ED 229 006

DOCUMENT RESUME

IR 010 693
AUTHOR Mason, Emanuel J.; And Others.
TITLE Models for Estimating Costs of Computer1zed
Instruction. ’
INSTITUTION Educational Skills Development, Lexington, Ky.

SPONS AGENCY

Alaska State Dept. of Education, Jureau. Office of
Educational Technology and Telecommunications.

PUB DATE Sep 82
NOTE 41p.; For related documents, see IR 010 687 and IR
_ 010 689-690.

"PUB TYPE Reports - Research/Technical (143)

EDRS PRICE MF01/PC02 Plus Postage.

DESCRIPTORS *Computer Assisted Instruction; *Cost Effectiveness;
*Cost Estimates; Independent Study; Individualized
Instruction: Microcomputers; *Models; *Multimedia
Instruction; Program Development; Program Evaluation;
Rural Schools; State Programs; Teaching Methods

IDENTIFIERS Alaska State Department of Education; *Individualized
Study by Technology

ABSTRACT

This paper describes cost models designed to aid
schools in effective cost planning through analysis of the relative
- costs and benefits of individualized, computer-based instruction. The
models are then applied to the rndividua11zed Study by Technology.
(I1IST) program-of the Alaska Department of Education (DOE) using data
obtained in a pilot study of four microcomputer—based high school .
courses at 24 rural school sites in Alaska during the 1980-81 school &
year. Illustrations include the analysis of DOE and local site costs ‘
for the pilot study; prediction of costs of expanding the number of
courses, sites, and students that will use the materials; and -
comparison of the costs and benefits of the multimedia program to
traditional methods. The conclusions presented indicate that, on the
basis of costs, offering computer-based instruction is preferable to
more traditional, teacher-based instruction, but that the
computer—-based program did not produce better 1earn1ng Data related
to the models and the IST evaluation are displayed in six tables and
eight figures, and eight references are listed. (LMM)

***********************************************************************

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
dhkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkkhkhhkhkhkhkkhhkhhkhhhhhhhhkhhkhhkhhkhkhhkhhhhkhkhkhkkhkhhkhhhhhkhhkhkhhd




O
o
o
T oN
o
« N\
P
(W)

Ro16693

| 4
(€)

U.S. DEPARTMENT OF EDUCATION R
NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)
-‘ Ths document has been reproduced as
recoived trom the person ar organzation
ofiginating 1t
Minor changes have been made to 1mprove
reproductan Quality

Points of view af opituens stated n this docu

ment do not necessanly represent otficat NIE

position of policy

MODELS FOR ESTIMATING COSTS OF

——

September, 1982

Emanuél J. Mason
Timothy A. Smith
Frank X. Gohs

Educational Skills Development, Inc.
179 East Maxwell Street
Lexington, Kentucky 40508
(606) 252-0173

for:

The Office of Fducational Technology and Telecommun1cat1ons
Alaska Department of Education

For_further info;mation contact William J. .Bramble, Director of the
Office of.Educatlonal Technology and Telecommunications, Departaent
of Education, Pouch F, Juneau, Alaska 99811. '

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

William J. Bramble

o~ 2‘ TQ THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC).”




MODELS FOR ESTIMATING COSTS OF COMFUTERIZED INSTRUCTION

Emanuel J. Mason : Timothy A. Smith ' Frank X. BGohs

Microcomputers are becoming standard instructional media options

in educational programs. A major reasén for this is that they are

remarkably inexpensive for what they can do. Further, they are

becoming vervy accessib1e~v Department stores and neighborhood
computer stores offer low-cost microcomputers to shoppers who caﬁ
test the machines and see them operating. In addition, the Dperatioh
of these machines ha% becdme'simplified Enouéh éo that a student in a
classroom can operate one with little or no Supérvision. Althéugh
computer prices have dropped, it has been shown that even a free«
computer can be eupensive if the programming, maintenance, and
operational costs are considered (Lemos. 1981); School
administrators and planners must have methods of determining whether
implementation of computerized in;truction is preferable to other
approaches on tihe basis of cost. |

