
, 'ED 109,34?

DTHOR
"TITLE

r:

DOCUMENT RESUME .

.CE 004 123'...

Molnar, teniel4 Pesut, Robert
Cost Effectiveness Analysis'Of Selected Vocational
programs with Coopergive Comaponents Versus In-School
Vocational Programs..

PUB. PATE '75
NOTE. ,45p.;,For presentation at the Annual Meeting of the 1

American Educational Research_Associationit
(Washington, De t 'March 3b-April 3,, 1975); Table 5
is of,bargAal-reprodUcibility; Best. copy
available ,

..

.
,.. ,-

.

EDRS PRICE MF-$0.76 RC-$1.95,
,

PLUS POSTAGE
DESCRIPTORS ,*Comparatiie Analysis; *Cooperative,Programs; *Cast

Effectiveness; Dita Collection; Educajdonal Finance;
Educatidnal Program g; Evaluation Methods; Expenditure

o P_er Student; FeasibU.ity Studies; Multiple Regression
Analysis; Opetating Expenses; *Operations Research;
Program Costs;.Program.Effectiveness; 'School Sutveys;

- Secondary Education; Tables (Data); *Vocational
4'a Education; Work Experience

IDENTIFIERS Employer Surveys.
. .

,
. ABSTRACT ,

The stui1'y attempted tO7deternine the feasibility of'
.

performing a costeffectiveness analysis comparing the cooperative:
method to methods Which do not use work experience in vocational '

training. Twelve school districts in Minnesota, North'Carolina,'and
.Ohio provided 'data'for the ,study, invblying the desigh of data'
Collection instruments for cost and effectiveness information,
descriptiv-e'information abOut'programs and students, and an
attitudinal survey instrumdnt for employers of graduates. Tht

4
'conclusions are: it is Ossible to collectAnd analyze cost and
effectiveness vocational education programs; there are
no clear -cut cost ,advantages or disidvantageslietween-thevtwo
methods; a large-scale study is needed to,asist.in policy
formulation fOt vocational education. The survey employers indicated
they favor graduates of- cooperatiVe prbgrams. (A six -item
bibliography "is appended.') (Author/BP). .

-

..

*****lic****************************ic**********44*********f**********
* -. Documents acquired .by ERIC include many informal unmblished *

* materials not available from other sources. ERIC makes every .effort *
* to obtain the best copy available. nevertheless,, items of marginal *

* reproducibility are often encountered and, this affects the qualit/ *

* of the microfiche and hardcopy reproductions ERIC makes available , *

* via the ERIC Document Reproduptiqn Service *(EDRS), EDRS' is not
* responsible. for the qualiteof the original document. Reproductions *
* supplied by EDRS are the be that can be made from the original; *
***************************************Ic****************************



I

1.

1 0,4

COST EFFECTIVENESS'ANALYSIS OF SELECTED VOCATIONAL PROGRAMS
WITHNOOPERATIVE COMPONENTS VERSUS IN- SCHOOL VOCATIONAL PROGRAMS

Daniel Molnar and Robert Pesui
Battelle

Columbus Laboratories

For Preeentation at C
1975 Annual Meeting of the -;

V

American Educational Research Association
March 30-April 3, Washington,

U 1 DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO
OUCEO EXACTLY AS RECEIVEO FROM
THE PERSON OR ORGANIZATION ORIGIN
ATIVG IT POINTS OF VIEW OR OPINIONS
STAVE-0 DO NOT NECESSARILY. REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF
EOUCATIONPOSIIJON OR POLICY

BEST C PY AVAILABLE

A.

t.

-t



1
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_ABSTRACT 7

A detailed cost analysis was perfdrmed as a part of,a study

. to compare-the cost effectiveness of vocational programs havihg

cooperative components (co-op) and vocational programs conducted entirely in

the school (non- ce -op.). The data were'c011ected from _school

districts. The cost analysie showed that there is not a clear -cut'

difference in costs between co -op and non-co-op programs when aggregate

cost measures are used. A strong logarithmic relationship wasX(4nd

between studenteacher ratioiand cost"per student, regardless of the,

type. of vocational education method that is practiced. It is,suggesied

that all educationarcost analyses consider this relationship prior to

attempting tb explain cost differences-based on Other' variabled.

The effectiveness camparisond'yere based mostly on standard

follow -up information provided by the schools on graduates o the vocational

prograits./An addition, a brief burveyof employers was condUdXed to ob-
.

tain some (attitudes frath,employers regarding graduates of co-op versus.,
4

non-co-op programs. The overall conclUsian=based.on the follow -up measures

is that there is no obvious difference between graduates of cd-opvo-
.

vo-

cational programs and graduates of,non=cw.op programs. The overall con-

elusions based (IA the employer survey Are that employers tend to favor

graduates of co. -op programs and that-measuring effectiveness through a

questioning of employers resultsin a much more clear-cut differential

between co-op and nonic6-op.programs than does an analysis -of follow-up-

information normally collected,by school systems.
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INTRODUCTION

Public vocational education programs, as directed toward the

goal of producing, skilled workers, have employed a variety of method-

ologies for this purpose. One of the most basic distinctions that can

be made in these methodologies concerns "in- school" versus "out-of-school"'

learning'experiences. Thus, some vocational education programs have
I

developed "cooperative" work experiences with business and industry to

help in providing job skills. ThC essence of this idea is to provide

actual on-the-jOb workingexperiences as a psrt_of the educational :%

program, Seemingly, vocational education programs with a cooperatie,

* This paper was derived from:

Molnar, D.E., Pestt, R.N., and Mihalka, J.A., Cost Effectiveness of
Selected Cooperative Vocational Education Programs as Compared With
Vocational Programs Without a Coopeiative'Component, Final Report,'
Battelle-dolumbus-Leboratories;ColumbUi,Ohio; June 29,1973.
This final report' contains a.reviewof the literature on cooperative
vocational education snd relevant cost effectiveness analyses.

