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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS USED

The devslopmsnt of the blaokbonrd has been alow in comparison with
the progressive devalopments made in the desigm and construction of most
other school equipment since the turn of ths century. This paper com-
tains the desoription of & new smmcept of chalkboard design. It also
presents the results of two tests of thia shalkbosrd: one conducted at
James Hair Blgh Scheol in Willlewsburg, Virginia, and the other con=-
dueted at Cradock High School im Portemouth, Viéginiu;

Y. THE PROHLEM

Statement dem. This atudy was undertsken as e
preliminary and exploratory investigation to determine (1) the relative
effectiveness of s curved chalkboard as & visusl aid, and (2) the pare
tieular type of curve which mipght lend {tself to chalkbosrd use and meridt
mora complets imvestigation in further intensive study.

Thave wes no intention in this preliminary investigation to
exarine sgph pogaible tm»af surved surface and arrive &t a conorete

sonclusion as to the most effsctive surve for chalkbonrd sonstruction,
The data derived frem this study is intended merely as & land mark for
further and intense fnvestigation,

Importence of the Study. The chalkboard 1s the prime vieual eid
used in olassrooms todeys. It iz an integral part of almeat every



elassroom in the commtry. In fact, the vardons state departments of N
edueation virtunlly compel the achools under their Jurisdiction to mat
permanent chalkboards in avery classroom. ﬁ m&n&m of 16 « 20 an ‘1~ ;:
feot of chalkbosrd i recommended by wost states, ond in one state, m
Dakota, 20 linear fset is reguired by er.i A f£lat ohalkboard is mmmy
found st the fromt of every clessroom. The use of a flat ehalkboard has
resulted in the following eomplaints end chain reactions whish have m 'f'
noted a8 a result of the author's teaching experience and ﬂﬁer‘mﬁimﬁ aai“:.
fellow teachers.

(1) Tnstructors utilising the chalkboard have experienced diffi-
eulty in reading that which has previcusly bgen written on an adjacent
panel of the board. In order to review & long line of writing, ths
instrnotor met step back from the board until he gains sufficient angle
to road the entire surface.

{(2) Puplls sested in the classroom have complained that they are
unable 1o read everything that 1z writien on the chalkboard, Meny pupils.
who are seated on the sides of the room, espesially those near the fyont,
have had to move in order to copy an assignment or read writing plaw& on
the fer end of the chalkboard.

{3) fThe inability of pupils mested at the sides of the claszroom
o read materisl placed on the board has resulted in the conatruction of
long, rectangular elasarooms in vhich the chalkbeard 4e located at one of
the short ends.

lﬁ iiet of vecommendations of the soveral states is conteined in
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(4) The use of these long, rectangular classrooms hes, in turm,
eaused instructors to assign seats to pupils, Thus, those atudents wiﬁx
good or exosllent eyesight ave sasigned te the middle »me- reay parﬁtm ﬂzﬁ‘
the ¢lageroon, while those with poor eyesight are }}iﬁ&ﬁ@ at the front aif
the reom. This arrongement tends %o place the students in groups which
rerain relatively constunt from classroom to classroom emd year to years

(5) This type of elassroom is not conducive to effeotive tencher
eontrol over, and eve contact with the individual pupils. Muarthermors,
andibdlity in the vear of the room iz less then at the front. The student
at the rear of the clasarcom 1o seated behind a long row of fellew
students--in a position divorged from the teacher by distance and
olasamates.

Hone of the sbove complsints can be eonsidered ag sontributory to
effective ond effiolent olassrooms. This study representa an atbeupt to
improve the existing classroom situations which are reflested in the
detrinentsl aspects of linear chalkboards cited.

I1. DEFIFITIONS OF TERMS USED

alkboards The use of a large writing surface at the front of &
elassroom has long been sommons. The term "blackboayrd" wes naturally
applied to the firet "black™ Thoards? and slate boards which were affixzed
to the classroom walls. Reocently, however, hoards of composition materdal
have come into prominence., The traditionsl bisok color has been replaced
\m many oases by pink, greon, brown, snd even white. Despite the changes
of golor, chalk has remsined the universsl writing meterial. Wemes, the



torm "chalkboard™ has now been socepted as indicative of a large boards
1ike surface upon which chalk is rubbed in order that 2 number of people
way read & single bit of materfel at the ssme time, The term "ehalkboard”
and its contraction "board” are used interchangeably in this paper,

Angle of Viston: This is & term which i5 used hereln to vefer to
the angle formed at & point on the chalkboard by the line-ofwaight of o
ptudent and the tangent to the chalkboard at that point.

