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PREFACE

This report is-based on original data compiled for a study developed
by the Burcau of Educational Research and Service and by the Department of
Educational Administration aud Supervision -" the College of Education,
University of Tennessee, Knoxville through the Tennessee Research Coordinating
Unit foerocational Education. Data were colleeted by the researchers from
records made available.in the schools and school district central offices,
Anal;ses of data followed the basic pattern described in the approved
proposal, It is anticipated that the organization and presentation of the
information developed by the study will provide a usable base for planning
and projecting costs of operating programs and‘probable budget requirements
for new programs. Elements of high c;st can also be identified as well as the
inflﬁence of salaries, administration, etc, on total cost of each program

area and some specific courses.
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INTRODUCTICN -

Recently there has been a phenomenal development and growth in the area
of vocational-technical education because of the growing recognition to develop
manpower training programs to meet the expanding needs of business and industry
in the United States, Thus, an increasing percentage of the nation's high school
students, older youth, and adults who may not have completed high school are
expected to enter these inétitutions in the future. Also, tﬁere are many high
school students with the ability to gain entry into higher education areas
who are furning toward'vocational education because of real or imagined surplus
conditions in certain‘professions (e.g., teaching and engineering). The important
function of these institutions is to provide vocational-technical programs
leading directly to =—mployment., With this advent of -unprecedented expansion
in training program offerings, attention was directed toward the Specific.
costs of vocational-technical training programs, The development of a research
project was indicated.

The Cost Analysis Study of Secondary School Vocational-Technical Education
Programs was initiated by the Bureau of Educational Research and Service of
the University of Teunessee, Knoxville; it extended over a period of six mbnths
(January 1 to June 30, 1973). Th%g report is based on data and information
retrieved from tne research pfbject. The resultant findings should not be
consfrued as definite and exactiﬁg, but recognized as indicatéfs of delivery
cost per contact hour for secondary school vocational-technical education in

the State of Tennessee,



PROBLEM

One of the primary needs in the Tennessee public school systum is
to determine present operational costs of vocational-tecinical education
programs on a per pupil basis. Another problem confronting vocational-
technical education planners is projecting program costs. The present
system of accqunting being used by school districts lacks the following:

1) specific detailed costs by course offering;

2) the department and number of students for which the expenditures

were incurred.
Analysis of costs took place at an operational level where inference was
_ made from on-going data. The analysis of available data was used to
ascertain the unit cost of each vocational-ﬁgchnical program course or
category., In addition, an analysis of each factor that contributed to

this cost was made to determine relationships that might exist,

PURPOSE AND OBJECTIVES

The purpose of this study was to conduct a microanalysis of costs of
vocational-technical prcgrams in selected high schools in the State of
Tennessee. Specifically, the purpose‘was to analyze a sample of present
courses in vocational-technical education programs and to determine whai
the pexr pupil contact hour cost was for vocational-technical programs in
the State of Tennessee, Specific objectives of the prbject were:

1) To determine the per pupil contact hour cost for each vocational~



technical program category or course found within the selebtéd samp Lews-oy
- : .
2) To compute the existing or current cost of a vocational-
technical program.

3) To provide lung-range costs for prbgran courses and categories,
SIGNIFICANCE OF THE STUDY

Yhe findings of this study are expected to improve educational planning
in the State of Tennessee by establishing a cost index per program course
or category, This index should provide a basis for decisions regarding
allocation of time, money, and other scarce resources pertinent to thé
operation of vocational-technical programs. Furthermore, this microanalysis
stﬁdy wili furnish meaningful data to initiate cost/effectiveness analyses
for all vocational-technical programs, Hence, the educational plamner will
have a set of new quantitatively-oriented alternatives for effective
futuristic decision making.

The rationale underlying the microanalysis of costs in this study is
expressed in the following basic assumption: Current unit cost per student
contaci hour for a particular program course or category depends upon the
factors of enrollment, direct program costs (i.e., teacher salaries,
supplies, equipment, space), indirect anciilary services (i.e., administrative
costs, operation and maintenance of plant, non-instructional supplies. debt

service, fixed charges), and vther indirect costs.




LIMITATIONS OF THE STUDY

The limitations inherent within this study were the sample size or

population used and the length of time available to complete the study.
DELIMITATIONS OF THE STUDY

This microanalysis study focused on monitoring time and cost of the
various activities associated with each vocational-technical course and

program category within a selected sample of six schools.,
DEFINITION OF TERMS

1, Direct Costs = are those costs which contribute@ directly to a specific
program course or category and include the following basic areas of
expenditures: teacher salaries, equipment, materials, ané space,
(For completed definition and procedure for allocation see Appendix A.)