Although analysie of costs of educational prbgrams has been

atfempted before, such study is fraught with difficulty (Bramble,

Ausness, & ller tens,; 1275; Jamison, lKlees, & Nellé, 19278; Thompsan,
1980). This is true partly because costs are often ﬁot readily
trans]atable into dollar ferms. For esample, educational'prdgrams
involve "human costs" (i.e., feelings, vaiues, priorities, etc.),
time, space, shiil and taleﬁt resources, and other kinds of costs
that are not easil reduced to dollar amounts for traditional cost

analysis. This has led to the suggestion that traditional cost

analysis can not he appropriately applied to educational programs

3
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‘(Thnmﬁsmn, 19805 . Siedel and Nagnef {19792) have Emphasiied the
cost-effectiveness approach to CDmputgrf;ed.instructiun, thle bthérs
have Fnéused Dévthe actual ’‘dollar costs aof Sﬁch'prngrams (€.ga
Bramble, et.‘al.ﬁ 1975; NHREL, 1981). Despite the'ingerent \ 
difficulties in demonstrating sév;ngé Dr benefit5 of computérizea
instruction, benefits of computerized del?yery of individualized
fnstruqtiun has been documented (iearsley, Hillelsnhn, 2 Sefael,

1981 823 States, 1@80-81)n

Thére are two kinds of actual dollar coéts in educational

\
\

programs,ﬁeachrrequiring separate identificatiﬁn in a cost anélysis. :
The' first invelves one-time expenditures such aé‘capital outlays for \y
equipment and dévelupment or purchaseng softwaré, The second kind |
ie recwrrent or continuwing costs. Usually; cpstskﬁhat wili appear in
more Lhan one fiscal year are considered in this category (Jamison,
et. al., 1978). It i= generally thought to result in more accurate
per year cost estimates when pro-rated portion5‘0¥ one—-time or
capital. enpenditures are assigned to each year of the life of a
project.or program. For example, if a'tape‘lrecnrder is lerochased in}
the firet yeér of a four year project for $100.00,‘it will.be charged
to esch of thevfugg years at the rate of $25.00 per vyear.

The present paper describes cost models which cén be usgd by .
state and 1Dcé] school administréﬁprs to estimate the costs of
furnishing computer-based educatiu&; The models were désignedwto

provide the opportunity for deletion of any of the factors ?;pending

on whether or not they were present in a specific Situatioﬂ. Since

guality of learning does not translate easily into lelarﬁémountS,

auch questions were not addressed in the present study.
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The Mocdels

Figure 1 shows the overall modei for computing per year costs of

educational programs for state and local school planners. This model

was further specified for one—time and 'continuing costs in Figures 2

\
-

and ¥ for the state and local levels reépectiveiy.

. '_._._‘ e e ;\_.._____________- _____ :

A

Insert Figure 1, 2, and 3 about here
|
|

/

!
/

, vThe models depicted in Figures 2 and 3 could be further analyzed
in terms of the costs of various media options such aé printed
materials, audio cassete Fapes, videotaped portions, and finally
computer-related costs. This permits the development of ratio§ fbt‘
comparison of relative costs of media options within thé educatipna¥
program. | 3‘ y
An Illustration of the Models

An example 0¥ ;he application of this cost model approach to
cost study is takeg from the Individualized Study by Techﬁnlogy (IST)
program of the Alacska Department of Education using data obtained in
a pilot--study with four microcomputer—based courses. THe‘pilot study
was conducted at 249 rural school sites across the state duringbthe
1?80~31 school year. The IST,pngram wWas initigted by the Alaska
.>Department DF Education (DOE) to make highbquality secondary school
level educatldhal courses available tD 1501ated rural locations in
Alaska. Stu/ents at these locations mlght not otherwise have this
ind of ed\:atlonal opportunity. The courses utilize a complex

individualized instructional design which includes audio cassette

tapes, traditional text and printed materials, and

o 5
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K\ mjcrucumputgr»managed/aided instruction.
The bases for cost estimates in this report are the costs
. assumed by the Department of Education (DDE) for one school year
{1980-1981) summarized in Table 1 and those assumed by the local
schools in the same year displayed in Table 2. These data were

furnished by the Director of the Educational Telecommunications for

Alaska (ETA) Project at the end of the 1980-81 academic year.