Yiowing Poipt: The point on the floor of s c¢lassroom from which en
entire chalkboard or any portion thereof mey be viewsd has been reforred
to in this paper as a "viewing point", More partioulsrly, the point in
space direetly sbove the point on the floor end at eye level of a geated
student is the speeific losation of a "viewing point®, For the sake of
simplioity this has been referred to 28 a point on the classyroom floor,

Most of the avaellable literature concerning chilke

boards makes reference to the “reflectance™ of n ehalkboard. This is e
relative term which designates the percentage of incident light which
is deflected from a given bosrd. Thus s cholkboard having a reflectonce
of ten .per cent would be one which reflects ten per cent of ths light
which strikes it and absorbs the remaining 90 per sente

, oard Revisiblilitys This is 2 torm which bas been colned for
the purpose of this report. It is used in reference ta%ha area of a
chalkboard that wmey firat be read after an area of indistinguishable
writing has been passed. If, for mmﬁlﬁ, e thalkboard were viewed from




a position to ﬁm side of the bosrd, the near side of the board migh'b
easily be reasd tut writing on the middle portion might not be read. Az;y
easily read portion of the bomrd beyond this non-readable aree would be
reforred to me & "vevisihle" portion of the board.’

; : byt Theae are terms whieh must be
defined in relation to ome another. Boih sre used in reference to the

visibility of flgures written upon the chalkboards. A Flgure wae olossie
fied as "readable™ if it could be correctly and quickly resd from o given

point within the classroom. From the same point, s figure wes clussiffed
as "distinguishable® 1f 1t could be discerned ns a separate and distinet
figure but could not be further identified.

bal=Board-Viewing-dreat The portion of a classroom conalsting
of viewing points from which the entire surface of a chalkbonrd may ba
resd 1s referred to as the "totalwboardeviewing-eres®s. Its size io

expreosged in terme of the floor arss in which the viewing points ave
located,

I1I. CHALKBOARD DEVELOPMERT

The G;eel%s and Romans weyre the Pirst to use & tablet which might be
clnosified as the original ckal?smﬂ; Inasmmch as this tablet was oone
gtructed of wax, it could be ironed out and reused. This concept was
revelutionary and distinguishes 1t from the earller and more permonent
ouneiforn writing,



The wax tablet was later replaced by individual tablets of slate,
These were first introduced into this country in the late 18th century
and became common in wany scheols. There is no available informatiem,
however, concerning the kinds of single, lamga hleckbonrds® used in
imerica prior to 1820, "At that time", reports Paul F. Noea, noted
gehool architect, "blackboards vere used in our common schools for arithe
meticel calomlations. In 1839, Connesticut reported that blsckboards were
commort but not much used. Mackbosrds were introduced at West Point in
1817, Seven years later st Sowdoin College an instructor named Smyth used
one with exoellent resulta. In fact, the innovation proved sumeh a ssnsae
tion that he recelved his appointment as assistant prefessor of
-mathematies 8 year I&tam*a

The early blackbenrds were constructed of wood or of & plasters
lampbleck mixturs. Soon, howevar, the quavries bogan to provide large
slate slabs vhich could be moumted on walls. After 1850, slate blackboard
received genersl acceptancs, although surfaces of painted wood or glase in
the traditional black wers also used.

The traditionsl slate blackbonrd remaing ir use today but its
popularity is largely limited to alate-producing sreas. The slate boards
are in the process of being replaced by composition chalkboards which

offer uniforn eurfaces, lover gosts, end s galexy of colors, Of course,

®foca, Paul ¥, "Chalkboard and Tte Fature®, Apericen Schocl snd
Dntversity, 1946,
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black chalkboards are also menufaeturedj however, the demsnd is so slight
that the lergest ehalkboard mwfagzwvw in the country reported in 1952
that "Hleck ehalkboards in new school construction, heve almost dis-
appesred since 1947. Productiep of black ia éa low that 1t can truly be

analysed as chalkboard for replacement mz:iye."g

IV, PREVIOUS CRALKBOARD TNVESTIGATIONS

Several studios have been made in an attempt to determine the most
effective chalkbosrd golor and lighting. These studies have heen concerned
with ¢lasgroom lighting, cbalkboard colors and reflectence faotors, height
of chalk rails from the floor, and the degree of contrast botween chalkw
board and chalk, VWhen menufacturers first introduced chalkboerds of
various pestel colors, sohool architeots delighted in selecting the shade
vhich would £it most esthetically the decorative coler scheme of each new
schoole The selection wos tempered by the long-standing belief thet a
shalkbeard must provide & high degres of contrast with the chalk so that
writing mipght sasily be visible. In other words, "visibility" was gone
sidered pomething whioh could be determined in n fleeting glance. There~
fore, chalkboerds with e light roflectanece of about ten per sent or less
vere sslected 8o that a high sontrast could be obtained with white chalk.
Green boards were usually selected, but the psyticular shedes were chogen
by the srchiteets so ag to achieve a tolor balance with the ’mat of ths

perd Remarks, Bulletin CR~2-52, (Chicago: Weber Coptelle




rooms Such arbitrary selection was somewhat refined by & recommendntion
made by Ray L. Hamon after some experiments to determine & combination of
erayon and chalkboard thet might give acesptable visibility on a high=,
brightness bomrd. He concluded that “protably the opiimum mh&x;atiaﬁ
avallable st present is a chalk whioch iz Juet off white on & light green
ohslkboard which has o 1ight reflection factor of spproximately 29 per
sent, "4 Later, however, a mmmnta; study of chalkboard vigibility wes
wade by Darrell Doyd Hermom.® Hia investigation is the only independent
study vhich has been made on sustained vision of various types of chalke
boards, Vith the assistanse of four optometriats, a careful and prolonged
investigation wes conducted on dark shalkboards whieh recorded s reflec-
tance of 10 per cent or lower and light chalkbeards which recorded
reflestances of 15 per cent or higher. It wes concluded that
¢o The groatest visual disadvantase in susteined visuslly-centered

