
PERSONAL INTERVIEWS FROM 160 EMPLOYEES 07 20 LICENSED
NURSERIES AND 20 LICENSED ORNAMENTAL HORTICULTURE BUSINESSES
SUFFICIENTLY LARGE TO EMPLOY ALL FOUR TYPES OF PERSONS IN A
FOUR- COUNTY AREA OF NORTHEAST ILLINOIS. IT WAS CONCLUDED THAT
SOME BASIC COURSES AND SOME SPECIALIZED COURSES ARE NEEDED
FOR THE FOUR TYPES OF JOBS IN BOTH BUSINESSES. BASIC
HORTICULTURE 1 AND 2, AGRICULTURAL CHEMICALS 1, AND SOILS 1
WERE RECOMMENDED FOR ALL WORKERS. FOR GENERAL DIRECTORS,
SALESMEN, AND SUPERVISORS, HORTICULTURE 3, AGRICULTURAL
CHEMICALS 2, FLORICULTURE 1, AND SOILS 2 WERE RECOMMENDED.
FOR GENERAL DIRECTORS AND SALESMEN, HORTICULTURE 4,
FLORICULTURE 2, AND SOILS 3 WOULD BE ADDED. COURSES IN
HORTICULTURE, SOILS, AND FLORICULTURE AT DIFFERENT LEVELS OF
SPECIALIZATION WERE RECOMMENDED FOR WORKERS ACCORDING TO
POSITION AND FIELD. A BIBLIOGRAPHY, AN EXAMPLE FROM THE
QUESTIONNAIRE, AND DATA ARE INCLUDED. THIS IS AN ABRIDGED
VERSION OF AN ED.D. THESIS SUBMITTED TO THE UNIVERSITY OF
ILLINOIS. THE COMPLETE STUDY IS AVAILABLE AS 65 -7090 FOR
$3.40 ON MICROFILM AND FOR $11.95 AS XEROXED COPY FROM
UNIVERSITY MICROFILMS, INC., 300 NORTH ZEES ROAD, ANN ARBOR,
MICHIGAN 48106. (JM)
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Forman

This publication has been prepared to provide interested persons

with an abriged version of the original research report. The study, while

in technical education in agriculture* has implications in all fields of

technical education.

The research was specific in nature. The bulk of the past research

to determine educational needs of workers in non-farm agricultural jobs

has been global in nature, and has been based on survey, procedures Which

identified rather broad agricultural and technical competencies. The primary

emphasis in this study was the extent to which workers with four different

job titles in licensed nurseries; namely* general directors, salesmen,

supervisors, and field workers, needed agriculturally oriented knowledge of

the same kind and level as needed by workers in four comparable job titles

in licensed ornamental horticulture businesses. Prom these kind of data,

basic and specialized courses for workers in both types of horticulture

businesses can be planned.
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COMPARISON OF CEO AMITIES NEEDED BY

WORKERS IN LIME= NURSERIES

LICENSED ORNAMENZAL NONTICUILEURE

The purpos
ized *grit

By Roy D. Dillon

AND
1

BUSINESSES

Statement' of the Problem

e of the study was to determine whether enemata al2d special

Lure courses are needed:

For workers in nurseries and for workers in ornamental

horticulture businesses.

2. For workers in each of the primary job titles in nurseries:

general director, saleimens superfisor, and field worker.

For workers in each of the primary job titles in ornamental

horticulture businesses: general director, salesman, moor-

visor, and field worker.

Tf separate and specialized courses are needed, an eal4itional. TArllog Vag
to determine the content of these courses.

inition f Problem

Bled fore

Information obtained tram available liter:Ann indicated the folloving

trends:

1. The amber of nurseries licensed to grow and loholesale nursery

plants in Illinois has increased 31.7 per cent during the Vest

five years.

2. The number of dealers licensed to retail nursery stook in
Illinois has increased 25 per cent during the past five years.

3. There his been an increase in the number of workers in horti-

culture fires, and increasing employment opportunities for
horticultural workers in park districts, golf courses, in ceme-

teries, on state highway department staffs, and on institutional.

staffs.

1
Roy Do Dillon, "Comparison of Certain Abilities Needed by Workers in

Licensed Nurseries and Usensed Ornamental Nortimilture Businesses,"
Tbasis, Ed. D., Library. University of Illinois, Urbana, .

1965. 255 Po

141
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4. Present and projected manpower utilization data show that

people in the 16-24 age group who have appropriate marketable

skills in the ornamental horticultural area will be in demand.

According to the study, Technical Education in and for Rural Areas,
2

many horticultural workers need post-nigh school education in horticultural

technology. The factor analysis of the data in the Technical Education in

and for Rural Areas study revealed that general directors, salesmen, super-

visors, and field workers needed ability in the same four general areas of

agricultural knowledge: (1) horticulture, (2) agricultural chemicals,

(3) floriculture, and (4) soils. Detailed information is needed regarding

items of knowledge within these four rather broad areas before educational

programs can be planned for present and prospective workers in nurseries

and ornamental horticulture businesses.

Hypotheses

The preceeding development of the problem produced the following

null - hypotheses;

#1. There is no significant difference in the kind of knowledge needed

be workers studied in licensed nurseries and by workers studied in

licensed ornamental horticulture businesses in the following four

areas:

a) horticulture
b) agricultural chemicals

c) floriculture
d) soils

#2. There is no significant difference among the means of groups of

items of knowledge in agriculture for general directors, salesmen,

supervisors, and field workers in licensed nurseries in the follow-

ing four areas:

a) horticulture
b) agricultural chemicals

c) floriculture
d) soils

#3. There is no significant difference among the means of groups of

items of knowledge in agriculture for general directors, salesmen,

supervisors, field workers in licensed ornamental horticulture

businesses in the following four areas:

a) horticulture
b) agricultural chemicals

c) floriculture
d) soils

2

Lloyd J. Phipps, et al., "Technical Education in and for Rural Areas,"

Agricultural Education Division, Vocational and Technical Education

Department, College of Education, University of Illinois, Urbana,

Illinois, 1964. pp. 21-24.

2

3
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The Major Taskr

The study involved three major tasks:

.Y.V /. S ...ztemftthe tud

The developoe
houticulture

nt of a list or agricultural Imowledges in
agricultural chemicals, floriculture, and soils.

2. Via isterviewing of bead-workers in the four job titles of
genersi d.irectors salesman, supervisor, and. field worker
flaza a maim sample of twenty licensed nurseries and fray a
raadzst sazple of twenty licensed ornamental horticulture- businesses.
Bad/ vortar assigned a score to each item of knowledge listed on
a Webti011216itt shown in the appendix. The score was to denote a.
St140unt as to the level of knowledge needed by the worker.

3. The statistical analysis of the data to determine the relation-
sblks or the items of knowledge in agriculture:

a) Whim= workers in licensed nurseries and in licensed
ornamental horticulture businesses with comparable job
titles.

b) among workers in licensed nurs
job titles:

1 general director
e salesman

supervisor
4 field worker

ertie with the following

a) among workers in licensed ornamental h
businesses with the following job titles

1 general director
salesman

3 auvervisor
k field. worker

The Dependent Variables

The instrument used in the study contained a list of and-
of knowledge in the areas of (3.) horticulture (2) agricultural
(3) floriculture, and (4) soils. The individal items of knowledge
developed from the literature and after consultation with post-high
teachers of horticulture, agricultural chemicals, floriculture, and s
Final selection of the items of knowledge was based on the investigator
judgaent of those most relevant to the job titles being studied. Care
taken to build a questionnaire was readable and concise, and, which c
be ad. ministered.. Before the qUestioluildrewstused in the field, it was
administered on a trial basis to determine whether the instilment was setts
factory for use in the study.

iculture

items
cals,

were
school

ils.
15

cold
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Pr gli Atlima-ratt, vagiable las a MS or It) .3.1.vorg Sagsentally assigned to
each it a lizogisav itgricultarriN. The1411.1.atiag thstructicars were given
to each rles&014zit8

10 l'411:bileg;:i.- 'ObItAkva, yrx. need a Inioultrav of the activity in "uur
diwttkireag 'Atri or *) in column #1, on the checklists.

2 rtim, kumixt4 Ilt.9 in *alum #1, Lediuttte in colAmin * the degree
hlbatty Ica/ in performing thib activity by checking a, b,

colt= #2 on the checklists:

a) iTszle (aworkAr who checked a said he needed a basic awareness
vAtivity but did, no perform the activity it his job).

b) I perform this activity with supervision.

c) I perform this activity without supervision.

d) I perform this activity without supervision so well that
my performance may be use( to- instruct others.

As each item, of knowledge vas treated independently, there was* in facto a
total. of one-hundred dependent variables.

In order to test hypothesis t and Op numerical values were assigned
to workers' responses for each item of knowledge in agriculture on the
following basis g

0 al a no response in column #1 on the checklist.