Inseirt Tables 1 and 2 about here

e e he e tme s et et o e et~ e e s e e s e o e

The several assumptions underlying the cost models in this

report can be suwmmarized as follows:

1. In computing cost components;, a weighting system was devised
based on the approzimate expenditures involved in each component as

reported by the director of the program. These weightings were:

aj Print.materials - &74 of total program
b) Audio component - 17% of print component
(o 10% of total program)
c) Computer component — S0% (print + audio)
{(or 3I3% of total prugrém)
Thése weighuihgs result in the érinted and audio portions of the
cowrses, the most traditional parts; together constituting two—-thirds
of the costs. The computer portion accounted for the remaining
third. Other projects and programs with different requirements,

goals and settings may produce different weightings. However, for

planning purposes these weightings might be useful.
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2. Amortization schedules assumed four year usable life of all
course components and equipment, except tapes and diskettes (far

which a two year life was assumed), and consumable supplies.

. In the projection of costs for 600 students per course (see
Table 6), it was assumed that typically about six students would be

taking each course at a site. Therefore, all computations were based

on six students per couwrse at each of the 100 sites.

4. Gince overhead costs would be present for physical plant,
heating, phones:; etc. in any case, only those costs that were
uniquely attributable to the IST Program were included in the present

study.

S. One half of the cost of each cassefté tape recorder was

attributed to IST =ince tape recorders are also used in other

classroom activities.

5. Teacher costs (including salaries, benefits, travel

allowances, etc.) were not indluded/in the cost models except for

\

‘ : ..
those related to IST,teacher-tra1n}ng. It was assumed that such
costs are part of overhead costs %n any educational program, similar

to building, uwtility, and mainté%ance service costs, and were not

/
wiique to the IST courses. /

/

/‘

7. Inflation was not cqﬁsidered. Therefore, the present models

/

reflect a constant dollar vaﬁue for amortization of costs.
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Cost Models for the IST Program
Cost models developed for the IST Program based Dn‘tﬁé»pifgtw
study are displayed in Figures 4, 5, and 6. The major analyses in
the present report are predicated on these models. Explanations of

them are given bel ow.

I. Cost of Offering IST Courses at Each Site

The cost of offering =sach course at a rural site is based on
the following:
¥ Mumber of IST courses to be offered.
¥ Eguipment cnsté {purchase and maintenance)
¥ Teacher training
¥ NMumber of students enrolled to take the course
¥ software and cdurseware costs
¥ Costs of consumable and non—-consumable classroom

materials.

The costs of offering one, two, three, and fnur.cuurses at a
local site ave been computed using the model shown in Figure 4 and

are shown in Tables T and 4. Table 4 shows the full one year cost

- of offering an IST course to six students including annualized

hardware costs, the local district portion of teacher—training
costs, and so on. (Hardware for the IST program included a 48 K
Apple computer, ¥ disk drives, a clock-calander card and a cassette
tape recorder.) The entries in Table 4 can be compared with those
in Table 3 which do not includé hardware costs.

It can readily be seen that the Alaska History course is the
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most expensive to implement. In fact, any paif of the other courses
could be impiemented for about the cost of the course in Alaska
'History. Furthef, if the Alaska History courseris usad with two
other IST ‘courses, the fourth can be implemented for less than 20%
additional cost (from Table 4). Theréfnre; some efficiency is
realized by using more than one of these complex multi—-media courses
at one time in a school. For example, it is estimated that Dﬁe
Apple II microcomputer can service sixw to eight students
Eimu]tanedusly taking twd courses. Three courses can also be
ménaged with one computer and some éareful scheduling by'the
teacher. Howsver, the courses were supposédly designed ‘to be
student~directed .as much as possible. Therefore, an additional
computer might be desired if three or four courses are each foered
to six to eight students. The cost picture would be méfé favorable
to IST if the‘computer(s) is{are) used to meet needs outside of IST
as well. Mo such applications of computers were assumed in the

present anaiyses.

e d

Ingert Figuwre 4 and Tables 3 and 4 about here

1i. Cost of printed ortion of each course

The model used for computing the costs of the printed pdrtion
of each course that are attributable to DOE and each site is shown
in Figure 5. The printed portion of the courses consisted of all

manuals, teits, workbooks, supplementary readings, teacher®s guides,

J
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unit tests, etc. These materials alone would represent a fairly
‘cumplefe set of course materials in traditional classroom settings.
Using this model, costs of the print materials for each cuurée
were computed for the pilot study. These costs are displayed in the
Firét section of Table 5. The first section of Table & shows the
costs for future implementation of IST printed materials with 600

students.