tasks probably existe with ehalkboards of "normal® sontrant--—

that is, chalkboards on which a derk c¢halk or orayon 18 used on

& light chalkboard;

fhe chances are over 7 to 1 ibat white chalk on a dark chalk-

board is more visuslly advantagesus than derk chalk en s light
chalkboard (sush us black on white)s

be There &8 no particular visual advantage of derk green chalke
boards over black ehalkboards, when the reflestence or the
eontrast ie practically the sawe;

‘Ray L, Hamen, ting (lapgrooms, United Sistes Department of
Eﬁufx%maxx, ?amphlat !m 104 Washmm: ﬁwamt Printing 0ffiee,
1948 Pe 5

Sparrell Boyd Harmon, 4 Prelin

Sus Tiswlly Centered fotivity
Aunstins The Author, 1952).

£ e Eolatton of
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¢. The chances are over 15 to 1, that yellow chalk on a light green
shalkhoard 1o more visually advantagecus than the high cqﬁmaté
of either white on black, or dark chalk on o light backgrounds
No further stndies have been made sinee Harmen's investigation. .
Much of the literature published by metfonal =nd state educational
advigory groups mskes reference to chalkbomrd veflectaness however, none
of the resommendations have resulted from independent resesrch.
As & result of the ebove dlscussion, 1t is concluded that o 1ight
green boerd with a reflectance of approximately 20 per cent end used in
sonjunetion with yellow chalk provides the most advantagecus chalkboard

combination.

éw; Bps g&&m Ps 9s



CHAPTER II
CHALKBOARD CONFIGURATION
I. BASIS OF CURVE SELECTION

Provious studies have estsbllished the desirability of light green
composition boards on which & teacher writes with yellow chalk. FReverthe-
less, the writer has observed that meny pupils within the classrooms still
experience difficulty in reading that which has bgen placed on chalkboards.
Accepting the results of previous research, it iz this thesis that the
number of chalkbosrd faults could be further reduced If the angles of
vision at esch point on the board were made as near ninety degrees as
possitle., In other words, this study was predicated on the belief that a
econcave shalkboard would substantlally increase the angles of vision and
thus alleviate the effects of small engles and largs distances. It is
believed that a curved chalkboard will yleld larger angles of vision to
those pupils seated at groater distances from a point on the beard and
yield small angles of vision to those seated at ghert distances from the

same point.
II. SELECTION OF A CURVE

General: There are imnumersble curves, or portions of curves,
which would provide the basie for a concave chalkboard. However, addi~
tional conditions oreated Ly the practicsl necessity of complying to basie

room design reduce the field of selection considerably. 8ince a coheave
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wall will reduce the squere footage of avallable floor space in a normal,

plane walled room, the curve which is elected mst keep this loss to a

minimmm. In addition, a sizeable portion of the board mi;sﬁi::.i remain ﬁé.t 8o

that devices such es rulers and cut-outs may be used as effectively as on
conventional chalkbosrds. This flatness should be at the center of‘ tha
ohalkboard. b
Thus, the selected em mgt form & aonaa.vi'éy whi#hia cnmp&raw
tively deep and virtuslly flat at the center portion. The ourve whieh
appeared best to suit ‘the ahma' gonditions was the ellipses The coni cal

2
equation of this curve ia ~§:.— + “‘3;’7 = | .. Figurs 1, paga 12 sh:ws ‘the

6liipse in ita genersl form. T‘ha length ®a® 48 mi‘ama! 1o as the amm
mejor axis.s The length "b" *la the semi~minor axis. As "b" becowes
shorter and "a" remains constenty the sllipse flattens out-~bocoming :Mmg
end narrows By controlling the size of "a" and "b%® the general allips‘e- '
can be shaped into a specific ellipse, the upper or iawarhalf of which
satisfles the general conditioms for e curved chalkboard.

Selection of a Specific
to be used in the investigation was somewhat arbitrary, There seems %o
be no precedent to follow in the determination of the ellipﬁiaalm forms

furve., The selection of s spesific ellipse

The selestion, therefore, wa§ made as a result of sonsideration of the
known faotors: (1) A minimum of iast space must result and (2) 4 large
portion of the eurve must be virtually flat. It was believed that the
goncavity should be deep enough to produce noticeable curveture over two—
thirds the entirs length, while producing a flat surface over the center

third.
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& survey of the State Dopariments of Edueation was conducted to
deternine the recommendations mede by the States concerming chalkbosrds.®
This revealed that those states which have written recommendations epecify
& minimum of 20 linear feot of ehalkboard per classroom. This length was
therofore selected as the velue of "2a" in the specifie ellipse so as to
provide comparison with conventional bosrds of normal length,

The semi-pinor axis was chosen as 2.5 feet hecause this provided
eonsiderable depth and ylelded approximately six foet of nesrly flat
surface.