,
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component should meet the goal of producing skilled workers to a greater'
. .

,

. -

degree than. vocational education programs that do not have 41 cooperative,

. ,

- .

component; for two principal reasons. ,First, for'many occupations, it

, .

r.1 is difficult to conceive that students can receive training solelyl,
. , ,

through classroom_and shoi-cOurses,that is equivalent to the ,;training

tireceived by students:M.1"o have on- he-job experiences as part of their

program. Second, the real-life experience has been one criterion used

ET employers in hiring new employees.,.

Nevertheless, there aie-difficulties with both of the positive

aspects of cooperative vocational education mentioned above. Unless-the

school system provides teacher - coordinators who are truly involved in

the work experiences., the job tasks given to the students ;might not be

sufficiently relevant to the educational objectives (e.g., there may be

no planned progression in assigned job tasks).

Due to:the-pressures of.conducting business, employers might

not have the time, patience, or instructional experience to help the

cooperative students in a meaningful way.' Thus, there is a question

as to whether vocational programs with a cooperative component,are

any better than those without a coopetative component, i.e., whether
.

all the available instructional time might be-better spent in "in-

echool"4earning experiences.
4.

The research question to be answered is whether or not there,

1.

is a difference,in tie effectiveness and.the Cost of vocational prpgr

with a cooperative component versus those without a cooperative compon

ro.
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. . . .

./
.

questionThuS, the basic analysis procedure needed.to answer the research estion
. .

is a,cost-effectiyeness comparison of the two typesof.vocatione1Iducation.
"1 ,

.- , ,
..'

. . \ ,

.
This research study was direFted toward apreliminary determins-"

.
.,

% ...
( , , . ,

tion pf the tost-effectiVeness.of selected cooperatiVeTvoca\ionaledu-
r,

cation programs 'and, the cost-effectiveness of selected vocational programs

that do not have a cooperative, component. -

PURPOSE AND SC015E-0F THE STUDY

"

The stated purposes of this expfdratory study were:

1) To identify and discribe the various typei of

cooperative and non-cooperative vocational .

programs currently being'cohducted

2) To obtain costcomparisons berwen vocational

programs utilizing the cooperatiVe method and

regular vocational programs

_3) :go assess the\ effectiveness df various types

of vocational! programs

4)f "To obtain'data on the type of students in

various vocational programs, together with,

student performante in these programs..

An ancillary,purposewas to determine the present status of data availa-

ble for making successive in-depth analyses.
*

- '41$1z,554--



4
A to the second and third objectiVea.:These deal:with:the coot and

effectiVeness comparisons and the methodology used.' :The empill'as4s is

4/

t,'..;

°I ;
the

r . I- , 1 . .

...% ,,

This paper concentrates on e results.
.

or.the'st4dy relative
,

: ,

''.
s ...

appropriate for.the AtRA session, "Studies in,Edicatiottal Planning anti
'.

.
. ..

Management". .::, .

, ...- .,*, ,

I0 .. :

The study focused on vocational programs at the secondary

..N

.:\
level. le followin Aefinitions were used throughout the study.

It

Vocational eduCation is defined to include only

.

'high school programS--usually the junior and/or
4 P .

senior years. 'A vocational program is intensive,

occupationarpreparation for-a specific occqpatipnal

..
. .

objective, or a
'

ClUster of occupations and 'Should
.

O

not be confused With induStrial arts progracis which

are more exploratory in nature.'

Co-op vocational education is defined to include

the following characteristics:
. .

The co-op student is involVed in a productive

employment situation directly related to his

vocational objective:.

- There is a training plan_ for each co-op student.

- 'There is at least one period of in-school

'instruction directly related to the student's

.

vocational objective.

There is available a school - employed coordinator

with adequate time for on-the-Job supervision of

- the co-op student.

'I

a

,

a
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Non -co -op vocational education,programs are those

that provide vocational training totally within the

school environment.

/I
%

, SAMPLE POPULATION

Twelve school distriCts,-four,in each of three states,
,

CAA4 Minnesota, North Carolina, and Ohio, served as data sources for the-
.

study. The characterUics orthese digtricts are shown in Tabl' 1.

. .

.Altogether, data were collected from 20 high schools. Because of the-
. . ... !.

.

effort required to collect and report dita, and because ofIthe-fact

that not all vocational iirograms exist at-each school, particular

schools did.notreport on all of either the Jco-op or non-co-op programs

covered by this study.,

were,:

Data were collected and analyzed-for 14.program areas which

Co-op Programs

Distribden Education.

.Diifersified Cooperative' Training

Cooperative Office Education,

Trade and Industry'

N
Cooperative Work Experience

. . .

No n-CO-op Programs

Auto Mechap*cs

,, Auto Body

o. Electronics/Electricity

* The distriCts that reported on CWE.indicate that , their programs met
our definidiptiof-7.cpop programs.,

-14.
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Drafting.

'41" Machine Trades

i

t .

*".ttsse*

X '

: -4ecial'Office Training (one schoOldistric't reported
. -

this1 on. prOgram)
,

a .

. , -'

GenetalOffic*s*

Stenographic

Welding.

4\ r.

COST ANALYSIS
C-

-N., ,; -. -
, ., .

'In order.: to estimate the yearly. cost of ,program, data were`
r.

. , .
.

qi# _
collected for three main cost cothpOtted;tb-7. building consEruction cost,

.
r;- .

_7

direct instructional cost and laboratory equipment, replacemeht.cost:
-,

-'
4. r

The building construction cost was amortized :over a.-'2541year pafiod,
. v

.