Insert Figure 5 and Table &6 about here

II11. Cost of printed and audio components of IST

Figure &6 shéws thé cost model depicting the addition of the
audio component to the printed component of IST. Rasically, what is
added to the DOE ﬁnrtinn is the additional cost of producing the
auwdio cassette tapes. Additional costs to the local sites include
the portion of the classroom sets that invnlve; the audio cnmpénent,
tiat is the tapes, and tape recorder. Tape costs were spread over a
- two--year period of assumed useful life. Tape recurders‘and,uther
audio component expenses were amortized over four vears.

Insert Figure & about here

Q Table 35 shows the increase in costs for each course caused by
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Ehe addition of the audio component in FY81. Table & displays costs
of offering IST with printed and audio components to 600 students.
It can be seen that the increassd media costs are proportionately

about equal for the local site and DOE.

IV. Cost of full IST course (print, audio, and computer)

Figure 7 shows the cost model depicting the additioq of the
¢ .

camputer component to the prihted and audio components. BRasically,
what is added to the DOE portion is the additional cost of
developing the computerized instruction. Addea cosfs to the local
siées include the hardware and software needed to implement the
computer component. Diskette costs were spread over a two year
period of assumed useful life. Computers and othef cdmponent
expenses wereiémortized aover four years.

Table 5 shows the increase in costs for each course by the
addition of the computerized component, while Table 6 displays
costs of offering IST with printed, audio and computer components to
HOO students. It can be =seen from Table S that DOE bears a iarger
partion of the actual cost increase when computerized instruction

is added to the program. However, the computer addition répresented

a larger eupenditure proportionately for the local sites.

Conclusions From the IS8T Experience

Figure 8 shows the currves of the change in costs per student to
DOE and the local sites as the IST Alaska History program is taken
by more students. The Alaska History course was used to demonstrate
the cost patterns in this analysis: however, the patterns .would be
similar for the other courses. It can be seen in Figure 8 that

while site costs remain fairly constant with increasing numbers of

11
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students, bDE per—-student costs reduce markedly. The reason for the -
rreduction in DOE costs is that these costs are primarily associated
with development. On the other hand, site costs per student increase
slightly primarily because of additional equipment, teacher training,
and classroom sets. Further, beyond 600 students, the per-student
costs remain steady for the local sités, aﬁd do not change markedly
for DOE.

Ancather important factor to remember is that site costs are
largely continuing. These costs involve purchase of student sets,
maintenance contracts, consumable supplies, and feacher training,
while those for DOE are primarily one—time development costs.
Therefore, site costs will be mpre subject to inflationary changes
within a four year amortization schedule.

/A further analysis was done to estimate the per—-student costs for
a full-time IST brugram. For the purpose of this analysis, six
colrses were cuASidered a full program fur‘a student. This would
allow for five required.academic subject=s and one elective per
semaester (two semecsters per year). Rased on an average of $41& per
IST course {(average of per student cost from Table &, column b+d for
full cowrse), six IST cowrses would require %2494, The site
contribution wuuld’be about #1260 per-—-student (at‘pilut—study prices,

assuming about %210 per cowrse). This is well within the

approximalely $4919 per average daily membership (ADM) per—student

received by rural districts from the State in the 1980-81 school
vear, the vear pf the pilot-study, and leaves $54659 to be appiied
toward other local school needs.

It is instructive to note that that there were three types of

12
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approaches to course development tested in the pilot study. The
first was represented by the Alaska History course. This course was
tailor-made for use in Alaskan secondary programs. For this subjéct
matter, there waslvery little in the way of existing educational
curricula from which to draw. Although a list of published
supplementary material was déveloped for use with the course,
virtually all educational texts and activities had to be developed
within the IST program. This distinguished the Alaska History course
from two other IS8T couwrses first in the pilot test, General Math, aéd
Developmental Reading. These courses were based on existing texts
and course materials available from publishers. The third kind of

approach was taken in‘development of the IST English course. This

course was fairly standard scope and sequence for English couwrses: but

was-almnsf entirely developed within IST. and was not based on a
commercially available textbook. In terms of a full utilization with
600 or more students, the last approach would seem on the surface to
be more cost efficient (see Tab}e 6). However, caution should be
exercised in comparing these'déveimpmental approaches. That is,
development costs are probably somewhat dependént on the material

being present=ad. For example, the media options used in language

instuction might cost less to develop than those in mathemati;s.

