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ABSTRACT
, 1

.
Organizations such as the Ohio Academy of Science

sponsor programs to encourage junioi and senor high school students,
to conduct science projects. These programs are.designed to give
students who might pursue careers in techniCal areas a realistic
foretaste of 'some of their future professional responsibilities,
including the effective communication.of.technical information. This
guide has been prepared to help students learn about technical
proposals and to assist them in prepariqg proposals for.Yesearch
grants which are made available bS, the Merl:can Associktion for the
4dvancement of Science and, other sponsors through the Ohio Academy of
Science. The guide is divideiritto three major patts. The first part
discusses the nature of a technical proposal. The second part
discubses.the content .of a student proposal. PrOposal content .

includes: qbjective(s); background information; description of ,
experimental wOrk significance of anticipated work; and itemized
budget. The third part presents a sample format &orsjmnposal and'
the transmittal letter wOich must'accompany the proposal. (JIN).
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---.?.7rcy-Stuttcpts and Teachers
Programs sponsored by such organizations as the Ohio Academy of Science to
encourage jiinior and senior high school students to conduct science projects are
designed to give students who might pursue careers in technical areas a realistic
foretaste of some of their future professional responsibilities. Clearly, the
effective communication of technical information will be among their

. greatest challenges. This Guide has been prepared to help students 16arn
about a very important type of technical docu nt the technical proposal.
It has also been prepared to assist students in t eir prepar'ation of proposals for
research grants which are made available bylt e American Association for the
Advancement of Science and other sponso through the Ohio Academy of
Science. Student members of the Academy in grades 7 through 12 are eligible to
apply for funds to support research projects they would like to undertake.
. A research grants program has been maintained for many years by the Ohio
Academy of Science, and hundreds of grants have been made. Although most of a

r the grants have been small, they have provided an important stimulus for lame
exciting projects that have yielded worthwhile results.

To become eligible for such d research grant, a student planning a project
during the. school year must submit siz copies of his or her proposal before the
specified deadline, with a transmittal letter to

The Ohio Academy of Science
Attn: Chairman, Student Research Grants Committee
445 King Avenue
Columbus, blitti 43201'

A specific deadline is established each year; the date 'roposals are due and any
other needed inforrnation.can be obtained from the Academy's office.

Grants are intended primarily to cover expendable materials and supplies and
do not cover travel. Materials that may be purchased with grant funds include
laboratory equipment, chemicals, maps, and other such items. Thcost of dupli-
cating the final report to be submitted tothe Academy at the conclusion of the
project is also covered.

Students are encouraged to ask their English or science teachers or their school
librarians to obtain copies of the Technical Writing Style Guide which-is avails -.
He from the Academy. That Guide emphasizes reporrpcpparatieti. However, it
contains nuicii information that will also be helpful to students as they prepas%
their proposals.

This Guide for the preparation of proposals is divided into three major parts:
. . .

, What is a Technic's! Proposal?
. Content of Student Proposals .,

Sample Format for,Student Prdposals

J.
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What Is a Technical Proposal? .

.A technical proposal is an offer to do a specific technical task for example, to
tonduct a needed analytical study or an experiment. It can be written or Aral,
formal or informal, solicitid or unsolicited, competitive or noncompetitive,
very brief or in many volumes. ,

#S A proposal might be prepared at the request of someone with a technical
problem that must be solved . such es the supervisor ofi laboratory, the
president of acompany, or the Read Of a government agency. Such a proposal is
frequently called "solicited". .

Or, a proposal might be prepared by someone with an idea for solving some
problem. Such a proposal is called "unsolicited". An unsolicited proposal
Would be submitted to someone (or some organization) wha has the money to
support the necessary work and who would benefit if the project air to a
successful conclusion. . .

All proposals Contain several basic elements. And all proposals must be
written clearly and convincingly so that those responsible for allocating the
Money sought can make decisions with confidence. Decisions must be made
coneernini such things as the potential value of the results, whether the person
proposing to do the work really understand?' the problem, whether he or shes
competent to do the work, whether the cost estimates are realistic, and what the
chances are that the work will be completed on schedule.