The equation of the selested curve is, therefore:
x? X2
gort * o =

or,; upon simplification,
X4+ /6yt = /o0
The seleotion of this ellipee results in a not loss of 10.7 square
feet of floor aspsce in a classroom with a 20-foot frontage. This less 1s
ecomputed by subtracting one-helf the area of the ellipse from the ares formed
by = rectangle 20 feet long and 2.5 feet deep (50-39 . 27 2 10.7 square
fect),

IIT. CONSTRUCTION OF THE FROTOTYFR

Generals In order to compare the effectiveness of the proposed
chalkboard with the conventionsal plene chalkbesrd, a full sesle model was
eonstructed. The bosrd consicted of & large and elabtorate frame to which
nmasonite wos mmma to provide a writing surfece, Only one~half of the
acmplete chalkboard was constructed: that 1, cne-quarter of the entire

loamplete regults of this survey ere contained in Appondix A,
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ellipse. The framework was constructed so ss to allow the entire struce
ture to be up-ended snd reversed, Thus, this halfushalkboard could form
either side of en entire elliptical board and therefore suffice for sll
compsrative teats.

The baek support of the structure was 10 feet

longs however, the sotusl chalkboard surface lenglh awmcunted to 10.69 feet,
Each tmge of the board was sufficlently large to keep the four-foot struce
ture upright--no other weans of support was built into the boards Thus,
the support could be varied in accordance with the height of the convene
tional boards with which covparison was made. The board was constructed
of two sections which vere desipgned to bs Jolined in the classroom. This
made the board easy to transpord to and from the test sites., The photow
graphs in Appondixz I show the chslkboard in itas completed state. In
eddition, Appendix B contains gpecifications for the prototype board.

Compardsar heoretigal and Actunl. Table I, page 7%, shows the
g1ight differonce in measurcments betwesn the theoretical cwrve and that
which was actually constructed. This difference is attributed to |
unskilled workmanship. The X values in Table I mpmaani distances

measured along the xwaxis, snd the y values indicate the distances of the
curves fyrom the xeaxis, The symbol ¥yt refers to theoretiosl positions and
the symbol Ya refers to the ¢onstructed curve.

Surface. The ehalkboard surface consisted of masonite serewed
firmly to the frawework. The screw holes were filled with plastic wood
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and sandeds This completed surface was then glven three cozts of a
speclal chalkbosrd paint menufactured by the Endur Paint Company of
Salem, Massachusetts. This paint contained an abrasive which, together
with the thick mixture, huil#iup a rough surface of light green. After |
application of the Pinal coat, the surface was lightly sanded with fine
paper. The finished product may be seen in any of the photegraphs in
Appendix L.

The entire process produced a surface which may be termed adequate,
but by no means perfect. Some of the screw heads remalned visible
despite attempta to inset and cover them, and the Juneturs of the two
soctions was very noticesble when the board was completely essembled.
Furthermore, the applicaiion and sanding of the paint wes not held uni-
form znd several "splotches" were visible on the chalkboard. Desplte
these defects, howsver, a test of the entire surface revealed s constant

reflectance of approximately twenty-two per cent.



CHAPTER IIX
WILLIAMSERG TEST PREPARATIONS
I. THE SITE

The first serles of teste was conducted at James Hlair High School
in Williamsburg, Virginia. This 1s s now scheool which has only recently
been e¢ompleted. In fmet, no classes have been held in the sohool and the
chalkboards were umused. The olassrooms ineorporated modern concepts of
pastel color schemes and fluorescent lighting. The room chosen zs the
test site containe two rows of double fluorescent lights and is finished
in 14ght cream and brovn,2 Plpure 2; page 13 shows the overwall dimenw
slons end arvangement of the rooms 7This room was selected boecanse it
contained a ohalkboard on the side wall which would permit latersl obser
vations at a greater distance than would the fromt boerd. The chalkboord
was of the hardwood fiber type—-gimilar to the basic materisl contatned in
the curved bosrd and the hue was practicslly the same in oach.

The furniture in this voom was removed with the exgeption of tuwo
tables. TFour haprdwood blooks wore placed on these tables and the surved
bosrd was assombled and placed on top of the blocks., This raised the base
of the portable board to s height (30 inches) egqual to that of the permu=

nent board.

o 2‘?‘@ golor echeme is shown in color photographs contained in
‘Appendix BB oy
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II. BSUBIECTS

Adult subjests wore chosen for the preliminary tests, because they
posseased tochnieal background amé experience., In addition, these sube
Jects vere acoustomed to claseroom vigion. Fourteen w&jéaﬁa wers a}mém
for the tests including three mochanical englneers, ono seromsuticsl
engineer, one lawyer, one criminologist, s murse, an architect, & mathe-
maticisn, =sn’ advertiser, two teachers, and two housewives. Most of the
subjects were approximately 24 years of age and all vero in excellent
bealth, A complete 1ist of personel data mey be found in Teble II, page 77.