Further, the costs of eupert consultation probably varies from one
academic subject to anaother. Finally, the English course was

developed about a yesar and a half before the General'ﬂath and

Developmental Reading couwrses, and production may appear cheaper due

ta inflation. Thus, although little can be said on the basis of
small differences about the relative cost-benefit of the approaches,

if all considerations were equalized, the Alaska History course would

13 | .
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probably still be the most expensive. This suggests that devélopment'
of a new course for which there is no precedénce o previously
determined structuwe would be considerably more expensive than a more
established course.

It can he seen from Tables S and & that in each casey the
complete course with full media options cost about:twice as much as
the print materials alone. Since the printed portions of the courses
are comparable to a traditonai set of curficulum materials, its cost
can be used as an approximation of éraditional course materials.
Using this approach, the cost of offering these’courses by hiring
additional teachers who are qualified to teach in the aﬁpropriaté
secoridairy school.content areas with the printed materials can be
compared to the costs of offering these courses through the full
media IST model.

It i1s conservatively estimated that in the 24 pilot SFudy sites,
approiimately 20 additional teachers would have beeﬁ required to
offer the IST courses if the full media model and individualization \
were not present. Assuming that a teacher costs an Alaskan school
about $40,000 including travel, benefits, and salary, an additional
800,000 for teaching would have been spent. Adding this to $255,274
which i1s the total cost of the printed component of the IST-
program’s fouwr courses {(see Table 5, sum of column a+c) would vield a
ogrand total of %1,0335,274. On the other hand, the total cost of
of fering the courses with the. audio and computer poftions to the 367

enrnllees was $5950,030. This results in a cost-benefit ratio of:

14 \
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Costs without audio and computer + 20 additional teachers

In other words, for the 347 students participating in the pilot study
conducted on the four IST courses, the full-component model was
nearly one-half the cost of similar courses offered withqut the media
options but with additional teachers. These approximafibns cannot be
applied to any particular site since some sites would not require
additional teachers, while others would need two or more.
A further analysis was done on on the hypotbetical implementation

of IST at 100 gites with six students per site described in Table 6.
Using the same ratio of 20 additional teachers required‘{or 24 sites,
it is estimated tha the the 100 sites would be required to hire 83
additional teachers. At $40,000 per teacher,vthat would resulf in an
expenditure of 3,320,000 for teachers. Adding this to a totallo{
FDOP, THE for print Materials for the four courses yields $3,829,363.

- © The full IST implementation with no addtional téachers would be

7998,5654., Thies results in a cost-benefit ratio of:
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Thus, the cost-henefit is rouéhly three to one, or to put it another
way, offering IST courses in the traditional manner without
individualized computer and media based instfuction would cost about
three times as much as the IST courses. Other studiesbhavé tended to
show favorable cost ratiés for computerized insﬁruction (e.g.,
Fearsley, et. al., i980-81; States, 1980-81; Sojka, 1981).

It should be stressed at this point, that the teacher is an
important component of the IST model. The findings of this report do
NDTlsuppDrt replacing teachers with ISf. The courses were designed
to be managed by-teachers +ho may or may nqt be qualifiéd to teach in
the particular academic subject area in which a student requires
instruction. These couwr=es must be managed by classroom'teachérs;
however. Therefore, the results suggest that indiviaualized
computer -based incstruction may be a more economical way to offer
small groups of students remedial or low enroilment academic'courses.
Further, the use of these cour=zes can free the teacher to do more
individual work with a given child. However, it should be récégnized
that a classroom teacher is required to monitor, organize, v, .
administer, and maintain these comple» media packages. The value of
the of computer-bazed complete self-directed instructional packééés
ié that the teacher is freed from some Drganizational énd
developmental duties to work with students on én individual basis in
the.class. "The availability of such course packages may provide

flexibility in staff planning while offering diversity of available

instruction to students.
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Conclusions

The pUFpDSE.DF this paper was to develnp cost models thatrcuuld
be used to study the custé of offering computerized and'mglti—media
instfu;tiun. The models were applied to the IST program of the
Al asl:a Depaftment of Education.. Illustrations included the analysis
of DOE and 1Déal site costs for the pileot study of four courses,
predictiun of costs of exanding the number of cuurses,siteé; and
students that will use the materials, ana comparison of thelcnsts and
benefits of the multi-media prugrém to traditional méthnds. It
should be recognized that the complex issue of quality of learning
was not considered in this paper.. Therefore, while it was shown that
on the basis of cost, offering computer—based instruction was .
preferable to the more traditional teacher—based instruction, it was
not shown that the computer-based programs produced better learning.
By effective cost planning, schools should be able to better aﬁalee

the relative costs and benefits of individualized computer—based

instruction. The cost models presented in this paper should be

helpful in that plaﬁning.
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TaslBE 1

ALL COSTS TO THE DEPARTMENT OF EDUCATION FY81

(Amortized from previous and
present years where appropriate.)