2, Indirect Costs = all expenditures which relate indirectly to the operation
of vocational-technical education within the total educational
enterprise, These expenditures represent ancillary services,
administrative, services, fixed cﬁarges, debt services and other
expenditures necessary for the total operation of schorl systems,
(See Appendix A for complete categorization of indirect costs,)

3, Mean - cost that results by dividing total sample student contact hours
into the sum of the total sample costs, At times the mean may be

reflected as the composite of similar program categories and at




other times may reflect only a single cours=a,
4, Program Category = two or more similar vocational-technical program
courses as defined in Appendix B 'of U.S.0.E. vocational

classification.
SELECTION OF SAMPLE

The sample popuiation of the project was comprised of six selected
secondary schools located in the State of Tennessee. The research team
selected the sample from the population of existing vocational=-technical
education p,ograms in Tenneesee listed as having one or more vocational-
technical courses as part of the curriculum., Other related factors considered
in the selection of the schools ﬁere: (1) geographic location; (2) type of
school (i.e., comprehensive or vocational and/or rural or urban), and (3) the
number and variety of vocational-technical course offerings. The major
criterion involved selecting the smallest number of schools with Lhe
largest cross section of representative vocational-technical course offerings.
The following sciools were selected for the study:

1) Bradley High Sehool (Cleveland, Tennessee)

2)  Johnson City Vocational-Technical School (Johnson City, Tennessee)

3) Kirkman Technical High School.(Chattanooga, Tennessee)

4)  McGavock Higﬁ Schooi (Nashville, Tennessee)

5) Northside High School (Memphis, Tennessee) ' R

6) Warren County High School (McMinnville, Tennessee)



METHODS AND PROCEDURES

The research team was comprised of two professors and four graduate
assistants from the University of Tennessee, Knoxville. Initially, areas
of responsibility for the team members were delineated. Financial data
regarding the cost of vocational-technical programs were collected at both
the central office and buildiné levels. Other vital information collected
(per program course Or category) included: ‘number of teachers, complete
inventory of equfpment and supplies, number of pupils participating in each
program course or category, and other pertinent data,

After the sample population was selected it was necessary to develop
instruments which could be utilized in the collection of needed data. (See
Appendix C ). The instruments used were adaptations of Classification of
Expenditure Accounts from the handbook of the procedures for Financial

. 1
Accounting for Local and State School Systems, Handbook II. The research

team, with the assistance of school staff personnel, used the instruments
to collect, transfer, and organize the data necessary for the study.

The expenditure data were listed in one of four catégories: district
level, vocational education district level, building level or vocational
education building level., This format was dictated by the limited avenues

available for data collection. For example, often data on health service

expenditures were not available at the building level, and total health service
for the entire school system were recorded in the district level column. Once
the expenditures were recorded in the appropriate column, prorations of

expenditures were calculated on the basis of pupil enrollment figures, such

1Paul L. Reason and Alpheus L. White, Financial Accounting for Local and

State Scho.! Systems: Standard Receipt and Expenditure Accounts. Washington, D.7,:

United States Govermment Printing Office, 1957.



as district level enrollment, and vocational education building level enrollment.
As far as possible the data were recorded in the column which most nearly
indicated the exact location of the expenditufes.

After the data were collected from the representative sample, they
were prepared for computer analysis; this necessitated the alteration of the
original format. (See Appendix D for complete explanation and design of
alternate format,)

To determine the cost of educating a student in a specified vocational
program, the calculation of current unit cost per student contact hour for
earh program was accomplished through the following steps:

1) A representative sample was selected from the population.

2) The selected sample of schools with vocational-technical education
programs in Tennessee was contacted and permission granted to
collect the data hecessary for completioq of the study.

3) Each selected school was visited to gather the following data:

a) Name, position and salary of each professional staff member
associated with thé vocational~technical program,

b) A class schedule fdr the current school year amended to
provide the namy and numbers of each section taught, credit
and contact hour for each course, enrollment, and name of
instructor,

c) A copy of the master schedule describing each course and
curriculum cffered.

d) 'A copy of the financial report for the fiscal period covered
with all expenditures for current operations allocated to

academic departments in so far as the records were available,




e) The number of full-time equivalent students enrolled in

each curriculum for the period covered.
4) Ana;ysis of the data was made to determine:

a) Direct costs per student contact hour for each course;

b) Indirect costs per student contact hour for each course
without consideration of the value of site or location;

c) Indirect costs per student contact hour for each course
with consideration of the value of the site and location;

d) Total cost per stident contact hour for each course;

e) Total cost of educating a student in each course offered;

£) Projections of course and program costs in terms of existing
and méximum enrollments for a five year period based on an

infiationary change factor of five percent.
THE STUDY

It was recognized in the planning stages of the-study that comparable
and useful data could best be obtained if they were collected in the schools
and the school districts by the same individuals, using a set of collection
instruments which had been designed to accomplish the transfer of needed
iuformation from school records to forms which would make data computer
usable. Differences in school district record keeping contributed to the
need for such procedure because similar data were available from a variety of
sources and were housed at different locations.

Data collection instruments were developed by the researchers., The instruments
were pilot tested at the first school. Rév%gion of the instruments was
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completed fc”lowing "first use."” Changes were dictated by problems
encountered in "first use¢'" and in organizing information for computer
utilization, A primary objective for the data collection proéess was to
gather all information that contributed in any way fo delivery costs and
to the accurate allocation of such costs to the proper program category or
vocational course.