1 is a s response in column #15, and a column 2a response on the
checlist 0

2 al a at response in column IN and column Eb response on the
atheakliste

3 as a BE response in column #1, and a column 2c response on the
cliost0

14 a DA reseponse in column IN and a colt= 2d response on the

The 8122.: ple

For this 10014 a four-county area in north east Illinois* near Chicago,
was selected by the investigator. The counties selected were.Dupegs, Kinfis
rankakasi and Will. The our counties were selected because, according to
horticultural. experts, many large horticulture businesses have became estabia.
lished in sad near large population centers. Further* educational leaders in
public sehools in urban areas are becoming interested in developthg curriculums
to prepare horticulture workers. The author believed that the data used for
*Vas study laced be obtained from the area where new curriculums is hart/-
cutme are most likely to be offered.
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p1&. tt M ti! mraei&'v

h'. :b :1I iy
'r 1t L1 lbt, wo

b 4

v d. 1ic;'
to ix Z hay t

obtzk 1,i. ''; tgh to 11 of t faux

job $Ø i7 X121'o

£t '2 J'iz tb xt7, X11iaie
Det c 'r1t& ;b ttr ii&i t time licensed

nuei i:; ea c biL ve tb z,win of

rseiy iit r uena 'I XUioX 4th feur
or aox 11b' tObe tn DuD $n yju
couitit

4 i1t * tined ie1tuze businéseeej

ftz IU:th©i to zetaU. p 4sce3, and
instli J1hLs gt 1iid czttsL horbi-
cu1tur bia to inbde y tthe fix county srs
used fci tke 1 ive of 1ian, L j'nj frua the Division

of P1sb Depax'tent of x aizi&ted the oxT1ents1

horbi1t 1ge enough to c t j titles general

director, p visor, and field tio

A t1 ri 4t licensed rurse'°ti t'im liersai orns
.a ! xr ________ 'f'

sental ho bteses were 1oc*te i tk' o tu&yo The two

lists wexi t deteraine idiethex any ri j*4 "in tb 2iets.

The two lit iaund to be ttIty exr ty fthas iiee randomly

selected t the two types of rtz1t inees9 Licensed

nurseres, and. iicn. ornsintsl horbic ltiz hbeiee.

The Col1ectiox of the Dt

The ro t±a study weiue cc eol' by the 'ttor iugh
pswnsl inerv with ooeIDkIund. 5X i in the ' gatneeses

sespled. The tnstigstor contacte( tbe hedeker, 'w*'z with seniority,

in esch of the job titLa of general dizect, sm1esii, super' *nd 'field

worker in the tty liceused nuree,ds.. %d in the tt licensed ernaLental
hcx'Ucultze buss selected fox study, M d&.jeoti's oi the study sod

the instrut bei used were e pl*ined to oh xher. kb the time cf the

interview, the z1ter e ,sked to assign. ju4 tliy to the items of

knowlede mthg t the direotionI otlid the front cor of the

instrAmsnt.

ew
Th a1ttis r t tmtistioal. Soes a&d the igibm1. Cospter

Cent ot Xllinois were mfl1 t the izw.stigter for the

snsljmLs the for ll tbxee nuU X these sos3es, the

anther M4e the t.BoL soxil] ednt aM L3.L 1G electronic
compat:, s JL 7090 slectzuS.c comite.
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The If.rteedurt. for tb ii? statistical analysis or the data- for each of the
three nu31-brookbesos Avas 3

For ill A "s" tost t iffeaence i12 pev,porticas was used. .for nu117.
Imeithmais #1 t evgble the inWeittigator to determine whether
alsolgicArst d..itEireNsuces existed in the kinds or knowledge in
itgrloiltaxe mseld261 by workers with comparable job titles in
:LimLed nunevies and in licensed ornamental horticulture
bus teases 0

For 62*.by-rattr- szalysis of vie was used for null*
bypothesis 4142 erabi* the investigator to determine whether

sbit differences existed, among the means of grouse. .

or? itacii trwirledge in agriculture across the 'four job
'Mims of gvotn tipl, director, salesman, supervisor, and field
Valor in lidextsei nurseries*

For #3 A enet-by-fmr amlysis of variance test was used for null-
blpsassis +3 t exable the Investigator to determine whether
sifseificatt 'Uric:mums existed among the means of groups. of
thew at' lwagiedge in agriculture *cross the four job titles
cot genera Airectorp salesman, supervisor, and field worker

in licensed ortmentsa. horticulture businesses*

isi c the Data

The ontb.ore tevinted, th.coe major findings which he considered to be.

of 'major intereStt ROI those -,:41.1.1.ch will deplict the researvh procedure used'',

Pdi s f./Al2.1,or09:Ruvotl_zeoi-

1. For geneva direafts the "z" statistic was significant for ten of
the one-humbnIu ttems of knowledge in agriculture. bible 1 and
54ble e e0e; inedtadea to show the method of reporting the "s"

scams verAsbAnb; t neral director's* The same procedure was

usog goo moeMmg ne scores pertaining to salesmen, supervisors,
laud fieL workvri,,i;0

2.

3. For sit ora the "z" statistic was significant for two of the
cznecolani.imd itv_tilyz of knowledge In agriculture*

40 For fiell votters the "Z" statistic was significant for tour of

the aleotruirati, it of knowledge in agriculture.

Jr setenten the "a" statistic was significant for twelve of the
amoeba:axed it a knowledge in agriculture*

01111MPROMIlaamir4laslimr.^,y440.040

3
A complete ravel of; ttie research is available through the Inter-library loan

system frat 141.1.; tblversity of Minois Library and from University
Microfilm 0
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TABLE 1

mpg OP neozabas rot AGRICTRIBIRE

$11 EnTriantiDISIS #19 AS iT maim TO

1211MOD MN= £!W IN MEM) 0111101131We lorcz

a
11132 SIGNIFICAME "sw SCORE13

=UM DES IN

Its* of Ilhewledge in Agriculture

b
BOSIE138118

I's" Score for genera Met:torsncenrei Wnrneae tal
Nurseries Korticulture

businesses

Olf 13101/_

1. Perform field experiaents with
cultural methods, insects, and pest
control methods 00.0.0000 2.983

I. Establishing and restoring grass
on the lawn ............................

3. Transplanting fruit trees and
EMU fruits obe0000pooeooosoo

mg.......unnwo comas AREA OP ICEOELEDGE:

II. Determining use of granular vs liquid
agricultural chemicals for weed,

control

5. Planning used and insect control, pro-
grams for floverso trees, and owns-
aental plants tr00000eeecoomewelioe.

6. Applying agricultural chit/deal,e to
control, diseases and insects on
fruitas .vegetables, and flowers

iy. planning seasonal growing schedules
for flowers and flowering plants,
for customers 000.0000000300000.0.10000000

80 gelling flowers and flowering plants 000

9. Planting flowers and flowering plants
for customers

WIWI AMA OP 110101118DOSI

3.0 Determining practices needed on
woodland* wilallife areas, and

1.959nrcroutionaiftrea

k

el Aromas ats

SP el CZAIS2

1111110Z MOO

do 0 Cr3 Oa=

ab tur woo

el 1111111 to

esolasteat

01011001

1.976

1.576

1.976

2 .43 5

2.559

24225

2.860

IF

1'

IF

F
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TABLE 1 (continued)

a) The level of significance was .05.

b) For null-bypothesis 411, the sub - hypothesis pertaining to general

directors was: there is no significant difference in the kind

of knowledge needed by workers studied in licensed nurseries and by

waters studied in licensed ornamental horticulture businesses in

the following four areas: (1) horticulture, (2) agricultural

chemicals, (3) floriculture, () soils.

c) The "z" score represents the results of the "z" test for the sub -

hypothesis. Each "z" score was based on the number of yes re-

sponses of twenty general directors in licensed nurseries and twenty
general directors in licensed ornamental horticulture businesses

for an item of agricultural knowledge. The "z" score is listed

under the type of horticulture business having the highest pro-

portion of yes responses for that item of knowledge.
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ISBLE 2

a
ITEMS OP WALKOM IN AMCOR= BITE "z" SCORES NOT mamma

MSS
FOB NULayareMBESIS #1, AS 31' PERTAINS TO MURAL DIR

LICENSED NEWERIES MD IN LICENSED OBNANINTAL NORICUM=

Item of Knowledge in Agriculture

NORTIOULTURIA IKEA. OF RIO

10 Identifying fruit and vegetable

varieties 00..0000000000.00.0000.

2. Identifying varieties of ornamental

plants and trees 000000000.00000

"s" Score for General li_chinamireatorstisiLfeea
C

eons
Nurseries Horticulture

Businesses

3. Identifying diseases, insects, and

other pasts on fruits and vegetables6

446 Planning sanitation practices, end

disease and insect control programs

for fruits and vegetables 0000.000. .316

56 Identifying diseases, insects, audl.

other pests an trees and ornamental

plants 0,000000000000000000000000000.