(A1l figures rounded to nearest whole dollar.)

General Admihistrative Overload

.a. Development and evaluation

(4 year amortization)

b. Development carried over from previous years

c. Printing and direct support, etc.
Total Administrative
Administrative Site Support

a. Hardware/software consultation

b. On-going site support (Regional Supervisors)

~ Site Visits (average 2.5 days x 29 'sites)

a. Travel costs (@ $400.00/sité)
b. Contractor/staff (@ $375.00/visit)

Midyear Meeting

IST Development Costs

a. Total evaluation for FY81
(includes carryover from previous years
and amortized FY81 costs for development,
field support,. programmer and computer

facilities)
FYgl

Previous years

Total FY81 evaualtién costs

20

$ 11,250.00

18,750.00
95,000.00

$§125,000.00

$ 12,000.00

.. 143,000.00

$155,000.00

$ 11,600.00
10,875.00

$ 22,475.00
$19,000.00

$ 54,000.00
30,000.00

$ 84,000.00




{

b, IST Softrare development

1. Version 1.0 (190,000.00 over 4 years) $ 47,500.00

2. Enhancements (50,000.00 over 2 years) 25,000.00
| $ 72,500.00

.C. Basic IST Model (carryover) $ 75,000.00

d. DOE overhead carryover for development $ 25,000.00
Total FY81 development costs $256,500.00
DOE‘Training Costs

Pre-service workshops and training of .
supervising teachers S 56}000.00
Course Materials Development

(Amortized over 4 years estimated useful life.

Costs shown are for the 50 classroom sets and 200 . .
student sets per class delivered by the developer.)

a. Whole course less diskettes (including
carryover from previous years)

Alaska History $ 44,500.00
English | , 24,500.00
Developmental Reading ‘ ; 29,000.00
General Math : ' 29,000.00
U.S. History . - 30,750.00
General Science 30,750.00

Total development costs attributable to FY81 = $188,500.00

b. Pilot testing of courses (including
from previous years)

Alaska History 5,500.00
English ‘ 5,500.00
Developmental Reading . 6,000.00
General Math 6,000.00
U.S. History | o : 6,250.00
General Science , o 6,250.00

Total pilot testing cost attributable to FY81 § 35,500.00.

21




C.

Diskettes - FY81 (Amortized over 2 yeérs)
Amortized actual FY81 diskette costs
Carryover from previous years

Total amortized FY81 diskette costs

TOTAL DOE COSTS

(including amortization for FY81)

$ 1,983.00

248.00
$ 2,231.00

$860,206.00




TABLE 2
COSTS APPLIED TO THE LOCAL SITES FY8l

(Includéé‘amortization)
(FYB82 diskette price 3.25-amortize over 2 years)
(All figures rounded to nearest whole dollar.)

1. Teacher Training (at 1.5 IST teachers per
district) (2.0 years amortization based on , - '
average tenure at a site) ’ ‘

Per site $ 1,088,00
2. - Materials Costs |

"Assuming: 1) 6 students per district
2) diskettes amortized over two years
3) non-expendable courseware life 4 years
4) expendable items are replenished '

a. General Math

Classroom'set less'renewable (per year) . 8 54.00
Consumable classroom items’ . 18.00
Student Sets (@ $34.00 x..6) o 204.00
SN Price per site FY81. 276. 00

Complete set of diskettes ($56.00) _ 28,00

Price per site FY82 . § 304.00

b. Developmental Reading ,
Classroom set less consumables (per year) ] 76.00

Consumable classroom items 10.00
Student sets (@ $24.95 x 6) 150.00

Price per site FYB81 S 236.00

Complete set of diskettes ($56.00) 28.00

Price per site FY82 § 264.00




a.

b.