In one form or another, all proposals must contain either directly or by
ihiplication or. .mference the following information: 'is

The nature Of theproblem to be attacked what is known and what is
. unknown. . e

The anticipated outcome of the proposed work a definitive report? a)working model? drawings and speeifications for new equipment? recoup
inendations for the next phase of the work?
The procedure to be used
The equipment and other materials needed for the Work
The schedule of the work and the expected time of completio
The qualifications of the persorwer persons who will do the jerk

. The anticipated cost of the proAct.
,

Before the project is started, the proposed work must be apprp4ed by someone
who has the authOrity to do so. .

The brief dialog below illustrates a very simple informal, oral, solicited,
noncompetitive proposal situation: .. .

..,

Request fin* Proposal:
V

StherViSor Mike, can you find out why the No. 6 machine has been
makilig so much noise lately? Do you think you could lyve
it fixed before we start work next Monday?

.1



Proposal:

.

yike: I've noticed ;tat noise, too. Might be a danger signal. We
,

certainly should get rid of it. I think we'll have to take the
machine apart 'at least some of it so we cari check the

is internal rrifeclianisms. I'll need a machinist, an electrician,
and a welder to help me. We'll probaly have to buy some \..
new valves or pulleys. If we're going to have it ready by
Monday, that.'ll mean overtime Pay,. My estimate is that
we'll need about $250 in equipment and about $400,over-
time pay. O.K.? sr

A4.

horization:

Supervisor: O.K. But, if it looks as though expenses might be much
much more than'that, call me, It might be cheaper, in the
long run, to buy a new mqrhine.

Although Mike and his supervisor had only a short conversation, they both
have a definite understanding of the problem, the objective, the procedure, the
Materials needed, the schedule and time of completion, who will be responsible
for management of the work, gie qualifications of the workers, and the probe-

. ble cost of the job. In other *circle, Mike's peopoaal was a good one: it made it
easy for his supervisor to reach a decision with conOdenee.

Studenks sometimes make simple proposals covering extra -credit worklfor
theirdiciefice &threes or related to their extracurricular activities. For exampleN.-------
at homecoming time students sometimes submit propoaals to local buiiiness.
men concerning support they need (money .or materials) for the floats their
clubs want to enter in the homecoming parade.

You cam imagine that the preparation of large, complex pn:;idsale by indus-
trial organizations would be quite challenging ouches competing proposals
prepared by several automobile manufacturers seeking U.S. Department of
Transportsition funds for the design and construction of a radically different
experimental automobile that would be safer and use less energy. Stich large
proposals are usually put together by teams of technicpl experts and communi-
cation specialists. The teams might include scientists, engineers, economists,
computer specialists, tethnicell. writers and editors, artists, draftsmen, and '-
many others. , .

S
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Content Of Stuaent Proposals
Proposals submitted to the Student Research rants Committee should be
formal wriV,en prowls. The title should be brief and reflect4he purpose of tlie

*proposed project. 7
The transmittal letter eliould state the title of the project and the total

amount of grant tieing request It should also state the names of the supervis-
ing science teacher and the English teacher WhOwill serve as reporting advi-
sor. The following should be provided:

PropOsal Contents:
. 1. Objective(s) .

2. Backgrounddinformation, including previous findings of others
. 3, -Description of the experimental work, including methods, equipment, and

how results will be evaluated
. 4. Significamnof the anticipated reiniltii.

. .1. 5. . Itemized bilEget - a

ment: .
It. .. .

Letter of evaluation with or without a recommenelati. on from a teacher-
other than the supervising science4acher.

He particularly careful in wording yodr objectives. They must relate to the
end product of the research the outcome. For example, "to investigatelsor "to
study" something is not a proper objective. Appropriate words such as estab-
lish; determine, define, compare, confirm. verify should be used.

As you write your.proposal, think of yourself as a professional scientist or
engineer who must be convincing about the benefits to be derived from your

- project 7.- benefits in which the Ohio Academy of ffcience is interested: new
information, new insightkabout old information, additiohal controlled dela-

, onstration of important physical phenamena,.and ?he like. Alsoas you write,
envision your final report to the Academy. What will it contain? Should you
plan to make photographs during the experiments for inclubion in the report?

Sometimes in scientific research project& it is not possible to achieve the
,results anticipated."Surprising things sometimes happenellitt's what makes
research so exciting. If results are different from those expected, the researcher .

must report honestly just how much it was popisible to achieve or learn. If
things wentl,aongrtfie researcher must 'say so and

a
try to provide an explana-

tion or a reagOnablykrealistic Speculation. Might control instrument have
nfalfunctioned? Might a contaminant have been introduced? The importiost
thing is to be accurate in reporting results. Reliable information will provide a
goodbase for the next person who ties to solve the problem.