Any and all costs which contributed either directly or indirectly to
the contact hour delivery cost of each vocational course offered and taught
was recorded. Indirect costs were those associated with the school district
total operation and thus became constant for all courses identifi:d with
a‘given school., Direct costs varied by specific course within a given
schooi and included costs directly identified with it.

The collected data were banked and the computer was programmed to
deliver student contacf hour unit costs for the 58 different courses in
the six schools, The basic data were analyzed to-show high, low and mean
cost By course, mean cost by program and cost categories, prosected méaﬁ
cost based on current enrollments and projected mean cost based cn capacity
enroilments.' The data analyses were designed to provide useful comparative
and planmning information and to minimizevdistortions associated with extreﬁes
at either the high or low ends of the spectrum identified with the collected
data,

During the process of establishing pupil costs per contact hour in
each of the vocational courses and categories, cost information was collected
at both the district level and the local building level. The findings

of this study indicate many variations in unit costs among schools represented.
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In addition to this type of disparity, important cost variations were

found for program courses and categories within each school, The scope

of this study wés primarily limited to determining contact cost per student
for each instructional hour, but in the process of establishing such

costs, other cost information such as cost of supplies, equipment, buildings,
site, and certain indirect costs were also identified, It is important for
planning and development that these incidental costs be given careful

consideration,
STUDY FINDINGS

Summary of Courses and Costs

@

All basic cost data are displéyed in Table I. This composite
classifies the data by course and brerks it out as direct, indirect and total
costs and describeé it further by school and school system,

The six schools offered and taugh}v58 different courses in 109 separate
classes. The largest number of classés available in a single. school waé 26
and the smallest number in a school was found to be 12, No single course
was oifered in all six schools; however, two courses were found in five of
the six schools, four courses in four of the six schools, 11 courses in three
of the six schools, nine in two of the six schools, and 32 courses were found
to be offered in only one school,

High costs were found to be associéted with both course and school. For
example, total co;ts per pupil contact hour of $2.00 or more were found in
all but one of the schools and the same level of cost was found for eight

different classes, Total costs at the low end (less than $1.00 per pupil



11

16° £0°z 8¢ 6L°1

g1 82" L0°1

cl1* 872" Ly

G0°c

1

66°

0s°  #5°1

os* ¢

0s*  he6°

0s* 6%°

0os*  Lg°

L6° €% %s*

£€8°1

L9* I&°

0z°1 ot°
L9*  91°1

€6° oe*

16° ©€°

s6° - og*

soT1IXa] pue 3uTyIold
- £01060
jusudolaasd PITUD
, = 201060
6h° *q*H 10 SulyPwomOH * dmoy)
- 101060
*y3p **onpi °*dnd3Q YITEIH
- 0066L0
asyaQ ‘Sursany
- 66€£0L0
Suisany (*00A) TEOTIORIZ
- TO0E0LO
06° Foy3Q ‘°onpd "qFIISTA
= 0066%0
uoTIBZTTTI POOM
= $0L0T0
19yap °°3Ia0H °IudweurQ
- 66S0T0
v9° Yupdeospue]
- %0S0T0 -
STTT3S SOTURYISdN °Tady
- G0€0T10
1ay3g ‘*azeg/Lyddng "Taly
- 662010 - .
i9° Joy3Q ‘uorlanpoid *Tady
- 661010
G9° ' 90USTAS TeWTUY
: - 101010

“305 350D
*pul
Ei

3s0)
°2Td

*30] 380D
*Pul
q

380D
*atd

301

350D
*puI

3s0)p
*a1a

301 13S0)
*puI
2

350)
*aTd

DUOH

*30] 3507

‘pur

350) 3800
‘pul’ *aia

/i
<}

3607
card

38.1N0)

WAOH IOVINOD ¥dd 11dnd ¥dd ¢STOOHDS FIIWVS FHI NI SLS0D

I 374Vl

NV S4S49n0D 40 A¥VIBUS

IC

Aruitoxt provided by Eic:

[E




12

£8°T 82°

16° 82°

¢E'T 1€° 10°1

ZI°T 1€°  18°

£€6° 1€ 29°

661

(4

01°¢

VI

L6°1

102

0s*

0s*

0s*

0s*®

0s°

T6°1

09°¢

/A

91

16°1

h6®  £H°

o1°'tT ¢%°

£0°1 €%°

20°T v7°

01°'1 ¢€%°

0s°

L9°*

09°*

66*

L9

el
18°1

S0*1

10°1
L2°1

S6*

[AN)

L9°

L9°

L9*

%8

8e*

He*
19°

8z°

c9°

88* of°

™1t o€°

6S°

(1908

°30%L 13s0D 13s0D °303, 350D
‘pur  *11Q *pur
Ei a

150D
‘a1a

v301,

350D
*pux

350D
- Hﬂn

*3ol 3s0) 13s0)

*pur

)

*a1q

*301

350D
- ﬁMH

350D
*atq

*301 3s0) 180D

. ﬁMH
A4

1Y

£3ofouyds], feoTuBYILAY
- €11091
ASo1ouyoay o9TUOIIOITH
= 801091
asy3p “*dnoog °yoy ¢-d4y
= 6660%1
*dnoop *1ay ‘*o85 ‘ouslg
- 66L0%1
sasydeafousng
= £0L0O%1
Ty “*vey *230 ‘Suriid
= 66€0%1
S3IDID BDFII0 ‘uan
= fogovl
sasumex8o0ag