Baoch subleot was given an eys exanination by en optometrist before
the tests commenced. A&l1) but one had 20x20 vislon, or vision ¢orrected
to 20%20 by glasases.

ITY. PREPARATION OF TEST BQUIPMENT

Form on Bonrds. Both the flet and curved chalkboards were "chalked
in" before any writing wes placed on efither bosrd. This in 8 process
reconmended by chalkboard manufacturers in order to fnsure proper “breske
ing in". It required the placement of small amounts of chalkdust in the
poves of the bosrd to permit ensy erasurei 1t was accomplished by rubbing
the gide of a ehalk crayon over the entire surfoce m&d removing the txcess

dust with s clean eraser. The process was then repeated.

Groups of Symbola. Groupe of nonsense syllables were printed
across the oenter horizontal line of each board. These were comprised of
printed letters and/or numbers. A1l these figures were seven-sixteenths
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ineh tall, throe-eiphths inoh wide, two~eighths inch spart, and written
in white ohalk, Bach group centained four figures axzé the groups were
separated by o space of one and cne-eighth inches. A total of thirty-four
groups were placed on the flat board and thirty-five on the ourved boards®
A random selection of letters and numbers for use in the nonsense groups
was obtained by mesns of a desk of playing saerds. Each card of a deck
vhich had been abuffled twenty times vas turned up singly. In accordance
with the sssigrments shown in Table III, page M, the letter corresponding
to the overturned oard was written on g chart, The mmbers were selected
in & sinilar mamner. The face cards and tens were removed from the deck
and the precedure outlined above was repeated.’ Groups of four figures
were formed from the rowe and columms of the tuo charts. The letters were
utilized more than the numbers,

Both the curved and the flat chalkbosrds wers covered with similer
groups of figures. In other words; the first group on the near end of the
flat board oonteined letters and numbers identical o those contained in
the corresponding group on the eurved board. The sequence of letters and
wambors within the aérmamdmg groups vas changed in order to make
memordization and recall diffienlt,

Parallel Sets. 8ix gets of vertieal, parallel lines were sleo
placed at sorresponding loontions on sach type of board. These lines were
twelve irohes lomg and thres-aighthe inch apart, ?&*bmaiae%a were drawn o

e 3he board srrangement is shown in Appendix C.
“The charts of rendom mumbers and letters are contained in Appendix D
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the upper half of each board, and three more sets wers constructed on the
lover halves. The number of lines contained in each set wus varieﬁ,

At the top and bottom of each board, & line of circles ca&%&iﬁiﬁg
broken ares wes constructed. The alreles were of alternate sizes tiw |
digmeter of the larger sircle was three inches while that of the sm&?ﬁlar
was one and one-half inches. Each cirele contained ome bresk in ite arc.
In the larger olrcle this bresk was one-fourth inch; in the smaller cirele
it was one-pighth inch.

Positions were marked on the floor of the test

room so that the curved board could be moved quickly to specifio loch
tiong. These board positions were asslected to pernit conpsrative tests
from various viewing points within the rooms The distances from s viewing
position to the near point of each board and the angles of vision formed
et these points wem.ﬁaaigm& to be eguivalent. Appendix E contains the
exact positions of the board and the viewing pointa,

Subject Viewing Polnta. The viewing points wers marked on the
floor in grease pencils These points were gix in number and were arbi~
trarily selected at the side and end of the roome. Appendixz ¥ ghows the
exoet locations of these six viewing peints.

} le Viewing Points, A total of thirty-one ph@tagx‘apma
viewing ;minta were marked througheut the mnm} These were ,mlmtm s0

as to provide photographs of the flat and curved board fyrom various angles

and distances throughout the room.

5&7@@5&3@ F shows exaot locution of each photographic viewing point.



CGHAPTER IV
WILLIAMSBURG TEST PROCEDURE

Before actusl tests for record were begum, trial rune of the experi-
ment were conducted utiliszing seven different subjects. These trials
enakiled the procedure to be refined to the degree desoribed belows The
seven subjects in the trials had no contsct with those who participated
in the tests for reterd.

Orientation of Subjects, The tests for record were donducted

"~ during the evening hours of the 17th and 18th of August, 1955. Each night
the subjects were Pirst assembled in e teachers? lounge sdjacent to the
tegting room. A8 a different group of geven subjects was used each night;
two separate orlentations were held. In each, the subjects received
easentially the sane information. They were first regquested to 111 out
small personal data ecards. While completing these forms, they were told
that they were to be subjests in a test which would sompare two types of
shalkboard. They were generally informed as to the type of material that
had been placed on each ohalkhosrd snd briefed as to the sequence of
questions that were to be asked while they viewed the bhoards Finslly; they
wers told that they would be asked to deseribe what they could see on &
given boerd at the moment a guestion wes askeds It wns stressed that a
statenent of readability, not a am&igé guess, would be sought. They were
requegted to refrain from discussing the tezt or the chulkboerds until the
evening test periocd wss completed.
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Viswing Procedura., One subject at a time entered the testing room
with his head turned away from the boards to be tested. A& emall stool
seventeen inehes high wes loeated direetly over ome of the viewing points,
and the subject was directed to this. Ths subject was then asked to turn
toward the chalkboards and snswer a serles of guestions sbout what ecowld
be seen. A gquestion concerning the flat board was immediately followed by
an identical question concerning the curved board. To answer these suge
cegsive qﬁeaméua, the subjeots pivoted on the stool snd facsd the board
in question. The dats thus obtsined were vecorded by two test sssistants.