The following selinple`earmat for the Sransmittal letter and the propo-
sal and provided only as general guides the formats need not be fol-
lowed exactly. However; all necessary information must be inclutjetii

4.4
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SAMPLE TRANSMITTAL. LETTER

tf

(USE.SCHOOL INERHEAD STATIONERY)

the tHita Acarlsay Stienee

4 Attn: Chnirmwn. Student Reseaseh Grdnist CurIttee
,..445 Ring Averw
Columbus. cnito 4 lifil

6entleMen:

Request for Student.Gramt

Proposed Pro)ect: PIE
111.

September I. Omm

TITLE RLIIECTTPIC

FATED RFSUITS

V

0
Emlosed are six cuptes of my proposal to c,uyiscto study vonrerning

4 '
under a grant from the Ohio Academy

ot S.ivnce. I AM a famine to Central City High School MY research 4uper-

visor will be H M4 English advisor will be M

The total of my grant request is S

wit! greatly appre.laee 0444.1avorable conalderatIan of my proposal,

mid I Zee to 4 report on my research results to the Academy within

one YAr 044 the clgte of funding. If yau.'hayr Any quentionftyou an reach.

me 4t sfbool or at my home. 4455 fondaltArnue, Central City, Ohl.; AMIX

$ My home telephony number to (6LX) 261-1404.

Enclosures: tropas41 lb eopies)
rVitillation

A
Very truly yours.

Geotite M. Smithman

a
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SAMPLE PROPOSAL

PROPOSED RESEARCH PROJECT

ON

BRIEF TITLE'REFLECTIRC ANTICIPATED RESULTS

to

The t)hto "Academy 91 Science.

by

George M. soliNuAn
4455 Kenda11 Amrnue

Central City. Ohio, 41X1N
Telepholle: (61X) 267-2464

Renear.h Seitatretenr:

EnAille /Weimer:

ttt

Aviv/ober IS, I9us

.
. Central City iiiith,pcbnol

462 Main Ntritet

Cacti's) City, Ohio 43XIX

C,.

t



4

4P

RIM

a

f

Pale
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I t r.eut t ion

itbirrtice

re.hntral Background

. ?reposed Appretech

Planned irsscelinre

4

Besetint ion of Equipment.
Method of :Evaluating Results

Significance f Anticipated Results

Budget if

qualifications for Cnndueding.the Protect

a

References

Figures:
a

Figime t - Protect Schedule

Figure% - Sketch of Reaearch Equipment
rip Be collet furled .

fables:
I

Tible I - Samples To 54 Tested

Table 2 - Proleet Budget Breakdown
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An Abkract ddiewary) of about 200 words should*

be provided. It should be oars separate sheet of paper, is,

medlatetv after the Table of Contents.
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PROPOSED RESEARCH PROJECT

tRi

AWE,' TITLE ilEfRECTfNa ANTICIPATED RESULT'S

introduction I

The Introduction should state explicitly what is heing'proposed. Some

background Intorsation might be included as well 5 A briet statement CON- .

crrtliVA 00te qUalifiCAti01$0 for doing the worltl...The benefits to be deriAsi

(roe the resrerch'ehould be htgblightel. PIP
. ''.

the Introduction should be written peraussiyell. IT Mal favorably
ingirOka those'who laustlitydge whether:the projeet is worthy of support. The

glIM of the proposal Le an elaboration of the points made in the Introdornion.

Obleetiye

The oh)ective should be stated as precisely and'as concretely as
yu,m6thle. it there are 51.11,01.)OCtiVOB, it might be best tolist them in

otder of importance. Tv &rectify (ore of the everted outcome of the
work should be stated. Id addition to the written report to the Academy.
will thee.. he, perhaps. a working model? A demonstration to your school's

roc temp .lot'' A display at A Science Day frsts's?

ITechnical Saclioreal

Thin section should five all the detailed information necessary for
understanding why the proposed research is Important. It should include a

brief dlacu..ion of what has been donebpreviouely by others. it should

prepare the readers to appreciate why you have selected the approach that '

you will describe next. Any alternating approaches that you have considered
and rekcied should be wentived. 'Mb the reasons for tour rejection (e.g.,
too crpethi?). a you sads. a literature aearch, referenZes skfoold he In-

rtiele441).

e

'Proposed Approach
I

the introductory paragraph in this worries' should general

description of the approach TOW have selected. Per crimple. will It he

experimental or analytical? $oth? What assumptions age you making?