Planning sanitation practices, and 4 tw

disease and ins©t control programs

for trees and ornamental plants 0.0.0.

410111101111.

S16011111110110

wrip Performing field experiments `rich

new varieties of fruits, vegetables,

and ornamental plants 606,60.....6040.

8. Recognizing plant nutrient deficiency

symptamb 00000000000.00,"1,0000000.00.

9, Planning programs for supplying

nutrient needs of fruits and vegmft

tables Of1000000.0o0000eocooe0O000000000

100 Planning wograms for supplying

nutrient needs of trees and orne.

mental slants 04Pos0000drooM4000414060

110 Applying fertilizer, limest74ne and

nitrogen materials 00000eoo0

400110141111

MIIIIII1101111611110 ,

1.10.6

.725

11.11111111111111111.0

.953

0400

316

asesawasto

.395

111114111100010

.316

.527

.125
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TABLE 2 (co :tinned

10

d
Item of Knowledge in Agricul.ture

BDIVICUINGRIS AIM OF KNOWIEDGE: (continued)

12. Supplying organic matter to

C

"s" Score for aenenil Directors

ee Lice
ihrseries Horticulture

Businesses

soils 004100000000414P000soom001,04,Wo
0400

13. Planning a landscape design ......... 57

14. Planning a fruit garden ............ .984

15. Advising customers on desirable

varieties of trees and ornamental

shrubs, and their costs .............
04000

16. litimating time and price for land-
scaping contract jobs ...e.00....,,,. 495

17. Advising customers on landscape

planning prOblees 00000.0....40......
1.581

18. $elling fruit trees and vegetable

plants 6.........000.000.....0.440.0.4
*99k

19. Selling Shrubs, trees, and other

ornamental plants 0000000.00 .527

200 Growing and care of sod in the

nursery ....0.0.0000000000.0.......0. .345

21. Grading and sodding Lavns 0.004...... 0.000

22. Pruning ornamental shrubs and trees.. 0.400

23* Pruning and grafting fruit trees and

small fruits clio00000.060600.040111040111*0 099k
mmop

24. Planting trees' and shrubs

25. Removing trees

26. Performing tree surgery .............

27. Identifying verede to the nursery or

In the lawn

wersoleass

11041101111

.956

.633

1.266

0.000

28. ControLling weeds in the nursery or
It the lawn

0.000

r.
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TABLE 2 (continued

d .

Item of Knowledge in Agriculture

C

"z" Score for General Directois
Licenied Licensed Ornamental
Nurseries Horticulture

Businesses

INUICITIMIBE A= OF WLEDGE: (=tinned)

29. Maintaining* adjusting, and caring
for mechanical equipment 0527

30. Repairing mechenical equipment ...0 0.000

31. Performing annual care of residential
and cam mercies]. lawns and landscapes..

32. Performing annual care of small
fruits 004041100041000000000000410004,0008

33. Determining correct time to plant
trees and shrubs

Balling and burlapping trees and
shrdbs ..............................

35. Shipping and storing trees and shrubs

36. Harvesting and storing fruits and
vegetables 0004.4.000000..00000.040000..

37. Growing strawberries

111011111101111

.725

0.000

1.581

01$11.3

.956

a) The level of significance was 005.

b) For a U- hypothesis #1, the sub hypothesis pertaining to general

directors vas: there is no significant difference in the kind

of knowledge needed by workers studied in licensed nurseries and

by workers studied in licensed ornamental horticulture businesses

in the .fonoong four areas: (14 horticulture, (2) agricultural

chemicals*

i

micals* (3) floriculture, .( ) soils.

c) The "s" score represents the results of the "z" test for the sub-

.. hypothesis. Each "s" test was based on the number of ps responses

of twenty general directors in licensed nurseries and ty general

directors in licensed ornamental horticulture businesses for an item

of agricultural knowledge. The "s" score is listed under the type

of horticulture business having the highest prOportion act nit

responses for that item of knowledge.

d) Only the items of knowledge in the horticulture OMNI of knowledge

are included in this abridged report.
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Raps _of KacriliViZt _Uriculture

Before t4sting hypotbsses #2 and. #3, nineteen groups of items of knowledge
in egrieultwe Ytnre deveksed frram the one-hundred items of know e in
agriculttree. C giviapirig of the items of knowledge was done to 1) make

possible the; use eg: a more powerful statistical test thail wo ld have been
possible if one item of knowledge had been tested at a time, and (2) facil-
itate currioulan 'alarming. A statistical "F" test for the job titles of
general director, salesman, supervisor, and field worker on one item of
knowledge in agriculture would have been weak compared to the sate test across
a group of item of knowledge in agrionalturee? In addition* it %S considered
impractical to teat across 1111 entire area of knowledge in agriculture, such
as horticulture. Such a hetrogeneous grouping of items of knowledge in
agriculture would probably ploduce acme significant results on the "F" test
because of errors of chance.° In the.grouping of items of knowledge an
attempt was made to obtain groups as large as possible that empirically would

be homogeneous.

The forty item of knowledge in horticultyre were divided into seven
groups; the twenty-two items of knowiadge chemicals were
divided into three groups; the seventeen items of ImowledirgWaiculture
were divided into five groups; and the twenty-one items of knowsolls
were divided. Into four groups. The sine of the groups ranged. froen threeo
ten items of knowledge per group* the average being five and three-tenths
items of agricultural knowledge per group.

In groxiaing the items of knowledge in agriculture, the investigator
and a specialist in agricultural education used a 1c ical a h. The
grouping was based. ono (1) type of activity* and 2 level of responsibility.
The items of lemegledge, Lu agriculture were first grouped in term of the
activities they Implied,* For example* group A in horticulture contained six
items of knowledge in agriculture concerning identification. General directors*
salesmen* supervisors* and field workers who used part or all of these six
items of knowledge would need to understand differences among b.forticultural
plants and. be mile to point out distinguishing characteristics of the plants
being identified. This procedure grouped. the items of knowledge in tine ways

they would be used by the workers. Other activity groupings were related to:
(1) plannin5* (2) se3.....As....Atin (3) opera .a...ttio 00 decision IL...D1 %r A and (5)

The groups of items of knowledge which were determined on the basis of

the first criteria* were then further inspected to determine whether the
groups could be Anther subdivided. on the basis of level of responsibility.
Smaller groups were developed only if the items of knowledge in a group could
be associated with the responsibility of a certain job title being studied or

a certain combination of job titles being studied. For example* group C

in horticulture contained five items of knowledge in agriculture dealing with

landscape planning. These five items imply the decision-making and planning

activities usually associated with general directors and salesmen.

k
Allen L. Edwards, Statistical. Methods for the Behavioral Sciences, Bev 'York:

Eat, Rthelarbonp3Wp.31.5-3andWet0290

5 6

Ibido Ibid.
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The level of responsibility grouping was based on the rationale that a

worker who performs the job of general director, salesman, supervisor, or field

worker tends to perform certain tasks special to the particular job. That is,

general directors are larGely responsible for management, major operating

decisions and associated activities; salesmen are largely responsible for

sales planning, promotion decisions and associated activities; supervf

are largely responsible for field and greenhouse operation, maintenance

decisions and associated activities; and field and greenhouse workers are

largely responsible for the operation and performance jobs in the horticulture

business'.

FIPIULLE1211:112129thesillE:

For null-hypothesis 0 the "F: statistic was significant for seventeen of

the nineteen groups of items of knowledge in agriculture that were studied.