1 0 .. . . , , . ...
, ...

with ,cost adjusted to i01. dollars based on the Oa of canstruction.
`',.

-9 -

4,
t

___
No discounting to,ftesent,value was 3included.0 Thia'COSt-yas prorated

r?.° di

v.
.,

to a giveh vocitional.program based on the.square footage-and .the'

4 - ''' , , k .k A
'

.,r; , r i '
proportionor time the space was used, theopregvam. the.direct -

.
; , 0 .

.

, .
-6

. _ .

,

instructional cost -included total, teacher aatattes, and fringe benefits;
,' t (,

, r e

instructor's mileage expense feir.transpOrtation,:sconsloable6supplies'
r

.
'add material costs, latiornory equipment renta cost, and laboratory

equipment contract' repair costs. The direct_instructional cost was
-

. J
.

Calculated as an average of the actual expenditures for the.1969r70 and
,

1970 -71, school, years. :

,
1

4A.
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. 4.,
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?
.

The estimate of.laboratory equipment replacement cost was,.
.

8 ,

)
.

. based on three estimates given foreach program -ta lowest estimate,

l'b
''...;

44.
an average estimate,,and a' highest estimate of What it i.70 cost'

. .
,., ,

0
% :'

in terms of 1971 dollars to replace all equipment used -by the program.",
.- .

e
, -

These estimates were converted to a weighted 'average as an

overall'estimate using the_follOwing equation:

C (Cl + 4Ca + Ch) /6,',

where C] is 'the lowest, estimate, Ca is the average, estimate, and, Ch
e .

1

is the highest estimate. 'The method of averaging follows. the proce- 1
, 1* . )

, . 5

dures used in PERT-tYRp analysea.for-such estimation problems. The

.

resulting average, cost was amortized Over 25 years for programs using, '.
1

t

, heavy equipment and 10Nyears or programs using Office 'equipment to
, ,-...,

yield anaverage annual cost, '-
,

: .
. .

. The g of the annual estimates for the three cost components
.,

building construction cost-, direct instructional cost,; and laboratory
',

.

equipment replacement costwas,assumedto represent the, total annual
...

cost of a particular vocational program,at a particular school.

.
0

:

Froh this total ftnnual,cost'measure, two other measures were
. .

.
.

. -

derived. The first of these is an, average annual cost per student.' The

,

tot al numbers of 1970-71 senior and 1969-70 junior students were used

for this purpose. Vie sum of these two totals represeftt an estimate

of the yearly'tot4 number'of-students being traided within a particular

. - .
.

:program. The average annual cost per atudent was calculated a6 the
. . '-!---.- P

,ratio of total yearly cost to the total number of students for a parti-

cular program at apartigular school.

Referenc es are listed in the REFERENCE section of this paper.

.t.AA
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,

". The second measure is the average annual cost for each.hour

'spent in vocational training per week., This measure was calculated
. t

as the-ratio of the' annual total .cost to the total number ofstudent-
,

hours per week spent in instruction within a program. (This is
.

.

.

analogous to the cost per credit hour that ia used in college and

-e
university settings, and inscme high schools.) For students in

cb-op programs the average number of hours per_week ip cObrdination
,

. .

-by the. eacher-coordinator
.

ims also included because the 'school system
- .-

must bear this cost. The reasons for using this measure are discussed
°

below.

Table 2 is a summary, of the cost analysis typrogram, across

all schools. In this table,and in the remainder of the discussion
'

the
1

term."Cost Per Student".is the average annual cost-per student and the
cf

tetra "Cost Per,Student-Hour is the annual cost for each` hour spent in

vocational training per week.

Several points become evident when Table'2 is considered. -

Considering firt the Cost Per Student, the table shows an average cf.
,

$155 for co -op programs and $545 for non-co-op programs. This is

differential of $190. However., ieindividual progtams arecOnsiaered:

1,

the variability

is quite.large."

-op programs, and

of ,costs for each bf the two methods, ca-op and non- co -op,

Several co-op programs show costs higher than non-co-'

Vice versa. This variability is even more pronounced

on an individualschool basis. It becomes questionable the}' whether

or'noi the $1901differenti'al is statistically significant.

A
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'Furthermore, detailed analysis of costs by prog ram kihoi.

schools indicates that the principal contribution to the Cost Per

Student is in the direct instructional cost element, which in tiirn.

'might indicate that the total pumbei of studenhoursin the program.

might be an important normalizing factor.' One reason for this is

%
that the average hour r week spent in vocational 1aboratoties

and othervocational stu iescdiffers markedly for the two types

pf programs, viz.,

8.8 hours per week for co-op programs

16.8 hours Rer'week for non-co-op programs.,
o

Thus, we sect that there are almost twice as many.hours per week, spent

in school in the non-co-op vocational training as in the in-schooll -

co-op vocational training. This in/turn might caus9Aer student-

teacher ratios in non-co-op programs,'and thus higher direct initruc-

tional cost per student. For this reason the Cost Per Student-Hour

vas.studied, since this measure apcounts for differentials in instruc-

tional contact hours, 1r,
4

The measure of Cost Per Student-Hour in Table 2.indicates

.

the-following averages:

$406.35 for co-op programs

,$32.55 for non-co-op programs.

This is a.reversal of the relationship shown by the first measure, and

/
A

indicates a. differential of about $8 per student-hour. Once again,

("1

detailed analysis of costs by program and school shows wide variability

in this measure. and it becomes questionable whether or not this $8,

14
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differential is statistically signifitant. Because of the wide varia-

bility_in the measures when considering programs at(partibular schools,
,

. .

the significanteof the cost 1:11Ekrences was questioned. 4 statistical

test of significance fot each of these two measures was conducted using
2

Welch's "two - sample' test with unequal variances. This test was. modified'

'to account for the fact.that,weighted means wgre being tested,("number

of stpdents".for the meesure--CoetPer student; and "number of student.--
,

hours" for the measureCost Per Student Hour). ',The modification was

. .: 3
acco ished by using the Statistical Package gor Soc4.7e7T---..eritists..