Attention was first directed to the center line of grouped letters
and nuabers on the flat bosrds The subject was asked to read the groups
of rendom letters and pumbers, starting with the nearest, until difficulty
was experienced in distinguishing the meparate figures. At this point he
wans asked 10 read the letters g¢ontained in eech group. The first group
in vhich only two of the four figures could be read correctly was resorded
as the end polnt of chalkboard visibility. Imnediately thereafter, the
gubject was asked vhether any othor portion of the cenber line could be
read, He was then requested to stert reading the groupe at approximately
the point he bslieved he could again bLegin to resd. The first group in
which three of the four figures vere correctly read wss recorded as the
initial point of chalkboard revisibllity, This entire process was repesw
ted over the length of each board.

The subject was them requested to foous upon the upper row of
oireles on the flat board. He wae asked to give the "o'elook® at which
the break in each eircle wse located. That is; the subject gave the
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position of the split are which each of the eireles conteined by replying
for exsmple, "five o'clockM. If the hreak couwld not readily .ba seen, the
subject was asked %@ so state. This process was repeated for the upper
line on the curved board and again for the lower lines on both boards.

The results were rocorded.

Fimzly, the subject was direoted to exanine the first two sets of
vortical parallel linee on the £1at bosrd and count the number of lines
in cach, If the subjfect gave the correct anaver it was so recorded; hows
gver, if the incorrect answer was given twice the set in gquestion wes
rocorded as "distinguishable", In the event that no answer wae given
(L. 8¢y that the subjeot could merely see & single, solid line) the set
was recorded as 'indistinguishable™. This procedure was then repeated for
the first two sets on the curved board. All sets on esch board were cop-
gldered in like marmer and the results recorded. At this point, the
subjeat returned to the loungse, where magasines were provided, and anothep
subjeat was brought into the test room. This procedure was continued
until all of the seven subjects had viewed the boards from one position.
Bafore the eycle of subjeots was repested at another viewing point, the
number of parsllel lines in each of the sets wne altered. The rest of the
meterial on the boards wes left wnchanged. All but two of the viewing
pointa were located far to the side of the ten-foot fixed bLoard. Polnts
five and six were located at the end of the room and faeed the front
boerds., For these positions, therefore, the right half of the front
board was covered with material identicsl to that on the side board. The
eurved board wag moved In front of the left half of the front bosrd.
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At the eonclusion of each evening's test, the subjects were handed
a five by elght card and requested to "write vowments on anything which
you have seen or undergone during the evenings anything or everything |
which comes to your mind". These statements wa;ﬂa then colleeted and 21l
test setivities terminated for the eovening.

The entire procedure which has been deseribed above was xe{preated

on the second evening.

Photographic Coverage. On the evening following the final test,
several color photographs were taken in order to provide visual evidence
of the comparative hues of the boards used., These plotures were taken
with & 35 mem. camera and flash bulbs. Hlack-snd-white photographs were
taken immediately thereafter with a 35 mem. Bolsey B2 from the pointe
indicated in Appendix P. These photographs were taken of firet the flat
bogard and second the curved bosrd. For the second series of shots, the
“eurved board was moved in front of the flnt board and all piotures were
rotaken, The camera wae placed atop & triped at a height of forty-seven
inches, which was considered t6 be an average eye level of soated atudents.
A ptandard photographic light meter wae used to measurs the foot-candles
of light at eath viewving peint. The readings were recorded. The sperture
and speod of the camera were mot altered throughout the entire sequence of
photographs. Only the foeus was chenged as the camera was moved from one
position to another. Pictures of each type of chalkbosrd were taken from
each viewing point, and at points directly in front and within ten feet of

the boards, two or more shots were taken se ag to cover the entire board.
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The colored picturss vere developed by the Kodak Leboratories, but
the blask-and-white pietures were developsd ernd printed under special and
rigid conditions. These latter negatives were processed with fresh
chemicals and each remained in the developer the seme length of time.
They were printed on paper of identienl grade and recelved identiesl

expoaures wnder the enlarger.



CHAPTER V
DATA RELATIRG TO THE WILLIAMGHURG TESTS

General, The chalkborrds were examined from a todal of six sep-
erate viewing points. Points one, two, and three were used during the
first evening of test, while points one, four, five, snd six were used
during the sesond mmng.l Since point number one wae used for both
evenings, the relative performence of the two groups of subjects can be
sompared., m soalysis of the dat.a uam&ined in Appmdix G mveais tha’!;f “
the rirat group could mad &ppmx&mamw Pifty-aix per e«m of tha lamam
end numbers on tha flat haam:!, while the ﬁaam& group read forty«fmn‘
per cent of the same boarde Inasmuch as the amam& ‘group percentage inw
cluded & zerc recorded by aub:;wt 5b, the performance of the second group,
88 & whaia, is considered approximately equal to that of the first group.
Any exact group comparison is hindered by the following observations.