English

Classroom set less consumables (per year)
Consumable classroom items

Student sets (@ $25.58 x 6)

Price per site FY81
Price of set of diskettes ($56.00)
Price per site FY82

Alaska.History ,

Classroom set less consumables (per year)
Consumable classroom items

Per student (@ $67.61 x 6)

"Price per site FY81

Price of set of diskettes ($49.00)

Price per site FY82

Hardware Costs (amortized over 5 years)

Computer hardware (@ $3500.00/s=2t)

Tape‘players, earphones (% usage for.
IST @ $100.00 x 2)

Power’ protection (@ $350.00/unit)

Maintenance average per year

24

$°  69.00
12.00
154,00

$ 235,00
28.00

$  263.00
§ 82.00
15.00
406.00

$ 503.00
25,00

s - 528.00
$ 700.00
20,00

70.00
400.00

$ 1,190.00

¢ )




TABLE 3

AMORTIZED PRICE PER SITE FCR 1,2,3, AND 4 IST COURSES
' (Assumes 6 students, 1 classroom set,
no hardware costs included)

‘ Alaska History English Math Reading
Price Per Course FY81 $ 503 ~§ 235 $276 § 236

Price Pgr Course F¥8§2 528 263 304 264

FY8]1 Price Per site For Two Courses

Alaska History | 738 779. 739
English | 511. . 471
Math | 512

FY81 Price Per Site For Three Courses

English
& 1014 974

Alaska History

Math
1015

&
~Alaska History
English
3 &““ 747
Math

FY81 Price per site for 4 courses: $1250

FY82 Price per site for 4 courses: $l359

25




TABLE 4

COST PER SITE FOR FY81 FROM COST MODEL IN FIGURE 4

FOR ONE, TWO, THREE, AND FOUR COURSES*

(In Dollars)

NUMBER OF COURSES

HIGHEST** " LOWEST **
- One 2781 2513
(Alaska History) (English)
. Two : 3057 2749
- ' (Alaska History, (English,
Math) Reading)
Three 3293 3025
(Alaska History, (Math, Reading,
Math, Reading) ~English)
Four 3528 3528

(Alaska History, Reading,

Math, 'English)*

Tk Assumes one set of hardware, and 6 students per site.

* & Higheét costs are for Alaska History, and lowest for English.




TABLE 5
TOTAL COSTS OF IST PROGRAM PER STUDENT
ENROLLED FOR FY81 (BASED ON FIGURES 3, 4, 5)

(nearest whole $)

COST TO DOE COST TO SITE ~ TOTAL
(n) : (b) (d)
NUMBER (a) PER (c) PER

ENROLLED TOTAL STUDENT TOTAL  STUDENT a+c b+d

. N . . \
For Printed Portion Alone : |

Alaska Historyi 15 62,456 833 8,017 107 70,473 940

English 59 : 55,789 946 3,830 65 59,619 1,011 . %
General Math 117 57,456 491 8,624 74 60,080 565

Developmental - . _ i |
Reading 116 57,456 495 7,646 66 65,102 561

. w : - :
’ |
|

. 2. For Print Plus Audio

Alaska History 75 73,074 974 9,453 126 82,527 1,100
English | 59 65,273 1106 4,548 77 69,821 1,183\\\

General Math 117 67,224 575 16,152. 87 . 177,376 662

: DeQelopmental : - oo '

Reading 116 67,224 580 9,020 78 76,243 658

3. For Complete Course (Print, Audio, and Computer)

. Alaska History 75 131,294 1,751 15,150 202 146,444 1,953
English 59 119,592 2,027 7,677 130 127,269 2,157
General Math 117 122,519 1,047 16,492 141 139,011 1,188

Developmental : '
Reading .116 122,519 1,056 14,787 127 - 137,306 1,083




TABLE 6

TOTAL COSTS OF IST PROGRAM PER STUDENT

ENROLLED FOR 600 STUDENTS (USING FIGURES 3, 4, 5)

(100 SITES WITH 600 STUDENTS BASED ON FY81 COSTS)

COST TO DOE COST TO SITE TOTALS
N PER PER
TOTAL (a) STUDENT (b) TOTAL (c) STUDENT (d) a+c b+4d

1. For Printed Portion Alone

‘ " Alaska History 62,456 104' 86,566 | 144 149{622\\g§8
English 55,789 93- 59,700 100 115,489 195\_
General Math 57,456 96 63,800 106 izl,zsé 202
Developmental o . | , | C

Reading 57,456 96 66,140 110 123,596. 206

2. For Print Plus Audio

Alaska History | 73,074 122 101,355 169 d 174,429 291

. English 65,273 109 69,916 117 135,189 226

General Math 67,224 112 " 74,719 125 141,943 237
Developmental : : .