- €0ZoYt
s1adaapjoog
- ZOTO%T
aoyap ‘°dsag °dnoag
= 662060
*A198 ¥ “°poag ‘*3wSy poog
= £02060 ,
UWIIPITYD FO °*PTNY % 31e]
= 102060
a3y3a0 ‘ZJuryeusuwoy
= 667060
UORITIINN R Spooj
= LOTO060

ETRTYR)

(penurjuod) I FTAYL

UNOH IOVINOD ¥3d 114Nl ¥3d STOOHDS FIIWVS AHL NI SISOD ANV SHSHUN0D 40 AGVAIS

Aruitoxt provided by Eic:

E ©



(\a}
i

91°1T 1€* 68° 6E°T €%° 96" 6€°T L9* TL® 1E3I9H 3993YS
. - GOETLT
09°z 1" 62°C “LO°T €wt %9° 8°1 L9°  LI'I doys Lutyoey
’ . = TOETLI
61°T 08"  69° Si*e Ly 60°2 1w0Yya0 “s3ay orydean
- 666TLT
69°T €t%° 9¢*1 *dnoop ssaag *IJUTLI
- 2061L1
€h*1 €h° 00°1 jesadLy ¢ davn € *dwod
’ = TO6ILT
0e£°1T 1I€° 86° I2*1T 0§* OL° 10°1T €%  €¢° 7e°1T ot 26°1 UOTSTASTRL/0TPEY
. ) - €0STLT
%9° 8¢* ot 39y30 “*dnosQ *3091d
- 66%ILT
61T 1I€° 28° GZ°1 0§° HL° ueloTaIodTd *pul
- TOYILT
v6* 08" w¥° 20T €v° 8S* ST°1T L9* 6%* ¥8* 0€*  GG* - Burageaq
) - 00ETILI
86° ey* GG6* LauoseR
- %001LT
60°T €% 99°* £31oTa3091d
~ COOTLI
LT°T E&%° (YA Liguedaed
- 1001L1
L8* eh* €y 0zZ°1 L9* €6° IayaQ ¢*dnooQ 3ay JETOISUMND
- 66L0LT
SE°T L9° 89° I9y3Q ‘+dnooQ uojIeTAY
: - 66%0LT
96°1 1€° 69°1 1z°1 0S° 1IL° 16° . €%° g 60°C L9° e¥°1 YI'T 0€° S8° SOTUBRYIAR
- QOLOLY
%0°T 0§*  %S° 2E°T €% 68° Iopuai pue fLpog
- T0€0LT
*301 3IS0) 2350) *701 13S0y 350D *301 250D 13S50) *J0L 23800 950D *Joi 23503 350) 30l 13S0D 350D 95aN0)
.NMH *aTdg ‘Pur  *aid *pul °*iTd "PUI  "axd *pul *amd ‘pul  *amd
g of a 35 T ﬂ
¥NOH IHVINOD ¥dd TIdNd ¥ad ¢STO00HDS FTAWVS FHI NI SI1S0D ANV SASEN0D A0 AWVIHAIS
(panut3uod) I ATAVL @)

Aruitoxt provided by Eic:

[E



14

8L* 1€ 9yt . L6* €% €5
'y IET 91T ¥6°T 0S°  %0°T  88°T €% #%'I
96°  0£°  99°
€0 8zt sy 68° €7°  Su° 1'T 19" 28"

sL* 8¢t Ly
19°T o0g* 1€°1
Sy €7 20°1
01°T €% 19° . _ :
rTASENE - TARNR O R

€5°T €% O0I°T  12°1 L9°  +#G° 9/°T 08° 9%°1

SO0'T 0S°  vg* ¢6°1T L9° SZ°1 '82°C 0£°  86°1
€I°T 1€° I8° S0"1 0S* s6° 0T°1T ¢e%* 99° . 9%7°T L9° elL° ¥6* o0e*  %9°

e 0e° 11°C
611 1€° 88° 91°1T ¢€%* er° he*t L9° 89° 68° 0g* 09°

*3J01 3s0) .383) *J0l 150D 23s0) *J01 3503 13s0) *301 23500 13s0) *j0l 23s0) 3s0) *3jo0l 450D 350D
. ﬁmH 4 . a1aq . va ” 21d . .UAIHH . H.-HQ . .mU.unHlH . -HHQ . ﬁMH 3 I1d OUMH . H.MQ
q q Q U .m ¢

‘O°d'N a9y30
- 00%066
1eIpaudy
=~ 00€066
(*o0ad1g) °*pInS dnoan
g - 001066
*ylp “+dnddQ °pul R opeil
= 0066LT
asyyp ‘Suizompoopy .
= 669€L1
°*3jEW IBUTqR) ¥ NIOATTTH
= T09€l1
atedoay aouyg
- 20Y%ELT
3utaoiTRL
- 20€ell .
ateday surluy [rewms
- oL1ell
uotieza8razey
- 000€L1
asyaQ ‘+dnodQ pood cuend
- 6662TL1
A801033u80)D
= 2092.1
IsYaQ “SurNIOMIBRISK
= 66tCl1
8ur3an)y pue Surpiepm
= 90€ZL1

9san0)

YNOH IOVINOD ¥dd TIdNd ¥3d -STOOHOS IIAKYS IHI NI SISOD ANV SAS¥N0D 40 XUVHHNS

(penutjuod) I FT4VL

Aruitoxt provided by Eic:

E ©



15

contact hour) were also found to be associated with both course and school.