!
*- .

. --> .

(Welch's test procedure yields an approximate test, no_t an exact one.)

The test of significance for.the mean Cost Per'Student.($335

for co-op programs versus $545 fret non-co-op programs) yielded a test*

statistic of -3.19 with approximately 79 degreesOf freedom. The test

of significance for the mean.0ost Per Student-Hour ($40.35 for co-op

.

programs versus $32,55 Tor non-co-op programs) yielded a teat statistic

, .

of 1.70 with approximately 66 degrees- of freedom. These_yesults are4
statistically significantsignificant at the 0$1 level of significance. Although

it appears that the differences are significant, the_twD measures yield

different conclusions about the programs. Alsoit should be'remembered

that since the sample of schoOls and programs studied may slat represent
- 1

a random selection, the applicatiorcof statistical tests of significance

which are based upon the assumption of-random sampling is questionable.

We feel it would be unwise to accept the results of.the above tests as

J.
I ,

1 5.
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canclusive, However, since this stud/ was an exploratory study directed

toward determining the feasibility 'of conducting laiger scale studies'

of the same nature, the.tests have been included as illustrative podels

for future studies.
'

.'In
%

an attempt to her understand the var.i4ht1ity within
'

the two cost measures being studied,, furEhei analysis WAS performed

using the stud'- teacher ratio as an independgnt variable. Scatter-

A
grams of the two cost measures versus the student-teachtr ratio showed

-0

a definite logarithmic relationship. Regression 'anafyses:were perfdimed

on the data with very significant results. Table 3 shows the results

0
for the measure, Cost Sex-Student; Table.hows the results for the-

....

measure, Cost Per Student-Hour,

Figure 1 shoWs the regression of the miTEral logarithm 'of

student-teacher ratio versus the natural lOgarit of Cost Pertuden4._'

Figure 2 is the regression for the measure Cost Per

Notice that in both cases the lines, for all irogreithS

,
and non-do-op programs are very,similarin slope and

tudent-Hour.

, co-ipp4tograms

*intercegt.

These regression analyses show, as one would intuitively

tor

-. - g , ,

expect, a very strong logarithmic relationship between the dost measures
. .

d e student-teachertatio.

convert the natural 1

,from the figures and r. se the irrational naber denoted by "e"

arithmic scale simply use the coordinates,

(approximately 2.7182: to the power corresponding to the value.

-For example, -.1 igure 1, the point (3.0; 6.5) for line for

all programs corresponds to the point (20.1; 665) on the arithmetic

scale. This means that a student...teacher ratio of 20.3corresponds

to an average annual Cost Per Student of $665.

ti
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TABLE 3. REGRESSION ANALYTON COST PER STUDENT

ti

Data Base
Regression-
Equation*

Correfation

(g) R
SignificanCe

Level
.

All PrograMs -- Y=9.43-0.98X -0.92 0.85 0:00001 L

Co-op Programs Y=9:85-1.10X -0461 0.92 0.0000t

Non-Co-op Prpgrams Y=9.07-0.87X: -0.88 . 0.77 0.00001
- J.

* Y.& Natural logarithm of 'Cost per Student'

X = Natural 1pgarithm:Cf Student-Teacher Ratio

TABLE 4. -REGRESSION ANALYSIS ON COpT,,PER STUDENT-HOUR
'a

r

1

. .

Data Base
Regression
Equation*

.

Correlation
(R) R

2

.
.

*Significance
Level

. ..

All'Peograms
.....

q=5.05-0.42X -0.45
.

0.20
qp

0..0001
v

Co-op',Programs 40IK45-0,47X , .45 0.20 0.00223

. .

4

Non-.Co-pp Prograts. Y=5.41-0.59X -0.67' 0.48 0.00001

Y = Natural logarithth of-Cost Per Student -Hour

X =Ilatural logarithm, of Student-Teacher Ratio

t_

*4

4

V
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In_summary, the cost analysiS does not show a definite differen-

tial between the two methods-typically used in vocational programs--

co-op_and non-co-op.

Based on the cost data collected, we used two cost measures for

analysis purposes7-Annual Cost Pez Student and Student-

. .

Hour. The Annual Cost Per Student measure shows a differential of about

$190, favoring co-op programs. This differential is a marginal statis-

tically significant difference. On the basis of cost per student hour,

there is a differential of about $8, favoring non=co-pp programs. This

difference is also marginally significant. There is wide variation in

bothmeasures across programs and across schools, hut these variations
g

. can be explained very well, as being a function of the student-teacher

c)

ratio. That.is, the cost Of a program ignot a function of the pro ram,

.1 ',,

. .

nor the method, but the efficiency with which human respurces (teach s)

/

are used:

Alas, our overall conclusion, basea'pn this initial study, is

11.2

that there is no obvious difference in the cost of providift either
-

cooperative vocational education programs or those without a cooper tive

component.

A

9 a

I.
r

O
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5

EFFECTIVENESS ANALYSIS BASED ON
. SCHOOL-PROVIDED DATA

:Ten effectiveness-measures were developed from information col-
.

t

col-

lected from tile.schools. The purpose of the measures is ,to serve as fn-
.*,

dicators(of differences amongprograms, and particularly between co.-op

and non-do-op programs on an aggregate basis. These Measures are the

*t-
following:

(1) Percentage of students graduating

(2) Percentage distribution of employment status
z .