Reading 67,224 112 77,446 129 144,670 241

3. For Complete Course (Print, Audic, and Computer)

Alaska History 131,294 219 155,678 259 286,972 478
i ' English 119,59; 199 109,515 182 229,107 382
: General Math 122,519 204 116,723 195 239,242 399

Developmeﬁtal | .

Reading 122,519 204 : 120,814 201 243,333 405




JORE: @+‘

State Department of Education ' Local Level - School or District

- Costs ‘ , Costs

A = Continuing costs (e.g., management, salaries, supplies, etc.)

B = Annualized one-time costs (e.g., equipment, materials development, etc.)

C = Continuing costs (e.g., vsu.pervision, staff, supplies, etc..)_’

D = Annualized one~time costs (e.g., equipment, staff training, texts, etc.)

Figure 1. Overall costs for one year of an educational program.
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OO0

A = Management, supervision, administration costs

= Staff training costs

Development costs

B

. C
D Production.
E

= Equipment support (e.g., subsidy to local district, maintenance service, etc.)

Figure 2. Simplified State Department of Education cost model for implémentation of camputerized

instruction for one year.
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QOLOGEEO0]

A = Annualized hardware costs ‘ ' ' ) o - )

B = Maintenance costs

C = Number of courses using hardware
D = Cost 'per student set of matei:ials (non-consumable)
E = Cost per student set of consumable supplies .

" F = Number of students enrolled

G = Cost of supplies (e.g., tapes, diskettes, etc.)

S | ~
Teacher training costs (e.g., materials, travel ’ substitute teachers, etc.)

H =
I = Cost of classroam sets (slide programs, .computer programs, etc.) of non-consumable materials
J =

Cost of claésroom sets of consumable materials »

Ee . .

Figure 3. ILocal school model for costs per course of individualized camputerized instruction.




A = The number of courses offered at the site

B = Cost.of hardware and equlpnent maintenance
C = Teacher tram:tng costs

D = Number of student registered

E = Cost per student set of materials

F = Cost of diskettes

G = Costs of classroam set of materials (non—-consumable)

e ]
n

Costs of classroam set of consumable materials

Figure 4. Model for camputing local site costs for each IST course.
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A ~ B ’}' C \VAS - X 5 E 1 F -+ X H
. /\3 .
you
DOE COSTS QITE COSTS
WHERE:. A = All DOE costs excluding audio and computer component costs
B = Number of courses (four in FY81l).
C = Development costs for each course (Alaska History, English, General Math, or
' Developmental Reading)
v = Number of (Pilot) sites (in FYgl)
E = Cost of teacher training
F = Cost of classroom sets
G = Number of students enrolled
H = Cost of student sets for each course used
Figure 5. Model for the total cost of printed component of an individual IST course. -
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C D E 1}
- “ -
-
DOE COSTS SITE COSTS
WHERE: A: DOE costs from Figure 2 for each course

B: .17 x A = Estimated cost of developing audio components for each course
C: 1.17 x site costs for each course in Figure 2
D: Amortized cost of tapes _

: Amortized cost of tape recorder/player

Figure 6, Total cost of an IST course with audio'component and print materials.
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+ B + C + D x — +lisx E + r G - H

DOE COSTS

o

DOE costs from Figure 3
Hard and software;consultation

\
|

\

|

|

i

|

Version 1.0 + enhancement ‘ ‘

| SITE COSTS 3

|

|

|

WHERE:

Diskette costs
Site costs from Figure 3
piskette costs

Computer hardwq;encosts )
Average number of IST courses: per site (for FY81 = 2.8)

Cost of additional diskettes
Number of students enrolled x 2

RN (O T (O (1 A L

uRZTaOmMEmoOOE >

.

Figure 7. Cost model for a complete IST course for FYBl.
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—— DOE costs Alaska History

|
\
-~-= Site costs : - |
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Figure 8,, Comparison of effects on DOE and Site
costs of increasing studentnparticipation L

in IST Alaska History course.