All six schools were found to provide courses at or below this cost level,

This level of cost was found for 27 different courses, It was also interesting
to noté.that in two instances the same course was found to be both at the

high cost and low cost levels depending upon the school location.

Indirect costs were those costs associated with a specific school
district and ranged from a low of 28 cents in the district in whichvschool
"E'" was located to a high of 67 centé in the school district in which school
"B" was situated. Direct costs were those costs identified with a specific
course and ranged from a low of 22 cents for Comprehensive Hoﬁemaking to a
high of $2.60 for General Office-Clerks., Cost differences can be seen to be

primarily related to direct costs.

Cost Comparisons

Cost comparisons for vocational-tecﬁnical education as related to
pupil contacf hours are shown in Table II., These costs are broken down to
reveal, by course, high direct and indirect costs, low direct and indirect
costs and means for both direct and indirect costs, Total costs at the high,
low and mean levels are also shown.

The high cost of $3.10 per pupil contact hour was found to be identified
with the course, General Qffice~Clerks, while the lov  cost of 64 cents per
pupil contact hour was associated with Electrical Occupations,

Extremes in mean total cost were found to be represented at thé high
end by Metalworking at $2,41 per student contact hour, The low end of the
continuum was found to be 44 cents and this was spent for each pupii contact

hour in the cnurse, Small Eﬁgine Repair. It should be remembered that mean
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as used in this study resulted from all expeunditures and student contact
hours in the study schools where the same course or program category was
found.

High mean direct costs were found for Metalworking at $2.1l1, Low mean
direct costs of 34 cents was found for the course, Programmers., High mean
indirect costs were found to be 67 cents and were associated with non-related
courses which ranged from Ornamental Horticulture to Aviation‘Occupations,
Others. Low mean indirect costs of 28 cents were found for seven courses, two
of which were in agriculture and the other five ranged from Child Development
to Woodworking, Other,

It was apparent that the use of means tempered both the highs and the
lows for direct, indirect and total costs. It was also apparent that
predictibns of costs, using data from Table II, would be most accurate if

maean data were used.

Direct Costs

Direct costs were found, from data presented in Tables I and II, to
make up the major share of the total delivery cost of each course. Information
identified with teacher salaries, teaching space, teaching equipment and
;eaching matefials was collected as separate items. It was therefore possible
to organize these data to show how each cost category related to total cost
of each program category or specific course., The costs shown here were
labeled as means and are functions of all costs identified directly with
courses and/or categories of courses, total contact hours per year and all
students enrolled in a course or category or courses., Detail of this data

organization is shown in Table III.
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Teacher salaries were consistently found to make up the lavge part of
direct costs for the delivery of vocational-technical education courses,

In all but four instances salary cégts exceeded the total of indirect costs
when related to specific courses and to program categories, Costs related
to teaching materials Qere found,vwith few exceptioné, to be smallest of the
direct costs and seldom exceeded three cents,

Teaching space costs ranged from a high of 21 cents for Metalworking-Other,
to a iow of two cents for Special Programs and Home Economics. Space costs
were found to relate directly to total direct costs and directly to total
costs, That is, the highest cost courses or program categories were found
to reflect the highest space costs.,

Equipment costs followed a patéern similar to that found for space. The
range was broader, from one through 81, and related directly to high and low
cost totals.

Oniy five courseé were found to have direct costs for space; equipment,
~and materials that together éxceeded 25 cenfs. It is also evident from the
data shown in this table that teachers' salaries plus indirect costs
constitute more than seventy percent of ali delivery costs for vocational
courses and categories of vocational programs. Highest direct costs for
vocational course delivery by student contact hour were those identified

within the 17 category, Trade and Industrial Occupations (see Appendix B).

Cost Projections

Projections of expected program category and course costs over a five

year period are presented in Table IV. The data are a compilation of means of
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_student contact hour costs which were derived from the sum of the
total direct and iﬁdirect costg in each category or coﬁrse. These
means, compiled for the 1972-73 school year, are the base-line data
and were used to project category and course costs for five years.
Projected costs were derived by using an exponential curve formula2
with a five peicent inflation factor.

Information from Table IV.can-bw used by the educational
planner to predict the cost of a roational-technical education
program category or course. In addition to the data found in the
table, the planner would need information which includes the number
of students to be served and the number of contact hours needed to
teach the course. If new space and equipment were needed, these
would add to the cost,

Another use for the data found in this table relates to
budgeting, If, for example, é vocational progranﬂincludes a class
of Auto Body and Fender which costs $1.12 per student contact hour
in 1972-73 were expected to be operated next year for 20 students
fqghljgdcoﬁtact hours, the tOtai cost should be about 20 x 170 x

$1.18 for a total cost of $4,012 or about $200 per student (assuming’

space and equipment are available),

2Projected cost = Ci(r+1)t.