For eech group-of items of knowledge for which the "F" test was significant,

the Duncan's Multiple Range Test was applied to determine which of the job

title group means were significantly-different.' The shortest significant

ranges were based on significant studentized ranges for Duncan's New Multiple

Range Test with alpha = .01. Table 3 is included to show the procedure for

.7.eporting the results of the "F" test for each group of items of knowledge in

aFfriculture for hypothesis f2. The same procedure was used for reporting

tb.e f2e3ults of bypothesia

II/ lathers for Null-Hypothesisll:

For null-hypothesis #3 the "F" statistic was significant for all of

the nineteen groups of agriculture knowledge studied. For each group of

of knowledge for which the "F" test was significant the Duncan's

TkAtiplei-1 Range Test was applied to determine which of the job title group

w-17,'e significantly different.' The shortest significant ranges were

batv.A. on significant studentized ranges for Duncan's New Multiple Range Test

wit: ,14.1?ha = .01.10

The Conclusions

Coneions for Hypotheses":

The conclusions for hypotheses #1 for general directors,-salesmen,

supervisors, and field workers were based on certain practical decisions as

well as statistical results. The purpose of the "z" test was, with an alpha

level of .05, to determine whether differences that could not be accounted

for by chance existed concerning the items of knowledge in agriculture needed

by workers with comparable job titles in licensed nurseries and in licensed

ornamental horticulture businesses. Whether or not an item of knowledge was

significant, the investigator examined it to determine whether that item

of knowledge was needed by one or both groups of workers being studied. It

7
Allen L. Edwards, Experimental Design in Psychological. Research, Chicago:

,Holt, .Rinehart and Winston, 1963. pp. 136-140

8
Ibid., p. 374.

pp. 136-140.

p. 374.
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TABLE 3

a

"F" RATIOS SIGNIFICANT FOR HYPOTHESIS #2

ITEMS OF KNOWLEDGE IN AGRICUIMURE AMONG FOUR JOB T

NURSERIES

R GROUPS OF
c

IN LICENSED

Group of Items of
Knowledgea

Job Title Gimp

General Sales- Super-

Director man visor

Means
e f

Field Criti- "F"

Worker cal "F" Ratio

HORTICULTURE AREA OF
KNOWLEDGE:

GToup,A:

1. Identifying fruit and
vegetable varieties...

2. Identifying. varieties
of ornamental:plants
and trees

3. Identifying diseaSes,
insects and other
pests on fruits and
vegetables

4. Identifying diseases, 2.791 1.541 1.667 .958 2

insects and other
pests on trees and
ornamental plants

5. Recognizing plant
nutrient deficiency

6. Identifying weeds in
the nursery or in the

laWn000410000001101,0410000

AGRICUILWRAL CHEMICALS
AREA OF KNOWLEDGE:

9.170upA:

1, Identifying name and
function of agricul-
tural chemicals.......

2. Identifying the toxic
effects of some agri-
cultural:chemicals on

11.t)7p:ticultural plants..
3. Selecting proper weed-

ini.d.es for weed control

P:r0g1t11113 2.583

.620 38.866

.975 1.208 .333 2.620 83.704
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Group of Item of
Knowledge"
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TABLE 3 (continued)

Job Title Gm:, Mans

General Sales- Super- Yield. Griti- "F"

Director man visor Worker cal "F" Ratio

AGRICULTURAL CH CCM
LISA OP BMW'

Talon tinuedj

4. Selecting proper
agricultural chea-
icals for plant
disease control
programs0000000....

5. Planning weed and
insect control pro-
grams' for nom!,
trees, and ornamen-
tal plant800..000.0

60 Planning purcbasing
programs for secur-
ing agricultural
Chem icals*** 0_4,0.00

FLORICVINURS ABTA OP
"'"FSMUSdar.
Group

1. Identifying varie-
ties of flowers
and flowering plants
Identifying diseases*
insects, and other
pests on floters and
flowering plants.... 1.840 .970 Ip8o .28o 2.640 22.168

Recognizing *ant .nu-
trient deficiency g
symptoms on flOwers
and flowering. plants

Bata AMA, ialOWLEDGE:

Group B:
. 1.. Taking soil soompleis. 1.438 .838 .488 2.630 10.234

. Testing soil surples .

3. Testing plant tissue
A. Reading soil tests..
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TABLE 3 (continued)

a) The significance point vas .05.

b) Hypothesis #2 was: there is no significant difference among the

means of groups of items of knowledge in agriculture for general

directors, salesmen, supervisors, and field workers in licensed

nurseries in the following four areas: (1) horticulture, (2) agri-

cultural chemicals, (3) floriculture, and (4) soils.

c) The job titles were: (1) general director, (2) salesman, (3) super-.

visor, (4) field worker.

d) The job title group means were the means of the observed scores in

each group of items of knowledge in agriculture for the job 'titles

of general director, salesman, supervisor, and field worker. The

observed scores within a group of items of knowledge were summed

for each job title.

e) The critical "..F" was that V" ratio at the .05 point in the right

tail of the V" curve, to the right of which the ":1P" ratio was signi-

ficant. That is, an V" ratio larger than the Critical "F" was

significant.

f) The "F" ratio vas the 11" statistic calculated by dividing the mean

spare between the groups of (l) general directors, (2) salesmen,

T1) supervisors, and (k) field workers by the mean spare within

the same four groups.

e) Those job title group means underlined or connected With a line of

dashes were found not to differ significantly at the .01 point,

according to 14Nribltille Range Test.

0 The results of the "F" test for on1y one group of items of knowledge

in each of the four areas of knowledge in agriculture are inauded

in this abridged report.

1

rv,
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seemed reasonable to the investigator that an item of knowledge should be
considered as needed by general directors, salesmen, supervisors, or field
workers if as many as six workers in a job group said they needed an item of
knowledge, whether there was or was not a significant difference on the "z"
test for that item of knowledge.

This criterion of six res responses out of a possible twenty was
adopted after a careful examination of the* number of general directors, sales-
men, supervisors, and field, workers in licensed nurseries and licensed orna-
mental horticulture businesses who said they needed each item of knowledge in

agriculture. From the basic data, histograms were'prepared which showed the

number of general directors, salesmen, supervisors, and field workers in both
types of horticulture businesses who responded yes for each of the one-hundred
items of knowledge in agriculture. These histograms indicated that the fre-

quency of Es responses for general directors, salesmen, supervisors, and field

workers tended to cluster either above or below six ;yes responses out of the

twenty possible. Further, the investigator Observed that the workers interviewed

appeared to hold multi-functional Jobs in multi - functional horticulture businesses.

This indicated that the chances were high that workers used a variety of agri-

cultural knowledge in their jobs.

Beeause of tbs foregoing rationale, there appeared to be sufficient

Justification for considering items of knowledge in agriculture as being

needed by all general directors, or salesmen, or supervisors, or
workers, if six or more general directors, or salesmen, or supervisors, or

field workers said they needed the item of knowledge, regardless of

statistical outcomes. It was believed that this decision would insure that

curriculums planned final the data would include the items of knowledge in

agriculture that workers require.
Conclusions Per.1.2taiinal2A2E2221 Directors

Based on the data collected and the practical decisions relating to

the need for an item of knowledge, the investigator concluded the following:

1. Eighty-four items of knowledge in agriculture were identified as

needed by general directors in both licensed nurseries and licensed

ornamental horticulture businesses.

a) For seventy-six items of knowledge in agriculture for which

the "z" scores were not significant, six or more general

directors in both licensed nurseries and licensed ornamental

horticulture businesses said they needed each of the items of

knowledge.

b) For eight of the ten items of knowledge in agriculture for which

the "z" scores were significant, six or more general directors

in both licensed nurseries and licensed ornamental horticulture

businesses said they needed each of the eight items of knowledge.

2. Six items of knowledge in agriculture were identified as needed by

general directors in licensed nurseries but not needed by general

directors in licensed ornamental horticulture businesses.

a) For one item of knowledge in agriculture, the 'difference

between the six or more general directors in licensed'nurseries

Who said they needed the item of knowledge and the five or

fewer general directors in licensed ornamental horticulture
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businesses who said they needed the item of knowledge was wide

enough to be statisticully eignificaDt.

b) For five iteyse ef knowlel,ge in Nplpsiture for which the "z"

ecotes Ioeze eQt eignificsaft, sit ov more general directors in

licemed nurseries said they needed each of the items of

while five or fewer gesAeral directors in licensed orna-

mental horlAteulture businessee esid they needed each of the

items of knosAedge.

3. Two items of kerssleelge. in agriculture were identified as needed by

general dieefetete; licensed ornt31:11ent:72.1 horticulture businesses

but not neeaed direr tore in licensed nurseries.

a) For one itwit ot: koowledge in agriculture, the difference

between the el s: er more geneml directors in licensed ornamental

horticultur tiuRInesses who sad they needed the item of

knowledgEJ a:oa. t five or fewer general directors in licensed

nurseriee eibe aeCsi they needed the item. of knowledge was wide

enough tee e eeletistically sigJficant.

h) For one Iee!e of knowledge in. agriculture for which the "z"

score was sae significant) slx or more general directors in

liceneed. orngmental horticulture businesses said they needed

the Item of knowledge while five or fewer general directors in

licensed nurseries said, they needed the item of knowledge.

k. Eight items of knowledge in agrieelture were identified as not

needed by either of the two groups of general, directors studied.

IMPISMII AC /CA 1,47,1r11.1:11B.MSALKAW.V.C.A1100.1,441.....-
B. Conclusions Es^,..!e+etninE_LLE212EmenCM MAIO.

iii peed on the data nellected and the practical decisions relating to the

need for :In nn of knowledge) the investigator concluded the following:

1. Seventy-six items of knowledge in agriculture were identified as

1/eded by salesmen in both licensed nurseries and licensed orna-

mental horticulture businesses.