(3) Mean entry wage rate per hour

(4), Mean most recent wage rate per-hour

(5)
4,

Percentage distribution of location, of initial

employment

(6) Percentage distribution of location of_most recent
.

employment

(7) Percentage of graduates admitted to formal

apprenticeship progiiims

(8) Percentage Of graduates with two or less

employers '"

Mean lengthfof- longelf employient (months).

R
Mean number of weeks after graduation untiit4

r,

oft.

obtaining fullmtime employment.
0.

In calculating4ale effectiveness-measure estimates, it should

be remembered, that the data base consistp of a sample of students from

an individual program, and not necessarily the entire population of

4'
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students within the program. Where the number of student's in a program .

.
t

was small, hoWaverr,t..,/he respondent tended-to supply avalf"ble data for

all students. 'llhe net effect of this collection process as that the data

available for the effectiveness analysis constituted a re epentative

sampling of data on students within the programs and did 4ot constitute

2
a survey of the complete student population in the progr /A total

of 1376 students formed the sample for which 04 or part 4zithe data

3

were reported. .

4

- t

The first measure, Percentage of Students Graduating, is

intended to'provide a measure of the success of the indiliiOniL program
ir

types being studied. It was calculated as the ratio of the number of

students graduated to the total number of students either gradUated

or not graduated. No inferences were made concerning missing data,

and missing data were excluded fro he calculation. No data were .\

0-

available for 9 percent of the students on this measure.

The second jneasure, Percentage DistLbutiortkof Employment

Status,';can be used to measure the effectiveness or ineffectiveness

0 of the various program types) The data were classified into one4f

r

five categories:

(1) Presently employed

(2) Continued education after graduation

(3) Entered military services

(4) Unavailable for employment

(5) Presently employed.

The graduates who continued their education after high schbol included

tlibse enrolled in a, four year college, a full-tithe two year community

6

0

22,
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or junior college, a technical school or other post-secondary school.

The graduates unavailable for employment include those with family

responsibilities or other reasons for not being available.

With the classification of the data into the five employment

atus categories, percentages were calculated for each category as the

irof the number of graduates in the category to the total'number for

all five categories. Missing data were excluded and represent about

-17 percent of the data.
-

_..,

The third measure of effectrYeness, Mean.gntry Wage Rate per
t T .

i
, Hpur was calculated as an

'arithmetic average for each progrmn, as was

'

the fourth measure, Mean Most RecentWage Rate Per Hour. The two

measures together represent an index of the progress of graduates from

. .

particular programs for comparison,purposes. Data for a particular

'program was reported according to one of three follow-up periods--

3 to 6 months, 7 to 12 months, or 13 to 18 months. Since most of the
4

responses were based upon a 0 tb 18 monthfollow-;up period.attentiOn

wad focused on this set of data, and the few cases for the other

follow-up periods wereexcluded. This las sconlx for the Most Recent
\..__.:_. i

"- .. 7
Wage Rate Per Hour Snd not for the,Entry Wage Rate Pe Hour. -,Missing ,,

.. . ' _ , .>

.

data for the Entry Wage Rate Per Hour amounted to about g percent of the

students, and for Most Recept'Wage Rate Per Houk about 76 percent. An

additional-4 percent of data based Upon shorte;,foll4w,up periods was

, ,

_excluded also. =it should be remembered, however, that asubstantial part
... -

:-...

of these missing data is due to studenls not being available for employment.
.,'-.."

. , .

Nevertheless, this appears.to be a difficult data item to collect.

. -

a

.,ef

s.

27A
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The-fiith and,s-ixth measures of effectiveness deal withthe.

location of.lnitial.and tose recent employment,-respedtively. These

measures are intended to,indicate in part the degree-to which the voca-
A

-tional programs serve the employment needs of the communities. Per-

centages were calculated as the ratl,o of the number of graduates in,one

of three categories to the total number of graduates for which data were

available. The'three categories are:

(1) Employed within the local labor market

(2) Employed outside the local labor mar

but within the state

. (3) Employed outside the state. I

v For initial-emRlOyment location, data wereavailableon about 42' peroent

of the graduates and for most recent employment location, data were

available for about 39 percent.of the graduates. Of course, some of

the "missing" data in fact are not missing but represent graduates who

did not enter the labor market for some reason or were unemployed.

.

The seventh measure, Percentage. of Graduates Admitted to a
.

FOrmal Apprenticeship Program, was calculated as the ratio o£ the number--

6f positive responses to the total number of positive and negative responses.
-

Excluding missing' data, from the calculation resUltedin data being available
, -..

.

- v

for about 14 percent of the graduates. .- e

.. ,
.

The eighth measure of effectiveness was the Percedtage of

V , /

Graduates witclWo,or Less Employers Since Graduation. It was calcUlated

*

as the.rat.io of the number of graduates for whic4 two or less' employers

were *ported, to the total number of graduates for whith data Were

24
at
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.

available, excluding missing data. Dita were .availablt fOrappioxtmately.

60 percent of the graduates. Missing data again includes graduates not
4

.

available for employment.

The ninth. measure of effectiveness, Mean Length-'of Longest

Employment was calculated as an arithmetic average, excifidin'i missing

data. Once again, since the majority of the werewere reported for a

'13,, to 18 month follow-up,period; only data for this. petiod were ,included,

to the exclusion of data for the other fallow-up periods, and missing .

. .

,data, ,The.estimates to be presented represent-about 29 percent of the

graduate's. Missing data hereoalso includes graduates not available for

-
employment.

% The tenth7and final measure, Mean Weeks After, ,Graduation
.

'Until Pull Time Employment was calculated as an ' arithmetic average,

excludirig ipissing data. Pate were available for approximately 4a:

percent of, the graduates. The missing data amT.graduates not available

,so

for employment represent the
'

60 percent of unavailable data.
Y.