Ci = Prbgram cost from Table IV
r =5 percent change for inflation
t = Time
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Program Costs Projected

The data collected for the study were further organized to show program
cost projections by school. These projections are based on current and
maximum vocational student énrollmentsﬂfound within each school, Projections
were based on mean costs of total vocational-technical education programs in
each school and were designed to forecast costs for a period of five years.

Current costs were shown in Table V for 1972-73 and these costs weré
also adjusted to show costs if each school's_facility were used at capacity.
Reflection of a five percent inflation factor was recognized in the costs
shown for each year which followed.

Two obvious facts emerged from scrutiny of the data: (1) costs tend
to decrease as a school approaches maximum orcapacity‘gnrollments in total
programs; and (2) no real relationship exists between size of school and
breadth‘ﬁf program and level of cost. Cost relates more directly to program
category and specific courses. Some are high cost and some are low cost

courses regardless of ‘where they are taught,

SUMMARY AND CONCLUSIONS

Summary

The six sample schools were geographically representative of the'étate
wigh Northside in Memphis in.the southwest and Johnson City Vocational in
the northgasﬁ. Thé central and south central areas provided Fﬁe location
of the other.féur schools: -Warren Couvaty High, McGavock, Bradley and Kirkman

high schools. The schools were also representative of large and small schools
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and of schools in rural and urban settings. Most importantly the schools
offered vocational programs with the largest number of courses, Fifty-eight
different courses were taught in 109 separate classes in these six schools,
Two of the classes were taught in five of the six schools and 32 different
classes were made available in only one school.

High costs per student contact hour were found to be associated with
both course and school, There was no evidence that size of school or
geograﬁﬁical location were importaqt in determining the cost lewvel, There
was an observed tendenéy for course costs in all schools to cluster towards
the low,

Direct costs, ﬁrimarily teachers' salaries, were found to be the largest
factor in the cost breakdown, Other direct costs (those for space, equipment
and materials) Qefé generally low because space and equipment costs were
inclusive only of a share of these costs depending upon the years of life
of each. ‘ |

Mean costs, except in cases where a course was taught in only one school,
tempered both the highs and the lows and were probabiy more representative
because they were the result of all'éo§ts and all student hours. The influence
of single course costs was partiélly reduced by developing means by program
category, i.e., Agriculture, “

Projected costs were based on the means which were available fcr
courses, program categories and programs by ;chodl. It was apparent that

these projected costs could be used by planners and budget makers.
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Conclusions

The importance of this study relates to the data collected and organized
in the tables presented in the repoft. Comparisons which would make possible
conclusions relative to whether a course costs too much or not enough in a
given school would be difficult to make because ﬁég;ed standards have not yet
been established. However, some indicators were identified from this study
where it was shown that the same course was high cost in one school and
considerably lower in another, i.e., Stenography, Secretary Related Oécupations,
Other (see Table I).

There is evidence that costs relate to program categories, courses and
course enrollments and not to school size, school location or program breadth.
It follows that costs of. programs are increased or reduced by the number of
high and low cost courses contained within each.

Indirect costs when taken together were~f;und to represent a major
category of cost in all program categories and cour.ses° If teacher salaries,
from direct costs, are added to indirect costs this ﬁbtal of these two cost
factors represents more than 70 percent of the student contact hour cost of
every program category and course.

.The_éost factors and projected costs found in the report of this study
can be useful as planning and budget making tools. If, for example, a new
Distributive Education cougse is needed; if space and equipment are available
to teach such a course and if it is anticipated that enrollments will be
comparably proportionate to enrollments in the given school for the base year
1372-73; then, the cost of initiating and operating such a course could'be

approsimated, The procedure would be as follows: multiply the number of
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contact hours needed to teach the course by the number of students to be
enrqlled; multiply this result by the'projected cost per student contact hour
for the jear when the course was to be offered (see Table IV); the result
should be near the desired course cost. (Example - D,E, course "Y" requires
80 ciass contact hours; anticipated enrollment is 15; cost at initiation in
1975-76 is $1.28/gtudent contact hour from Table IV; 80 x 15 x $1,28 = $1,436.
It should be recognized that the cost indicated above does not reflect
maximum enrollments, which would reduce it, or costs for space or equipment
except on a proportional share basis. In fact, only about .02 of the cost of
space and about .05 of the cost of equipment are a part of the $1.28 used,
The $1.28 cost does include_the five percent per year iﬁflation factor,
Extension of this study to include more or all secondary schools with
vocational-technical programs would make for more accurate and usable data,.