For sixty-four items of knowledge in agriculture for which the

"z" scores were not significant4 six or more salesmen in both

licensed nurseries and licensed ornamental horticulture businesses

said they needed each of the items of knowledge.

b) For all twelve of the items of knowledge in agriculture for

which the "z" scores were significant) six or more salesmen in

both licensed nurseries and licensed ornamental horticulture

businesses said they needed each of the twelve items of knowledge.

6. Eight items of knowledge in agriculture were identified as needed

by salesmen in licensed nurseries but not needed by salesmen in

licensed ornamental horticulture businesses. For these eight items

of knowledge in agriculture for which the "z" scores were not signi-

ficant, six or more salesmen in licensed nurseries said they needed

each of the items of knowledge while five or fewer salesmen in

licensed ornamental horticulture businesses said they needed each

of the items of knowledge.
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3. Five items of knowledge in agriculture were identified as needed by

salesmen in licensed ornamental horticulture businesses but not

needed by salesmen in licensed nurseries. For these five items of

knowledge in agriculture for which the "&' scores were not significant

six or more salesmen in licensed ornamental horticulture businesses

said they needed, each of the items of knowledge while five or fewer

salesmen in licensed nurseries said they needed each of the items

of knowledge.

4. Only eleven items of knowledge in agriculture were identified as

not needed by either of the two groups of salesmen studied.

C.Conclusions*iirtaltoSurvisors

Based on the data collected and the practical decisions relating to

the need for an item of knowledge, the investigator concluded the following:

1. Fifty-seven items of knowledge in agriculture were identified as

needed by supervisors in both'licensed nurseries and licensed

ornamental horticulture businesses. That is, for fifty-seven

items of knowledge for which the "z" scores were not significant,

six or more supervisors in both licensed nurseries and licensed

ornamental horticulture businesses said they needed each of the

items of knowledge.

2. Sixteen items of knowledge in agriculture were identified as

needed by surervisors.in'licensed nurseries but not needed by super-

visors in licensed ornamental horticulture businesses.

a) For one item of knowledge in agriculture, the difference

between the six or more supervisors in licensed nurseries who

said they needed the item' of knowledge and the five or fewer

supervisors in licensed ornamental horticulture businesses who

said they needed the item of knowledge was wide enough to be

statistically significant.

b) For fifteen items of knowledge in agriculture for which the

liz" scores were not significant, six or more supervisors in

licensed nurseries said they needed each of the items of

knowledge while five or fewer supervisors in licensed ornamental

horticulture businesses said they needed each of the items of

knowledge.

3. Six items of knowledge in agriculture were identified as needed by

supervisors in licensed ornamental horticulture businesses but not

needed by supervisors in licensed nurseries.

a) For one item of knowledge in agriculture, the difference

between the six or more supervisors in licensed ornamental

horticulture businesses who said they needed the item of know-

ledge and the five or fewer supervisors in licensed nurseries

Who said they needed the item of knowledge was wide enough to

be statistically significant.

f.

4
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b) For five items of knowledge in agriculture for which the "z"

scores were not significant, six or more supervisors in

licensed ornamental horticulture businesses said they needed

each of the items of knowledge while five or fewer supervisors

in licensed nurseries said they needed each of the items of

knowledge.

4. Twenty-one items of knowledge in agriculture were identified as

not needed by either of the two groups of supervisors studied.

D. Conclusions Pertaining to Field Workers

Based on the data collected and the practical decisions relating to the

need for an item of knowledge, the investigator concluded the following:

1. Thirty-six items of knowledge in agriculture were identified as

needed by field workers in both licensed nurseries and licensed

ornamental horticulture businesses. That is, for thirty-six items

of knowledge in agriculture for which the "z" scores were not

significant, six or more field workers in both licensed nurseries

and licensed ornamental horticulture businesses said they needed

each of the items of knowledge.

2. Four items of knowledge in agriculture were identified as needed

by field workers in licensed nurseries but not needed by field

workers in licensed ornamental horticulture businesses.

a) For one item of knowledge in agriculture, the difference

between the six or more field workers in licensed nurseries

who said they needed the item of knowledge and the five or

fewer field workers in licensed ornamental horticulture businesses

who said they needed the item of knowledge was wide enough to

be statistically significant.

b) For three items of knowledge in agriculture for which the "z"

scores were not significant, six or more field workers in

licensed nurseries said they needed each of the items of

knowledge while five or fewer field workers in licensed orna-

mental horticulture businesses said they needed each of the items

of knowledge.

3. Nine items of knowledge in agriculture were identified as needed

by field workers in licensed ornamental horticulture businesses but

not needed by field workers in licensed nurseries.

a) For three items of knowledge in agriculture, the difference

between the six or more field workers in licensed ornamental

horticulture businesses who said they needed the items of

knowledge and the five or fewer field workers in licensed

nurseries who said they needed the items of knowledge was wide

enough to be statistically significant.

20
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b) is aim its giiS of knowledge in wiculture tor Witch the lise

seines were not sivificant, six or :alt field workers in

licensed onomentel borticultuxe businesete said they needed

emb. of the items of knowledge while five or' fewer field Worker,

in liceazed nurseries said they needed each of the items of

kaowledge 0

4, Fiftpatzte it of knovledge in agriculture were identified as

not meednd by either of the two

!!!!!LEESPn44141Arc4t"
theses #1

groups of field workers studied.

etranaL7 ewaclusious for null-hypothe

on the +conclusions in the four preceding-sect

soleonon, supervisors, and field workers. The
following fry. ttte data collected:

ses #1 that foliar, were based

ions relating to general directors,

investigator concluded the

1. Thirty-two items of knowledge in agri

in all four of the job titles studied

and itemised ornamental bortiaultrre bus

Lure were needed by workers
both licensed nurseries
finesses .

2. Orly uue item of knowledge in agriculture

in a3.1 Aar job titles studied in licensed

ssentim/ for the workers in comparable job

or:mental horticulture businesses.

was needed by workers
nurseries but was not
titles in licensed

3. Five it of knowledge in agriculture were needed by the general

diveutors in both licensed nurseries and licensed ornamental

horticulture businesses but were not essential for the other workers

in these two types of horticulture businesses.

h. ORO its of knowledge in agriculture was needed by the supervisors

in both licensed nurseries and licensed ornamental horticulture

businesses but was not essential for the other workers in these

two types of horticulture businesses.

50 Manteca items of knowledge in agriculture were needed by general

directors, salesmen, and supervisors in both licensed nu series

and licensed ornamental horticulture businesses. These nineteen

Items of knowledge were not essential for the field worker:: in

either of the two types of horticulture businesses stmliorl.

6. Ttentywthree items of knowledge in agriculture were needed by the

general directors and salesmen in both licensed nurseries and

licensed ornamental horticulture businesses. These twenty-three

items of knowledge were not essential for supervisors and field

workers in either of the two types of horticultural Walloons

studied.

One item of knowledge in agriculture was needed by the general

directors and supervisors in both licensed nurseries and licensed

ornamental horticulture businesses. This item of knowledge war

not essential for salesmen and field workers in either of the two

types of horticultural businesses studied.

Pvn 1,7 acv
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8. Only one item of knowledge in agriculture was needed by the salesmen

and supervisors in both licensed irseries and licensed ornamental

horticulture businesses. This i ,,, of knowledge was not essential

for general directors and field 1, -)x keys in either of the two types

of horticultural businesses studied.

9. Three items of knowledge in agriculture were needed by general

directors, supervisors, and field workers in both licensed nurseries

and licensed ornamental horticulture businesses. These three

items of knowledge were not essential for salesmen in either of

the two types of horticultural businesses studied.

10. Two items' of knowledge in agriculture were needed by general

directors, salesmen, and supervisors in licensed nurseries. These

two items of knowledge were not essential for field workers in

either of the two types of horticultural businesses studied or for

general directors, salesmen and supervisors in licensed ornamental

horticulture businesses.

11. One item of knowledge in,agriculture was needed by general directors

and supervisors in licensed nurseries. This item of knowledge

was not essential for the salesmen or field workers in licensed

nurseries or for any of the workers in the four job titles studied

in licensed ornamental horticultural businesses.

12. One item of knowledge in agriculture was needed by general directors,

supervisors, and field workers in licensed nurseries. This item

of knowledge was not essential for salesmen in licensed nurseries

or for the workers in the, four, job titles studied in licensed orna-

mental horticulture businesses.

13. One item of knowledge in agriculture was needed by salesmen and

supervisore in licensed nurseries. This item of knowledge was

not essential for general directors and field workers in licensed

nurseries or for the workers in the four job titles studied in

licensed ornamental horticulture businesses.

14. One item of knowledge in agriculture was needed by general directors

and salesmen in licensed ornamental horticulture businesses. This

item of knowledge was not essential for supervisors and field

workers in licensed ornamental horticulture businesses or for the

workers in the four job titles studied in licensed nurseries.