It was reslized thet chelkboard visibility is Influenced by seversl
varigbles. In this sxperiment an attempt wes made to keep all but two of
these varishles conatant. The distance of the viewlng point from the near
eorper of the chalkboard and the angle of vision comprised these two ex=
ceptions. The success of the attempt to stebllize the remeining i‘m’éars
is difficult to determine. The eontrast between the white chalk and the
writing surfaces was, of course, virtuslly constant on all boards. The
adhesiveness of the chalk t¢ the boards was not epecifically neasured;

lEmat locations of the six viewlng points are shown in Appendix F.
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however, no difference wns apparent. The intensity with which the ohalk
was applied to each board was relatively comstant, but all the chalk was
not applied by the same Individusl snd s slight variation in intensity
may heve resulteds Although the type of light, fluorescent, was constant,
the degree of light and angle of incident light varied as the location of
the curved board was changed. That 1s, the 1light upon the flat bosrd re-
mained constant while the degres and angle of 1ight on the eurved boerd
varied slightly, depending upon the relative position of each spot on its
surface to the light source. The style of writing was kept rigidly
vonstant.

The vision of the subject 1s the final visibility faotor and merits
particular consideration. The sye test adninistered to the subjects by an
optometrist revealed that all but one had 20x20 vision, or vision gorrected
to 20%20 by glasses. This clessification 1s, hovever, a relative one; for
there are meny variations within this beslce category. The optometrist was
sarefl to paimﬁ out that 20x20 vision is a very broad category within
vhich large veriations of vision are possible. Thus, the difference in
amount of board visible to subjeots at g partieular viewing peint ls due
largely to variation in the vision of the subjects,

I. CENTER LINE TES?

Generals The reeulls of the observations of the center line of
grouped letters and numbers ere contained im the graphs snd charts in
Appendixes G, H, end I,
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Viewing Point Bumber One. An examination of the chart in Appendix
G shows that from point number ome roughly twice as much of the center
line wng readsble on the curved boerd as on the plane board. Table IV,
page 80, givaes the percentage of the senter lime that was classified ms
"readable" end/or "distinguishable™ by each of the fourteen subjects.
Each subject who read less than fifty per cent of the flat board more than
doubled his percentage in reading the curved toard. Whon examined im this
1ight, the data indicates that the effectiveness of the curved board was
sonsiderably greater than twlee that of the flat board,

¥ewing Point Number Iue. This point was used during the first
evening of tests and by only seven subjects. The results of these reade

inge are found in the graph in Appendix H. It i apparent from this

graph that the curved board had s slight advantage when the center line
was viewed from point number two. However, the advantage wes not &s
nmarked a8 that noted at the first viewing point. A comparison of persent
ages is made in Table V, page €. Here, it can be seen that the amount of
readable matter wes approximately the ssme on each type of board (an
averags of €6.7 per eent on the curved, compared to 58,3 per cent on the
flat beard). The curved board does show de¢ided ndventage whem the smount
of distinguishable lettering is considered in conjunction with that which
could be read.

Viewing Polnt Fumber Thrge. Once ngein, subjects in the first
group were the only omes to conmpare the boards from point number three.
This cowparison may be seen in the chart in Appondix He The curved bosrd
wan considerably more readable from thia point then was the flst board,
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A glanee at the chart roveals that three of the seven subjects were able
to read the entire curved hoard while none of the subjects could read
mueh more than half of the flat bosrd. Table VI, page &, containa the
percentages of the center line which were visible to each subject. The
subjects could reed gppmmtaiy twice as much of the center line of the
ourved board as the center line of the flat board,

Vieswing Point Humber Pour. This point, as may be. seen in Appendix
H, was located at an extreme distsnce and aigle from the near cormer of
each board. The angle of vision was sixteen degrees at the nesr end of
the boards and fifteen foet from the viewing point, At this extreme posie
tion, most of the subjeais were sble to read only small portioms of the
center line. Mive of the subjeocts ovuld resd none of the flat board,
vhile the two remeining subjects could read only & ewall percentage of the
writing. Although Tebls VII, page 83 shows that the percentages of dls-
cernible writing wes greater for the curved board, both boards were
oxtraemely 4ifficult to read,

Viewing Point Mumber Five.” This point was locsted st the rear of
the ¢lasgroom and used only by the second group of subjects. It was ‘
twontye-seven feet from the fromt wall of the room. From the data oblalined
at this point, the curved board mmde ths senter line more readable than

szgetMr with point number six, twin viewing points were formed.
The view of the ocurved boerd required from polnt five was nctually
taken at point six and vice verss, as may be seen in Figure 3, page
This moneuver speeded the test procedure, becanss it eliminated mamy of
the troutlesome and time-consuming movements of the curved board. No
adverse sffects were cronted by this msnevver,
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did the flat board. The differencs was not spectacular, but the chart in
Appendix 1 and Table VIIX, page &, Indicate that the difference vas sige
nificant. For example, three subjects could read the entirs flat board
while five subjects eould read the sntire ourved board. In addition, sll
but one subjeot recorded a mmeh greater percentage of readable center line
on the curved board than on the Plat.

boy Six.: This was the fina) viewing point for the

second group of subjects znd llke pumber five, was located at the resr of
the olasgroom: There was no significent difference in the visibility of
either board st this point. An exomination of Appendix I end Table IX,
page 85 indleated that the esurved board bheld a wry slight advantage; but,
due to the limited number of cuservations the difference must be considered

fnsignificant.