44

In all'Cases,where arithmetic averages were calculated, stan-

dard deviations Ogre also calculated to, provide in indication Of

the spread or variation in th0 data. Standar&statistical formulas

were employed for these calculations. For random samples of apOroxi-.

mately 40 or more observations; the arithmetiv-average plus or minus

two tiieS the standard deviation, represent/ approximately 95 percent
/

confidence limits for a particular observation.

t

a

4

9,5
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!."
Reshults of the Effeoqveness Analysis

j

r Based on1School-Provided 'Data

.

Table 5r,'Nesents a summary.Of the result's of 'the effectiveness
', i If': . .. .

4, ,

, ,
. ,-

analysii for each. f,the ten effectiveness measures.for,the-study. These
li ,., 4

*--g L.'_?;
. .

results reopresen.ted for twelve of the urtden vocational prograi areas
c .. . r ...

ftu
,

Eeach rincluded,in the study, or,eac o the aggregate,pxogam types (co-:op
. -.,

and non- co -op) and fdr all programs. DatS were not reportedJby, the

s5hool districts or two of the nOn-co-op program areas, Special Office'

'Training, and Yelding, and these
\

two program areas consequently do not

appear in the Table. Blank entries in the table indicate additional

cases where data were not reported for a particular effectiveness

measure: Whereirer it was felt that he number of graduates upon Vhich

a measure was estithated would be informative, that information was

- included in the Table. The interpretationof these 'results Is presented,

in the following section.

I.
. . .

Interpretation of EffecilvenessAnalysis
.. Based on School-Provided Data ,

#
,

.1: ,

!To :rable 5, the 40 effeNiveness measure, ,Percentage of
.

44. .

Students 04di.lating, ranges from a low of 5 percent for.tile non -co -op

Auto Body'program to high of 100 percent for several' program areas.

ro. f

The low was' based upon]/ data for only 8 students which is too small,a
0 .

. ,sarriple to indfcate significance. The average percentage for co-op

programs does,not appear to be significantly different from that for

.

non-xo-,op prOgrams, and it can be concluded that the metiidds do not

differ significantly:if their effectiveness ismeasured in this mannei.
to
I.
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When considering the second effectiveness measure, Percentage
. ,

.

.

Distribution of'Employment Status, 'several of the classifications are

,o£ particular interest. The.fkrst of these is the percentage oligraduates

Currently emplOyed. In Table 5, for co-op programs, 46.7 perctint of the

graduates are currently employed, and for non-co-op programs, 40.6 percent

are currently employed. If a istical test of sigilific-ance (difference

in two,,proportiOnsis conducted, a test statistic of 2.04 results, which

is significant fora test at the .05 Significance level. Consequently

, - -

for the Program areas studied, the difference in percentage of graduates

- °

employed is significantin favbr of graduates of co-op programs. However,
.. .. .

. .

further examination of this measure is warranted. If the percentage of

graduates unemployed is:considered, the co7op programs display a percentage

of 54, while the non-co-op programs show'a percentage of 3.1.:Usingthe

same iest,a test statistic of 1.74 results which isimot significant at

the .05 significance level. Consequently, although a significantly

greater percentage of graduates of co-op programs are currently employed,

there is no significant difference iethe rates of unempl6yed graduates.

This suggeststhat a greatet proportion of the graduates of non-co-op

programs are engaged in other activities which result-in aleir being

unavailable for-employment. These activities include continuing their

.education,-military service, family responsibilities, etc.

The third and fourth measure of effectiveness in Table 5

together,-provide another means of comparing the two pethods. Of in-

, -

terest here might be the increase in wage rate based bri the follow-up

. period of 13,to-18 months. Table 6 summarizes this ihibrimition.for'ttieat.
---1.

S.4
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TABLE

26

. -COMPARISON OF WAGE RATES BASED ON. A;-
FOLLOW-UP PERIOD.OF 13 to 18 MONTHS .

Program

Average Average
Most Receht; Entry 4.1age,
.Wage Rate Rate

($/hr.) '($/hr.)

CO-OP.

Distributive Education $2.66. i1.95

Diversified Cooperative
Training, 2.60 2.17

Cooperative Officeil

Education 2.20 1.69

tradedgrid Industry 3.33. 2.04

Cooperative Work
Experience

f

All Co-op Programs 2.54 1.92

NON-t0-0P

Auto -Mechanics $2.95 $2.22

Auto Body 3,02. 2.07

Electricity/Electronics 2.68. 2.54

Drafting 2.89 2.24

Machine Trades 3.19 2.60

General Office 1.81

Steno .2.44 2.00

All Non-co-op Programs .73 2.28

e age
cri ase in

e Rate

($/hr".)

$0.71

0.3 .

$0.73

0.95 :

(decrease)

0.65

0.59

0.27

0.44

0.45

29



p
27

.

.

-.present study. The average wage rate increasefOr graduates of co-op ,

.. ° .

programs based on this follow-up period was $0,62 per-hour., For graduates

of non-co-op programs, the average wagerate increase was _0.45 per hour.

Howevey, the gradates of co-op programs had an average entry wage rate

lower than those for non -co -op programs, so that even with the larger

increase, these same graduates had a lower a'verag'e most recent wage rate.

The most recent wage rates differ by $0.19, per hour. TheAspin-Welch

test of significance
4 conductpdon these mostreent wage rates yields a

test statistic of 2.23 whiCh indicates that the graduates of the non-co-op

prograMs have significantly higher wage rates on the average based on a

13 to 18 montiffollow-up period. However, since missing data,*amounted to

0

approximately 61 percent for Entry Wage Rate, and almost 80 percent for

1 '

Most Recent Wage Rate, the generality of this Conclusion is questionable.