These data are accurate and usable within the limitations and delimitations

of the study.
RECOMMENDATION

It is récbmmended that, because of the renewed interest by educators
and communities which has led to the grewth in vocatioﬁal-technical education
and because of the need for cost anaiysis data in making school district and
State level decisions, additional studies should be made using procédures
involved in this.study. The additional studies needed and recommended are:
1. A study which éxtends this cost analysis concept to all secondary

school vocational-technical programs in the State of Tennessee,
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2. A study which applies this cost analysis concept to general,
academic and non-vocational programs in secondary schools in the
: ;
State of Tennessee. '

3. A study which compares costé béfWéen and among programs: general,

academic, other non-vocational and vocational-technical programs.,
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DIRECT COSTS

Teacher Salaries

Teacher's time in terms of annual salary. This salary is figured
on six periods a day for 175 days, The salary is divided by the product
of the number of students and the number of hours the course is taught
per year,

Equipment

The actual cost of the equipment in each program course or category
divided by the life span of that equipment, This quotient is then
divided by the product of the number of students and the number of hours
the courc: is taught per year.

Materials

Those sunplies and materials directly apylicable to the particular
program course or category. The materials cost is divided by the product
of number of students and the number of hours per year the course is
taught,

Space

The érea in square feet required to conduct a particular program
course or category divided by the total area of the school multiplied
by the total cost of therschool. - This product is then divided b§ the
procuct of the number of students and the number of hours the course

is taught ﬁer year,
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INDIRECT COSTS
Indirect costs are identified in twelve (12) basic categories,

Category 001, Board of Education

This topic consists of all expenditures incurred by the board of
education. Among these expenses are: (a) reimbursement to board
members; and (b) secretary to the board.

Category 002, Salsaries

This category indicates all sélary expenditures of both certified
and non-certifiad personnel (excluding teachers). It includes the
superintendent of schools, personnel assisting the superintendent and
administration, purchasing office, accounting personnel, clerks in
administration, other salaries for administration, consultant or
_supervisor salaries, the specific building level principal's salaries,

specific school guidance personnel, materials clerks, audio visual

personnel, psychological personnel, TV insfFuctional personnel, teacher

aides, attendant personnel, health services persoﬁhel, pupil transportation
personnel (including supervisors and bus drivers), mechanics and other
parage employees, operation of plan. engineers, custodial salary at a
specific_séhool, salaries of maintenance of plant persomnel (system wide),
salaries for food service personnel and substitute teachers, etc.

Category 003. Supplies and Materials for Administration

This category consists of all expenditures incurred relative to
supplies and materials utilized in the administration of the Superintendent's
office, accounting personnel, data processing supplies, and other
expenditures for administration.
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Category 004, Supplies and Materials for Instruction

This category consists of expenditures relative to the instructional
process both district level and specific school. The following catcgor?es
are included: other supplies for instruction, textbooks (if applicable
to vocational-technical educati;n), school library and audio visual
materials, periodicals and newspapers, and other materials for instruction.

Category 005. Contracted Services

"The expenditures in this category reflect the following: (a) all
travel expenses (for instructional personnel, administrative personnel,
attendance teachers, h<alth personnel, 2'1 supervisory travel, and other
supportive services); (b) transportation (busing); (c) trustees' commission,

Category 006, Supplies and Materials for Supportive Services

This category includes all supplies and materials relative to the
supportive services as listed: health, attendance, transportation,
operation of plant, maintenance of plant and food services.

fategory 007. Operational Services of School Plant

The following items are considered in this category: electric
lights and power, telephone, heat, water and sewage,

Category 008, Maintenance of School Plant

This category consists of expenditures relative to: (a) grounds;

(b) buildings; (c) equipment,

o4

Category 009. 1iixed Charges

This category reflects charges relative to retirement, social
security, insurance, judgements, workman's compensation, rental of

land and buildings and other fixed charges.
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Category 010, Debt Service.

This category includes principal on debt, interest on bonds,
principal on long-term notes, interest on debt, bank service charges,
and other debt service from current funds,

Category 011, Expenses Incurred by Replacement of Equipment (Capital Outlay)

This category includes expenditures relative to site acquisition,
site development, buildings, remodeling of buildings, renovation of
building, equipment for administration, equipment for instruction,

equipment for all supportive services, and other equipment,

Category 012, Other Expenses Incurred

The following items have been considered in this category: student

body activities, community services and clearing accounts.
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DISTRICT LEVEL

. Personnel / Enrollment Data ~- Building &

I. Name of School:

Sitq/Cost and Size

58

II. Total Number of Teachers:
Elementary . « « ¢« ¢ o o o« ¢ o o

SECONdATY v 4 ¢ 4 4 b e . o s

System Total . . . . . « « « -

System Voc.-Tech. Ed. Teachers .

Total Teachers

* (specific school)

Voc.-Tech. Ed.

(specific school)
) . doke

III. Total Student Enrollment:
Elementary .« « . + o o+ o« o« o o

SecondaTy + ¢ . 6 0 6 0 o6 e e e

System Total « « ¢« « ¢ ¢ o« « &

System wi&e Voc.-Tech. Ed. Enrollment

Total Enrollment

(specific school)

Voc.-Tech. Ed. Enrollment

(specific school)

IV. Building and Site; Cost, Size
A. Initial total cost of:
Central Office Building . .
Central Office Site , . . .

Building

(specific school)
Site . e
(specific school)

B. Size of:

Central Office Building . .
Central Office Site . . . .