NOW important in control tn menu.Row of data, 'IP

a

I
0' a
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Flpoced FrPce(14re..

Tell
. .

exactly hew you viii conduct the *eject. et appipprisee. 'tat

steps or phases. Give a brief schedule; sonithIng like the one *owe in
Figure 1 might be suitable.'

t 1
liontia of Fled t'

Nov. let._ Jan. Feb. (str..... _Apr.

Literature Survey

Development of totalled
Experimental Procedure.

.

friOaration oU,Specineas.

!Amts
SpOiTimens

Club'

*butes at
f School Science.

Reinalselon'ef Report to
Ohio l wy Of Science.

t '

-

FIGURE 1 - SCIDEDUIS
..........

"

.

-----

. .. . You mighlealso include Stable listing. for examtile:'the ample* that
:,-.. ./..,..iyou.intend to test. Sable 1 baton is a good pattern for a simple table.

------
4 T41 1 us To as TESTED ,,;v.:,.

- r

SAIlik Dunbar .Clieroctertatiis

'OW A 6 nal6mantang
Type g . fa a IIIMPAPPOOM

Type .0 0
'24 w MY)771177711117

1 TTIFYYTT
.

a.
r

a sea,
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4 Any oquipuear you'iotiod to btirter, purchase. or build should be detwelbed.
Perhaps sketch or two would help you to desrribe It (see Pituire Z).

L., .4

_-_-.-..
S.

4. V
%

.

PRAIRE 2. SIRTCH OP esseAso WOOMMWT TO AR
is

CORSTIWCTIO , . *
A. _._ : --_,.....-- i 1. .

Method of !valuetlosjiesulte

iii

8

This section Phould.tell how you plau.po evaluate the results you
obtain. For example. vill'you male emporium) with sow stsodsrd?

.
- 4.41.4 44i

Whet benerits will be derived as the result of your work? Will you
. .

have proved something? others be We to build on your work?

r .
.

Your budget should be given in suitable detail; qalorequipmeot or 'Apply
vmusla moot be itemised. Table 4 illustretem Mum you eight present your budget.

C

Materiils for Construrtioa of Laboratory

Sewelee

Festoon and supplies for Purvey srt
Cost of Report OuplicatiptIn

Types $s per lb.

Equipment

TfPn10 fad B B le Per Ihz

Item r - ta
itlin 2 - En

4

TABLE 2 - l'initECT BUDGET BRWEEWS

op
II Zn

sz.

it

it

P .

-

Total 8 tot

*
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ltuallficatluns for CoothIsciim

Theitrulect

In this norflon you 'should give more information about yoorself to help
ttu4wastttre judge how well prepared you are to do the work you propose.
For evocete. have.you takin.all the mathematics courses required for handling
any ttatlatical aspects of the work? Did you conduct a related experiment
14.1 year? nig,you have a summer job that gave you some valuable insights

into the probrre Are you planning your c !lege -preparation studies to
eqpilasise this technical areal

(I) Any consistent pattern of literature citation approved by your English
teacher will be satisfactory. You might like'tn check vitiates scientific
publications to see what patterns are toed in them. Also, see the
TwehnifellirittagAtAltlimlde which to allabte from the Ohio Academy of
lirtence.

Sone examples are provided below:

(I) Gook, Desmond L., P?ogram Evaluation plod leviewgechnigue. Appitca-

tf fa Education, U. S. Government Printing Orrice, Washlogon,
0. e., 80. P55.212.12024. 1971.

(2) Lesikar, Raysnwx1 V., Wow to Write a Repart,Vour_tes Will Read Ad
fiamesbar, Dow Jones - Irvin. Inc.. Homewood, 111.. 19f47'

(I) too, V. T.!_ilkallne Priwary tells", U. S. Patent 2,716,670,

30, 1955

(A) Grempherg, Joel, 'Are Psychiatrists Biased?", Science Here, Vol; 118,
No. /, July 12, 1980, p. 29.

1
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The difference betwee the right word and the alnoto;t-
right word is the differe e between the lightning and the
lightning bug.

Mark Twain
9

There is nothing so powerful as truth, and often
nothing so strange.

Dan iii Websfer

I

s
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