It is important to consider the occupational areas that aee included in

non-co-op programs versus co-op programs.' For example, the labor market

conditions are certainly different for auto mechanics versus sales cleks.-
The fifth and sixth measures of effectiveness in Table 5 offer'

0

a comparison of vocational programs in terms of the degree to,Which the

programs serve the employment needs of the communities. There seems to

be little difference between co-op programs and non-co-op programs on
'

.

.

, %
these measures. However, it is interesting to note the change for all

.11

programs after' the follow-up period. 'Initially,' 95 percei of ,the

employed students in all programs obtained'employmentwithin the local

lebor'market, and at the time of the follow-up this percentage dropped

to about 90 percent. A test of Significance
5
on this difference yields

_

.
.
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6
level when the Aspin-Welch Test Of Significance-is applied to the datt,

yielding ktest statistic of 2.49. In realistic terms, a one-month

differential may not be very meaningful.

The final measure of effectiveness in Table 5, Average eeks

After Graduation Until Obtaining Full-Time Employment, shows a difference

of 1.5 weeks between co-op and non- co. -op programs. This is significant

at.the .05 significance level when the Aspin-Welch Test of Significance

is appli =ed, yielding a test statistic o f 2.10. There is quite a bit of

variation for individual program areas in this measve. However, the

data appear to reflect the fact that co-op students tend .ta find full-
.

time employment sooner than non-co-op students. This seems realistiC

in that:the graduates of,cp-op programs in some cases continue employment

with the same employer they had before graduation. Once again,'howev6r,

this 1.5 week differential may *dot mean much in a practical sense,

1.P
In summary, the ten effecitiMeness measures estimated for the

data collected under the resent study indicke the following:

There is'no significant difference in percentage
of students sucs4sfully graduated from co-op and
non-co-op prngefts.

There is nd significant difference in the upemploy- .

ment rates of graduates of both types of programs,
although a-significantly higher percentage of th
co-op gra4Vates entered the tabor market sooner.

Graduates,of.co-op programs entered the labor

. market with'a lower entry wage rate which increased
more rapidly than the wage rates of graduatesof
not-co-op programs; however, after a 13 to 18 month .,
follow-up:period, 'the graduates of non-co-op prp4rams
still had a significantly higher wa'e rate. It is

importarit tP'remembethat the labor market conditions
in non-co-op'occupational areas are differentthe-6
.those fr co-op'.areas, e.g., auto mechanics versus

sales,c erk.
4 1
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There is no significant difference in the percentag
of graduates entering the local labor market as opposed
to those entering other labor markets for the two
types of programs; however, after a follow-up period,
it appears that this percentage drops significantly
for bpth.types of prdgrams.

.

There is no significant difference between program
types on the percentage of graduates admitted to
kormai apprenticeship programs.

, there is no significant difference betweeh program
types with resPect'o.emplayment stability, measured

.as the precentage of graduates with two or Less
employers during1the follow-up period; the stability'
measure appears favorable for both types of programs.

The graduate§ of non-co-op prograths, have an average
length of longest-employment which is one month

, greater than.coLop program graduates for the follow -

up period, and this difference is statistically

significant. Practically, however,'this is not a

great difference.

Co-op graduates tend to find full-time employment
an average.of 1.5 weeks sooner than,non-co =op

graduates which.is a-statistically significant.
difference; but not a practical difference.

These results are indicated by the prgsen, study but caution

%.

. .

should be exercised in assuming that they hold in general. Since the

sample of programs selected was not madd in a, random manner, the
%

...

wi
.

geherality of the conclusions to cover all geographical regions, program
. .*

areas, etc., is questionable. Furthermore, it would be desirable to

improve the data collection processes in order to reduce the amiSuri of

missing data encountered under the present study.

r--

:1
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Sury \y of Employers

This,yas a.minimal survey of employers in each community. Each

school district provided us with aboUt 15 firms that had hired the majority
. 1

of graduates of vocational programs. W. mailed 200 questionnaires and re-
,

ceived completed questionnaires from 90 firms. This is a 45 'Percent res-

ponse rate. ,

The size.of the firms based on the number of employees ranged

between 3 and 5,000,-with a mean of 377. The distribution of fiFms

based on three size categories is as f flows:

Number of Employees Numb =r of Firms Percentage

Less than 25 36 40.07

25 to 100 21 23.3%

Greater than 100 33 36.7%
. . .0

Total . 90 100.0%

Thus, there is a fairly good representation of firms based on the number

of employees.

Several POints mupt be kept in mind it reviewing th results

of thissurvey,

The questionnaire is an attitudinal instrument ghat
does not require any analysis of data on the part

'Ofihe respondent.

41, The school district personnel provided'the names of

the'o., ntial respondents; In "every case ire askedi

s for an ased,list.

P
4

It. was essatial that the firm.have knowledge and
expetienceTith both co-op and nonrco-op vocational
graduates. -In many'cases we suspect that this meat

, tiat the firms had worked with co-op students while
they wereAn.school. Thus,,4here is probably an
inheient bias stemming from this. Of course, we

have4
no way of knowing whether the bias is positiveg.

.or ftgative with regard to co-op students.

" -1111
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The sample sipl (90 responses) is_small.

-.the respondent may be expressipgan attitude based,
ign a small sathple of employees 14ho were graduates of
either co-op or non-co-op vocational programs.

The:cluestionnaire is divided into three :main parts:
. .

Hiring and training experiences

4' Egperience during the adjustment period of
employment (first 6monthi)

I

Job performance after the first 6 months of

employment,:

Table 7 shOws the luestionnaire items for each of the three

Figures 3 through 6 are summaries ofsthe results of the survey:

1

',

A .
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Interpretation of'Results of -,..

Employer Survey

These results shoe a very definite favorable attitude on

the park of employers toward the graduates. of co-op vocational programs.