Building

(specific school)
Site . .
(specific school)

V. Equipment: (not included in capital outlay)

Initial total cost of:

All Central Office Equipment (insurance).

Voc.~Tech., Equipment at Central Office. ,

All Equipment

(specific school)

(non-classroom) (insurance)

*Can be obtained at building level (Form- BL, 02)

Q
EMC #*Figures from November ADM 1972

Aruitoxt provided by Eic:

(district)

$

$

$

s
(sq. ft.)
_(acres)
(sq. ft.)
(acres)

$

8

$




59
BUILDING LEVEL DATA FORM: OPERATIONS

(school district) (school building)

Total number students enrolled in Voc.-Tech. Ed. (B.L.)

Total number teachers in Voc.-Tech. Ed. (B.L.)

Voc.-Tech. Ed. prcgrams in operation (B.L.):

(Course) No. Teacherd No. Pupild Time Span-HR|] §Sq. Ft. Equip. Cost

10

11

12

13

14

15

16

17

18

19

20

21

22




G B, e, . =y e

Course

School

TEACHER'S SALARIES

60

NAME

% COURSE

7% TIME

ANNUAL SATLARY




At Gt = Cpititn, &t Wy I s et Wi w4 o b

61

Course ' School

E WWIPMENT COST (B. L.)

Ouantity | Model . Item Life Span Unit Cost |, Cost




VOCATIONAL COST ANALYSIS BREAKOUT GHART

SCHOOL DISTRICT

SECTION I

ADMINISTRATION (2100) ~- OPERATION OF PLANT (2600)

62
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ALTERED FORMAT FOR PREPARATION CF COMPUTER ANALYSIS

The original instrumentation used to collect data within the sample
schools was revised to expedite computer.analysis. The revisions involved
three basic steps:

1. Preparation of a fact sheet which supplied information to the
computer programmer relative to student enrollment:figures
pertinent to the proration of expenditures as they were recorded
in the appropriate columns (district level, vocational education
district level, building level and vocational education buildiﬁg“
1éve1).

The fact sheet further supplied expenditures relative téu
building costs, site costs and equipment costs that were not
directly related to vocational=-technical education put were
considered as system wide expenditures eéfecting the delivery cost
of vocational-technical education., -At this-point it éhbuld be
noted that the total building costs (school and ceﬁﬁral offices)
were obtained and depreciated using a straight line formula based
on a 50 year life, Tﬁe value and size of the central office site
and the site on which the selected sample school was located were
also collec'ced.3

All equipment costs were obtained from original purchase orders

when possible, or from estimates made by course instructors, program

3The cost of the site was derived from estimates based on current market
value, The proportion oI the site costs applicable to the delivery cost of
a vocational=-technical course or category was derived by applying a six percent
‘@ rest rate to that market value.
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directors and business managers, The equipment was depreciated

‘using a straight line formula applied to the estimated life of the

equipment as provided by the course instructor, (No consideration
was given to the salvage value of equipment.)

The second modification of the original instrument was the
development of a program category and course breakout chart,

The utilization of this chart provided the programmer with all

- pertinent data relative to direct costs per program category or

course., The course contact hours per year were derived bf
multiplying 175 school days by the number of hours the course met
per day. |

The square footage column indicates the amount of space
utilized in the delivery of a program course or cat :.gory. A
propprfional share of‘théAcost of this sqpare’footage was obtained

by establishing a cost per square foot, This cost per square foot

‘was then multiplied'by the total number ¢f sauare feet required

for  the delivery of each program course or category.

The final formaﬁ modification provided a consolidation of line
item budget expenditures into indirect category costs.' To provide
useful data for computer analysis each line item expenditure was

assigned to one of twelve indirect cost categories, Further

interpretation of these expenditures is found in Appendix A,
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(SCHOOL)

I. Total Student Enrollment:

System Total. « « « v v v v+ v v v e v e 0

(e )

System wide Voc.-Tecu. Ed. Enrollment . .

Total Enrollment

(specific school)

Voc.-Tech. Ed. Earollment : .

(school)
II. Building and Site: Cost,'Size
A, Initial total cost of:
Central Office Building . . « . . + « « « « « $
Central Office Site . + « v « v v v v v o + o« §
Building ' .. $
(specific school)
Site -
B. Size of:
Central Office Building . . , « « « « ¢« + «

o

Central Office Site « « « « « « « &

Building e e e e e
: (specific school)

Site . ‘ e v e e v

(specific school)
III. Equipment: (not included in capital outlay)

Initial total cost of:

All Central Office Equipment (insurance). . . . $

Voc.~Tech. Equipment at Central Office . . . . $

. All Equipment T -

(specific school)
(non~classroom) (insurance)

(acres)

(sq. £t

(acres)

. (sq. ft.)

2
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VOCATIONAL COST ANALYSIS BREAKOUT CHART

SCHOOL DISTRICT

SECTION I

ADMINISTRATION (2100) -- OPERATION OF PLANT (2600)
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