15. One item of knowledge in agriculture was needed by salesmen and

field workers in licensed ornamental horticulture businesses.

This item of knowledge was not essential for general directors

and supervisors in licensed ornamental horticulture businesses or

for the workers in the four job titles studied in licensed nurseries.

16. One item of knowledge in agriculture was needed by general directors

and field workers in licensed ornamental horticulture businesses.

This item of knowledge was not essential for supervisors or sales-

men in licensed ornamental horticulture businesses or for workers

in the foUr job titles studied in licensed nurseries.

_ ;V,
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17. Three items of knowledge in agriculture were needed by supervisors

and field workers in licensed ornamental horticulture businesses.

These three items of knowledge were not essential for general

directors and salesmen in licensed ornamental horticulture businesses

or for the workers in the four job titles studied in licensed

nurseries.

18. One item of knowledge in agriculture was needed by salesmen,

supervisors, and field workers in licensed ornamental horticulture

businesses. This item of knowledge was not essential for general

directors in licensed ornamental horticulture businesses or for

the workers in the four job titles studied in the licensed nurseries.

19. Only one item of knowledge in agriculture was a unique need of

general directors in licensed nurseries.

20. Four items of knowledge in agriculture were the unique needs of

salesmen in licensed nurseries.

21. Ten items of knowledge in agriculture were the unique needs of

supervisors in licensed nurseries,

22. Two items of knowledge in agriculture were the unique needs of

field workers in licensed nurseries.

23. Two items of knowledge in agriculture were the unique 'needs of

salesmen in licensed ornamental horticulture businesses.

24. Two items of knowledge in agriculture were the unique needs of

supervisors in licensed ornamental horticulture businesses.

25. Three items of knowledge in agriculture were the unique needs of

field workers in licensed ornamental horticulture businesses.

Conclusions for HUpthesisi.

Based on the data collected, the .investigator concluded the following:

1. The null-hypothesis was accepOd for two groups of items of knowledge

in agriculture, group E in flcriculture and group A in soils.

Acceptance of the null-hypothesis for these two groups of items

of knowledge in agriculture indicated it was probable that general

directors, salesmen, supervisors, and, field workers used the items

of knowledge in the groups of items of knowledge in agriculture

at the same level of ability.

For seventeen groups of items of knowledge in agriculture, the

statistical evidence indicated that the means for general directors:

salesmen, supervisors, and field workers differed significantly

among themselves. The evidence also indicated these four significant

means were from different populations: except in the groups of items

of knowledge where the Duncan's Multiple Range Test indicated job

title means in one or more 'subsets did not differ Significiantly.

Sixteen of the "F" ratios were significant at the .01 point, and

were to the right of the 'V at the .01 point in the right tail

of tie' "P" curve. The seventeenth "F" ratio was significant 'at

the .05,point: and was to the right of the "F" ratio at the .05 point

,^)
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in the right tail of the "F" curve. The significant differences

in the mean levels were indicative of real differences in the
level of ability required by general directors, salesmen, super-
visors, and field workers in licensed nurseries for the items of

knowledge in these seventeen groups of items of knowledge in
agriculture.

3. The differences in the level of ability needed by general directors,

salesmen, supervisors, and field workers in licensed nurseries
probably represented differences due to the way the workers used

these knowledges in their positions.

The primal directors with significantly different means for groups

of items of knowledge in agriculture probably needed a higher level

of ability because their position responsibilities required them

to: (1) know the subject matter well, (2) utilize their talents
to teach others how to perform activities involving the use of

needed items of agricultural knowledge, (3) utilize certain business

management and leadership abilities not measured directly by the

questionnaire.

The salesmen with significantly different means for groups of items

of knowledge in agriculture probably needed a level of ability in

their position which enabled them to: (1) know the subject matter

well enough to discuss their products and services with the

customers, (2) plan sales programs, (3) sell their products and

services.

The supervisors with significantly different means for groups of

items of knowledge in agriculture probably needed a level of ability

in their position which enabled them to: (1) know the subject

matter well, (2) utilize their talents to teach others haw to

perform activities involving the use of needed items of agricultural

knowledge, (3) utilize certain abilities in the supervision of

field workers or greenhouse workers. The abilities needed in order

to supervise workers were not measured directly by the instrument.

The field workers with significantly different means for groups of

items of knowledge in agriculture probably needed a level of ability

in their position which enabled them to: (1) know the subject

matter well enough to perform satisfactorily the activities which

involved the use of needed items of agricultural knowledge, (2) fol-

low instructions of supervisors.

4. For these subsets of means for general directors, salesmen, super-

visors, or field workers where the Duncan's Multiple Range Test

indicated no significant differences, the workers in the job titles

represented by the subset means probably needed the same level of

ability for the performance of activities involving the use of the

items of knowledge in that group of items of knowledge in agri-

culture.

Conclusions for Hjothesis ita:

Based on the data collected, the investigator concluded the following:

1. The null-hypothesis was rejected for all of the nineteen groups

r,,eArt-t-
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of item of knowledge in agricultuxe studied, Far all nineteen

groups cif items of knowledge, the statistical evidence indicated

that the mans for general iitrectors, salesmen, supervisort, and

workers differed significantly among themselves, The evidence

also indicated these four significant means were frau different

populations, except in the groups of items of knowledge where the

Dun en's Mhltiple sage Test indicated job title MOMS in OU or
porMt subsets did net differ significantly. An nineteen of the

"7" ratios fell to the right of the 001 point in the right taill'of

tie ur curve, and were considered significant at the 001 point.

Significant differences in the mean levels were indicative of real

differences in the level of ability required by general. directors,

Saleansn, supervisors, and field workers in licensed zatiamental

balticulture businesses for the items of knowledge in the nineteer

groups c items of knowledge in agriculture,

2. The differences in the level of ability needed by general directors,

salesmen, supervisors, and field workers in licensed ornamental

horticulture businesses probs;a7 represented differences due to the

way they used these knowledges in their positions.

3. For these subsets of means for general iiirectors, salesmen, super-

visors or field workers where the Duncan's Multiple Range Test

indicated no significant differences, tae workers in the job titles

represented by the subset means prdbably needed the same level of

ability for the performance of activiths involving the use of

itams of knowledge in that group of itemz of knowledge in

agrizaturee

Simary:

Based on the data presented for null-hypotheses #10 #21) and #3, the

investigator concluded that the three null-hypo tbeses were rejected for certain

items of knowledge and for certain groups of items of knowledge,: They were

not rejected for certain other items of knowledge and groups of items of

knowledge. Therefore, it appeared that some basic courses and some specialized

courses are needed for general directors, salesmen, supervisors, and field

workers in licensed nurseries and in licensed ornamental horticulture businesses.

Ti o approaches to the curriculum planned seemtd possible:

1. Separate courses for general directors, salesmen, supervisors,

and field workers in licensed nurseries, and separate courses for

general directors, salesmen, supervisors, and field workers in

licensed, ornamental horticulture businesses. If this procedure

were f011owed, these two sets of courses would necessitate consider-

able duplication of subject matter.

A series of basic courses for workers in both licensed nurseries

and licensed ornamental horticulture businesses. These basic

courses would be supplemented with specialized courses as needed.

a) The basic courses would contain the items of knowledge in

agraature needed by workers in two or more of the job titles

studied in both licensed nurseries and licensed ornamental

horticulture businesses. This core of basic content would be
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supplemented with specialized courses as needed.

b) The specialized courses would contain the items of knowledge in

agriculture necessary to meet the unique needs of workers in

the job titles studied in either licensed nurseries or in
licensed ornamental horticulture businesses.

The recommendations for this study follow the second curriculum

planning approach.

The Recommendations

The primary objective of the recommendations will be to indicate how a

curriculum practitioner might interpret the foregoing data and conclusions

in the development of courses for general directors, salesmen, supervisors,

and field workers in licensed nurseries and in licensed ornamental horticulture

businesses. There may be other equally valid ways of interpreting the data

and organizing courses. The following curriculum suggestions were based on:

1. Conclusions from statistical results.

2. The knowledge gained by the investigator in interviewing general

directors, salesmen, supervisors, and field workers in licensed

nurseries and in licensed ornamental horticulture businesses.

The investigator's understanding of how courses are planned and

developed in public schools.

Two types of courses were recommended:

1. Basic courses- courses containing content needed by all the persons

preparing to enter horticultural jobs.

2. Specialized courses - courses containing items of knowledge in

agriculture needed by workers in one, two, or three job titles,

but not needed by all workers in licensed nurseries or licensed

ornamental horticulture businesses. These courses will be for

persons who: (1) are near the end of a one-year, or two-year
curriculum in horticultural technology, or (2) are enployed in

horticultural jobs and desire to upgrade their abilities in horti-

cultural technology.