Figure 3 sholds that the pefcentage of responses favoring co-op graduates

'id 58;6,percent versus 4.2 percent for non-co-op graduates, with 36.6

perc
ik
nt indicating no significant difference. The xesultpevarc very

sim ar for the three main parts of the survey .Figures 4 through 6.

The results for each questionnaire item show that the co-op

.1i4duates are favored for all items.

Admittedly, there Ore several aspects of this survey that

n be questioned. We cannot use these re s in an absolutedense
. .

o conclude that co-op vocational programs are 'better thanqlon-co-op

programs; however, there is no question that the iajority of the

ninety employers that responded definitely have a favorable attitude

--toward-the graduates of co-.op_programs.

We are very pleased with'this instrument, .Evidently it is

.0

clearly presented and people cancomplete it fairly easily. It.would

be Very .easy to use this instrument on a. large, random sample of firms

throughout the country in ordei.to obtain a preliminary view oOthe

attitudes of employers toward employees who are graduates of co-op

vocational programs versus those who are graduates of'non -co -op

vocational programs.

4

a
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FINDINGS AND CONCLUSIONS.

This analysis was a preliminary attempt to investige5e differences

in cost and effectiveness ofco-op vocational piogratn.s versus non-co-op
. . .

.
, r. .. .

programs. The main finding is that there does not appear to be a clear-
. .

. $ C....
cut difference betweed the cost of providing vocationg programs based'

o f'

upon the co-op method.and the cost of providi4 those based upon the
. I...

note -co -op method. It is,premature to conclude that this is generally the

_
. , . 0 ''

-case since the data used here were not based on random sampling nor were

they representative' of all programs conducted in the United States today.

. There may vexy weliCbe other cases in other solid& districts that would

r

,

show aclear-cut difference.

.\--
The to significant finding in the cost analysis is the strong. >~

,J ., ca.

..//0' relationship exhibited betWeel: the student-teacher patio and either #.=,,

--,

the `CostCost Per Student or the Cost Per Student-Hour measures. Evert' though
f .;

-

..
.

, .
,

--, thegaple was not large and som ments of cost were estimate& (equip- .

, -

me replacement cost), the studen teacher ratio serves- ve liZsa
4,..-------. .

explain the Variation in the two cost measures.

It is a fact that the,greattst cost element in the educatiodal
,.

,..
. .

system is the dixect instructional expense. It is only logical that
,,

e 1.. .
:.

..---,

the cost is a function. of the siudentnteacher ratio. That. ism the .
, ';

At
' A..-

3

n
.

most effective way,to control costs is to control the,stu teache
.r.

A '' * 1.
4

rdtio.. Obviously from an efficiency point of View, 4t.is less costly

to have a ratio of 30 to 1 than a ratio of 15 tql. It must be remem-

ered of, colcae that the effectiveness of the educational process may
$
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change significantly with this ratio, and this should be considere

in any total. analysia.

The effectiveness- comparisons are based mostly on 'standard

fol],ow -up information provided by. the schoOls on graduates of the vo-

cational programs. In addition, a brief survey of employeid was con -'

ducted to obtain some attitudes from employers regarding graduates of

co-op versus non-co-op programs. o.

On the basis of school-provided-information, we note differences
4

between co -op and-non-co-op program graduates as follows:

"Graduates of co-on, programs enter the labor
marketyith a lower entry wage rate that increases
mere rapidly, but.graduates-of non-co-op programs
s#11 earn a higher rate after a:.follow-up period
of 13 to 18 months'. It must be remembered that
thid is probably due more to the' occupational
area itself and .the labor market conditions than
to the educational experiences.

The - graduates of non-co7op programs remain with their'
longest full7time employer slightly longer (one
month) than do the graduated of co-op programs; based
'upon a 13 to 18 month follow-up period. This
difference is-significant in a statistical sense,
but not in a practical sense.

.
Graduates of co-op-programs tend to find-full-time
employment slightly faster than-their non-co-op
counterparts, but the difference is only 1.5 weeks- -

not a very practical difference.
A

There-was no 'significant difference betOeenthe.graduates-of

co-op programs versus non-co-op programs on the basis of the f011owing

measures:

Those students who_ successfully graduate

Unemployment rates

a
AB
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Those entering.the local labor market.versus
those leaving the local community

Those graduates who.enteredformal apprenticeship
programs

Employment stability as measu red by the number of

different employers aft r graduation.

Our overalLconclusion base on the'follow-up measures Provided

by the schools is that there is no obvious, difference (in a practical

sense) between graduates of co-op vocational programs and graduates of
- 1,-

41
non-Co-op programs. The effect of the occupation itself and the labor

market conditions are probably more important than the vocational school-

ing, or the method used in providing vocational training.

The employer survey very definitely showed a difference. The

sample of employers favored graduates of co-op programs (58.6 percent)

over those of non-co-op programs (4.2 percent), with 36.6 percentindi-

cating no differekce, and 0.6 percent missing data. We must recognize

that this sample was small (90 out of 200 employers returned the.
.60

questionnaire) and that there were some inherent biases that we Were

unable to control, due to the choice of employers who received the questiOn-
.

naire. The school districts provided' the lists of employers and individuals

to whom we sent thp questionnaire. We do not think that there was any
.

deliberate attempt to bias the results, but we could riot design the survey

to uncover any bias, due to the. limited scope of this part of the study.
f -

Severtheles6, it is important to note that a majority, of the sampled

employers definitely favor graduate of co-op programs.
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Our overall conclusions baied on the employer' urvey are

that employers tend to favor graduates of co-op programs and that the

process of measuring effectiveness through a questioning of 4mployers

results in a much more clear-cut differential between the two methods

than does the follow-up information normally collected by school
. -

systems.

vt
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