The following recommended curriculums were organized so that a person

who aspired to hold a general director's position in a licensed nursery or in

a licensed ornamental horticulture business, could begin with basic courses

and later enroll in the advanced and specialized courses if qualified as a

result of successful coursework, job placement, job experience, or promotion.

The curriculums also permit a person to enroll in basic courses and some of

the specialized courses designed for certain jobs such as salesman, supervisor,

or field worker, if the person's goal was one of those jobs.

The length of the courses would vary with (1) the amount of content,

(2) the teaching method followed, (3) the frequency of class meetings,

(4) the amount of time devoted to job placement experience. Some basic

courses might be taught over a period of one year, while other basic units

might be grouped together for a one-semester course. Many advanced courses
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and specialized courses might be from ten to thirty
others might be a smester in length.

Basic COU/Se6
(011111106401.10000,7MAII.W.DMOV4Z.,
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hours in lengths while

11
Four basic courses or units were recommended.

say be offered. in7Erntrar- 12th yeari and are for pe
Positions of general director, salesman, supervisor, or
licensed nursery or in a licensed ornamental horticuItu
lug completion of these courses, a person should be qual
position as a field worker in a licensed nursery or in a
horticulture business in the geographical region of study.
or units are:

These courses or units
reons aspiring to
field worker in a

business. Follow-
fled to take a
licensed ornamental

The courses

BASIC HORMOULTURiS 1
BASIC NOREEMNIVRE 2
BASIC SORIMITZURAL cum 1
BASIC sons 1

Four apavteed basic courses or units were recommended for
aspiring to tb.' bliber level positions of general director, sale
supervisor in, a licensed nursery or in a licensed ornamental ho
business in tw, geographical region of study. After completion
courses or units, and the previous basic courses or units, a pers
qualified for exi entry position as a supervisor in a licensed mire
a licensed ornamental horticulture business. These courses or un

persons
,man, or
iculture

of these
on should be
ery or in

its are:

HORTMOLTIMS :
AGRICV:MEM CailafiCALS 2
norearirma 1
sons
Three t.ii,n;pped, basic courses or units were recommended for persons

aspiring to positions.'"Wrsalesman ow general director in a. licensed nursery
or in a licensed ornamental horticulttrre business in the geographical region
of study.. Mbar caoietion of these courses, as well as all the foregoing
basic courses or mites a person should, be qualified for an entry political
as a salesmau in a licensed nursery or in a licensed ornamental horticulture
business.

BDIECIMMird,
FLORLItaittel 2
SOLI 3

These three sAvemetei courses would probably be taught in the 13th or 14th years.

moimmommangairomimemommum

The placement of items of knowledge in agriculture in the basic courses was

based on the aummary conclusions for null,- hypothesis frigeTtEgnin
pages 210.23 of this report. Items of agricultural knowledge within all
basic courses are included In the full report available through Univer-
sity microfilms,

TY,
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Tuo stvsmoi yogi* cpurses car waits we: v reetwaranded for perscns
aspiring trairrositial gene nZ actor in a licensed nursery or in a
licensed momenta hortimattute business in the geographical. region of study.
Yellowing camsctetton. a the preceding courses or units listed* these advanced
courses or units, azid, appropriate ca-job experience, a person shoal be
qualified for au ent:t7 position' as general director of a horticulture
business. These courses would probably be offered in the 111.th year, or as
in-service courses for appropriate persona empkred in a licensed nursery or in
a licensed ornamental horticulture business.

AMU= BDRDZMINilet 5
Ammo so= 4

8 in daits
Two speciaLlized courses or units were recommended as supplementary to

the alialamr; mocks for parsecs re-1M M egployment Leis field vkiorkeri Supervisor,
ollesmaae Mr general director in licensed nursery. These courses would
iprobably also be offered as adult education for employed workers in licensed
nurierifee.

SPECALIZEM4 ISMICULTURE
SPICIAUSSD SD/LS i

used courses or units were recomended for persons desiring
employment os a e worker* supgiMorp salesman, or general director in a
licensed ornamental horticulture. business. These courses would probably also
b offered As adult education for employed workers in licensed ornamental
horticulture businesses.

SPECULUM BDIVICUIEURE 2
S'PECIAMZED 314DRICIPIRRE 1

Two short iiimLielized units were reccomended for persons desiring
employment anrmiupsors in 7ransed nurseries. These units would probably'

also be offered as adult education for persons employed in licensed nurseries.

SPECIAM= IMICCIEBURE 3
PPBCIAMEFED FriORICULTURE 2

Two sue_ ateittlized units were recommended for persons desiring
employment as generirldri.Etors, supervisors, or salesmen in licensed ornamental
horticulture businesses* These units would probably also be offered as adult
education for persons employed in licensed ornamental horticulture businesses.

SPECIAL= ROETICULTURE
SPECIAL/WAD TIMICUTINNI 3

32
the placement of items of knowledge in agriculture in the specialized

courses was based on the summary conclusions for nun-hypothesis #1
presented on pages 2143 of this report. Items of agricultural know-
lodge within all specialized c = as are included in the full report

. available through University miarofibas
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Two specialized units are recommended for persons desiring employment

as field workers in !tensed ornamental horticulture businesses. These

units would probably be offered in the 13th or 14th year, or as adult education.

SPECIALIZED EOPTICULTUEE 5

SPECIALIZED FLORICUMURE 4
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Check-list for, the Ornamental Nortieultate and Edrs.....m Clostvaloss

Directions 8 FOR UCH STATENENTe

10 Indicate 'Whether you need a knowledge of the activity in your job,
by checking US or NO in column #1 on the check-sheets.

g 0 If you answered YES in column #1, indicate in column #2 the degree
of ability you aid in performing this activity, by checking
s,, 1:t 2, or d in column it on the check-sheets.

a. Nan_e (I do not perform this activity in ay job).

b. Z perform this activity with supervision.

e I perform this activity without supervision.

d. I perform this activity without supervision so well. that my
performance may be used ri."41:77rtruet others.

Thus, if you believe you need a basic knowledge and awareness of an activity
but do not perfont it in your job, you would check YES in column #1, and a
(none) in column it Below is a sample with the correct response marked:

(mum)

Pruning ornamental shrubs and trees.....

If you believe you need a basic knowledge
of the activity, and perform the activity
Vi pout supervision, you would check YES
le column #1, and check column 2c. Burry
is a sample with the correct response
marked:
(EXANP'LE) Adjusting agricultural chem-

ical application equipment o....

If you believe you need a basic knowledge
of the activity, and can perform it with
sufficient ability so that your perftten.*
an is used to train or instruct others,
you would check iffuln column
check column 2d.. Below is a sample with
the correct response marked:
(NYAMPLI) Grading and sodding 1 ain:teo..00

1.

Need
Knowledge

A. ty to
I Perf-rm

Ella tall e

.111 I/ gill

111 I 111 1

IIIIIHIMIIIIIIIIIIM
'III

11111111111R, MUCK OOLUNN a. FOR EVERY STATE/GM CHECK COLUMN
NAVE MCKIM TES II COLUMN #10 MOT ONLY ME or ME FOUR
COME #go

1111131

-maws mom
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Identification Code

4

311

(tlaiag tfnia-77!"--6---"-vegetables, turf, and ornamental plants)

11. Identifying fruit and vegetable varieties...........

Identifying varieties of ornamental plants and trees

13. Identifying diseases, insects, and other pests on

fruits and vegetables

iho Planning sanitation practices, and disease and
insect control programs for fruits and vegetables...

15. Identifying diseases, insects, and other pests

on trees and ornamental plants... ...................

16. Planning sanitation practices, and disease and

insect control programs for trees and ornamental

plants......... ....................................

17. Performing field experiments with cultural methods,

insect, and pest control methods.... ................

18. Performing field experiments with new varieties of

fruits, vegetables, and ornamental plants .........

19. Recognizing plant nutrient deficiency symptoms 0.0000

20. Planning programs for supplying nutrient needs or

fruits and vegetables 000,*00416000000Deeepoeocec0000

21. Planning programs for supplying nutrient needs of

trees and ornamental plants .........................

22. Applying fertilizer, limestone, and nitrogen

Materiel$000000000000000000000.0000000m0

23o Supplying organic matter to

24. Planning a landsf_mpe design o00000000

25. Planning a fruit garden ... 0°0000.00001seeeoser000p0000

26. Advising customers on desirable varieties of trees
and ornamental shrubs, and their costs.... ..........

EctilOStiva UM in* roojeo ft" Wocaidng contract
00064106pee

NO MIS

11 ty to
Perform
a b c

AD.
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IdentifitugLionecde

(2)
1:4 NZ* 124 M 4F TT

28. Wising customers on landscape planning vrob1am6

29. Belling fruit trees and vegetable plants

30. Belling shrubs, trees, and other ornaments. plants

31. Orman and care of sod in the nursery ..0.......

32* Grading and sodding lawns

33. Establishing and restoring grass on the

340 Pruning ornamental shrubs and trees 00410,4,o001:4000

35. Pruning and grafting fruit trees and small fruits

36. Planting trees and ShribEl0000ioolpeoeomeo.o...eo

37. lismoving trees...

38. Performing tree surgery 00000000000410000e000400000

390 Identifying weeds in the nursery or in the lawn..

400 Controlling weeds in the nursery or in the lawn

41. MMintaining, adjusting, and oaring for mechanioal

equipment 00000.000041000,00000000006010.00000o00400

112. Repairing mechanical equipment. 1100011000oom00060

113. Performing annual care of residential and com-

nercial lawns and landscapes...0.m. ............

44. Performing annual care of amall fruits.........0.

45. Determining correct time to plant trees and

1e6. Balling and burlapping trees and shrubs 004000410e00

ier Shipping and storing trees and shrubs 0004,00o00000

35

Ability to
Perform
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Identification Code

(3)

48. Transplanting fruit trees and small fruit

49. Harvesting and storing fruits and veget

50. Growing strawberries

Identificati

AGRICULTURAL CHEMICALS IN HORTIC

11. Identifying name and function o

chemicals

12. Identifying the toxic effect

tural chemicals on horticu

13. Determining proper use o

cultural chemicals

14. Determing proper use
cultural chemicals.

15. Determining the
cultural chemic

16. Determining
tural chemi

l-D

ables...

on Code

2-TB 3-4 Firm 5-JT

#1 #2

36

Need
Knowledge

Ability to
Perform

NO YES abcd
III

1-D 2-TB 3-4 Firm 5 -JT

TIRE

f agricultural

s of some agricul-

ltural plants

f pre-emergence agri-

of post-emergence agri-

most effective use of new agri-

als

use of granular vs liquid agricul-

cals for weed control

17. Performing field experiments to develop methods

of using agricultural chemicals

18. Sele
pro

19.

20

cting proper weedicides for weed control

grams

Selecting proper agricultural chemicals for

plant disease control programs

. Planning weed and insect control programs for

flowers, trees, and ornamental plants

21. Planning purchasing programs for securing agri-

cultural chemicals

22. Determining correct rates of application for

agricultural chemicals

Mb-

AEI

,

t.
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Identification Code

(4)

1-D

23. Applying agricultural chemicals to control

diseases and insects on fruits, vegetables

and flowers

24. Applying agricultural chemicals to control

diseases and insects on trees and ornamental

25. Applying agricultural chemicals to control

weeds in the nursery or in the lawn. 0. 0.

26. Mixing agricultural chemicals for specific jobs.

27. Handling agricultural chemicals safely.... ......

28. Using agricultural chemicals for control of

woody plants 0...... 00000 Oa DO 005 004, e

29. Adjusting application

30. Maintaining application equipment...............

31. Operating tractor or power driven equipment

to apply agricultural chemicals ........ .........

32. Operating hand powered equipment to apply

agricultural chemicals. ......... ..............

Identification CodP

FLORICULTURE

(Including flowers and flowering plants)

37

to

2-TB 3-4 Firm

#1

5-JT

#2

Knowledge

Ability
Perfo

NO YES b

1-D 2-TB 3-4 Fir; Y:JT

11. Identifying varieties of flowers and flowering

plants...0. O O ..... . 00000.0 O ........

12. Identifying diseases, insects, and other pests

on flowers and flowering plants.00..... .....

13. Planning sanitation practices, and disease and

insect control programs for flowers and flow-

ering plants. . 0 ................. . G OOOOOOO

14. Performing greenhouse or field experiments in

cultural methods, new varieties, or insect and

pest control, with flowers and flowering plants..

#1 #2
.....

Need Ability to
Perform_Knowledge

NO YES al b cl d
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Identification Code
1-D 2-TB 3-4 Firm 5-JT

(5)

15. Recognizing plant nutrient deficiency symptoms

on flowers and flowering plants..,.,.22 OOOOOO

16. Planning programs for supplying nutrient require-

ments of flowers and flowering plants...........

17. Planning flower borders and floricultural land-

scapes for customers OOOOO

18. Planning and making floral arrangements.........

19. Making floral designs and ske, hes

20. Planning greenhouse schedules for growing

flowers and flowering plants....................

21. Planning seasonal schedules for growing flowers

and flowering plants in the nursery.............

22. Planning seasonal growing schedules for flowers

and flowering plants for customers..............

23. Selling flowers and flowering plants... OOOOOO

24. Planting flowers and flowering plants in the

greenhouse..0000202004)0 OOOOOOOOOOO

25. Planting flowers and flowering plants for

customers, .........ee...........................

26. Potting flowers and flowering plants............

27. Growing hothouse and bedding plants.............

Identification Code

#1 #2

38

Need
Knowledge

Ability to
Perform

NO YES a b c d

1

1-D 2-TB 3-4 Firm 5-JT

SOILS IN HORTICULTURE

11. Explaining the origin and development of soils..

12. Explaining the characteristics of soil

(structure and texture) OOOOO 2902000000 OOOOOOO

13. Explaining soil acidity, and the function of

other major plant
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Identification Code

(6)

14. ExplainingExplaining the function of soil bacter

15. Taking soil samples

16. Testing soil samples

17. Testing plant tissue

18. Reading soil tests

19. Making fertilizer recommend

20. Explaining how plant food
available in soils

21. Planning the
acidity

is

ations . ...... .

nutrients become
................ "040 0

use of limestone to correct soil

................ 2

22. Planning the use of

fertilizers

23. Planning the

24. Planning soil

25. Determining
programs...

26. Planning
soil nut

27. Correc

28. Dete

29. P1

30.

31.

use

phospherous and potassium

of nitrogen fertilizer2........

fertility buildup programs....

costs of soil fertility buildup

soil fertility programs to maintain
rient balance

ting drainage problems ..... .......

rmining factors that influence soil erosion.

anning land use programs..... ........

Determining the need for organic matter in soils

Determining practices needed on woodland, wild-

life areas, and on recreational areas. .......

:Salweeto

3-4
:
Firm

#1 #2

Need Ability to

Knowledge Perform
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=MIT B

Column

B

C

TBE ANWSIS OF VARIANCE FOR AGRICULTURAI KNOWLEDGE

GROUP A IN LICENSED NURSERIES

TECCHESIS

Sum of *an
Source of Variation wires df Square

Sum of squares be-
tween four jobgroups 211.406 3 70.468 38.866

Sum of squares
within four job
groups............ 863.042 476 1.813

Total sum of squares 1074.448 479

I

Ito
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EXIEEBIT C

DUNCAN'S MULTIPLE RANGE TEST

Duncan's Multiple Range Test was applied to each group or items of

knowledge in agriculture studied for hypothesis #2 and #3 for which the

"I" ratio was significantoto determine which of the job title group means

were significantly different. The shortest significant ranges were based

on significant studentized ranges for Duncan's New Multiple Range Test with
.1

alpha .01. The individual calculations for the thirty-six significant

groups of items of knowledge in agriculture are not given in this report.

However* an illustration is given for agricultural knowledge group A

in horticulture for hypothesis #2.

1
Edwards, p.este in pm.11,plogical Research* op. cit., p. 374
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EXHIBIT D

(1) .96

(2) 1.54

(3) 1.67

DUNCAN'S MULT

IN

PLE RANGE TEST FOR GROUP A

THE HORTICULTURE AREA OF KNOWLEDGE

HYPOTHESIS #2

Job Title Group Means

(1) (2) (3)

Field Sales- Super-

Worker man visor

a

(4) Duncan's

General Studentized s

Director Range

.96 1.54 1.67 2.79

3.64

3.80

3.90

.122

.122

.122

UM OD UM

WM MB WM

glIN

.58

.10

OD .11.

.71

.13

ON MO MI

1.83

1.25

1.12

c

Shortest
Significant
Ramon

R = .45
2

R = .47
3

R = .48
4

42

a) The studentized range is the tabled range with alpha - .01. Edwards,

Experimental Design in Psycholigical Research, cm. cit., p. 374.

b) The standard error of the difference is calculated by dividing the

square root of the mean square within the four job title group means,

by the square root of the number of scores in a job title group.

c) The shortest significant range for two, three, or four means is

obtained by multiplying the studentized range by the standard error

of the difference. Each difference in the table is significant if it

exceeds the corresponding shortest significant range. If it does not,

then it is not significant. The only exception is: no difference between

two means can be significant if the two means are both contained in a

subset of means which has a non-significant range. Since 4-1 is the

range of four means, the difference must exceed .48, the shortest

significant range for four means; 4-2 is the range of three means, the

difference must exceed .47; 4-3 is the range of two means, the difference

must exceed .45, the shortest significant range for two means.

Ibid., pp. 136-140

n'r,r ;,