The amount of readsble center line recorded for sach

gubject on the flat board wos equalled or bettered on the curved board at
-~every"%awing point ‘%@&'ﬁﬁﬁaﬁ In fact, equal performances were recorded
only for those subjects who suffered from extremely poor vision or those
who boasted excellent visions The former could mot read the boards while
the latter could read each board in its entirety. 7his comeideration of
the improved performance of the individual, es opposed to the average

3‘3‘1&@ negative percentage ineresse shown for subject 3a at viewlng
point three in Table X does not disprove this statement. The table:
includes only the percentage imcrease of that which was recorded as
frondable™. The subject in question could read only thirty~five per cent
en the eurved bLoard, but he ocould "distinguish® the remaining sixtye-five
per cent of the flat board; he could vead sixty per cent of the center lines
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improvemont of the groups, is most pignificant., The sompsrison of an
individuel’s performances is not complicated by differences im vision of
the other subjects: only the particular subject's vision 4s invelved,
and the difference in performance can be attributed to better visibility
of the material, In Table X, page 86, the percentage of readable center
line of the curved bosrd as compared to the plane board is given for eash
subjeet at each position. The aversge percventage increase is 8lso 0Omw
puted. The curved board was most effective when observed frow viewing

points one, three, and four,
I1. DPROKFR CIRCLE TESTS

The tests involving the detection of btreaks in the smsll and large
eircles were mmmimiw and the data hss not been ineluded. In the cone
struction of these circles several errors were made which crused the dsta
to be Invalid. A thin percil line had been drawn as a guide line for the
centers of the circles. The lines had been inadvertently left on the
boards at the completion of the cirele construction. These peneil lines
creanted the i1llusion that breaks oscurred in the ares of the circles at
throe and nine o'olock. Furthermore, the large cireles and their bresks
were of sich sigze that they could be easgily distinguished on both boards
at all the wiewing points; therefore, they served no use in the test. The
smanll oirclea wers of n suitable size, however, they had not been unie
formly constructed. Chalk had been sharpened and applied with the utmout
care, but accurate aii-eles sould not be mnstm;eta& free hand, by means of

8 form device, or by means of s string radius. In eack case the small
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sizs of the circle snd the neceseity for clesr Pigurcs formed by moderately
heavy chalk pressure combined to defeat attempts to achieve accurate fige
ures. In addition to thess observetions, the validity of the date was
further lossened by the tendenoy of the subjeots to give & "considored
guess" as to the location of the bresk they kmew to be present in each
e»:iﬁmlm

IXI. PARALLEL LINE TESTS

Genepal. Appendix J containe a chart which deplots the results of
the parsllel line tests on both boards at the six viewing points.

Em Point Fumber Opg. From this polnt, 211 the sets of parallel
1ines were correctly counted on both boards by four subjects. The remaine
der of the subjects recorded distinot vision improvement when viewing the
ourved board. Table XTI, pege 87, 1ists the number of sections of each
board that could be resd and distinguished the smame amount or mors on the
ourved bosrd than on the flat board, An average of 2475 of the three sec~
tions wers countable on the ‘mzme}, chalkboard, while 1.6 of the three
sections were countable on the flat board. When compared at this viewing
point the curved board was more sdvantageous than the plane chalkhonrd.

Yiewing Polnt Xumber Twos Only one subject of the seven who
examined the boards from this point registered m variation in the counde
sbility of the paxrallel sets on the two boards, ﬁlthau;gb this one
difference was in favor of the curved board it must be eonsidered
insignificants Poth boards are ecnaidered equally advantagesus ot this
viewing point. |
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Yiewinz Point Nuzber Ihreg. A great and significant difference may
readily be noted in the performance of the beards from point three. Few
of the subjects could count or distinguish any of the sets on the flat
board, but every subject cmz‘.!_ﬁv gount &ll the sets of the curved board.:
Teble XII, page 88, lists the sections of the boards which could be
eounited or distinguished. On the flat board &n average of fifty-five per
oant of the parallel lines could be sounted or distinguished by the seven
asubjeetss As previously notsd, the curved board was one mmdred per @u‘h
countable. At this point, therefore, the curved board proved much more
advantagecus.

Viewing Polnt Number Foupe Once again the curved board wes proven
more advantageous. A1)l the gubjects experienced considersble difficulty
in somnting or distinguishing the parailel lines on the plane chalkboard.
However, only one subject (vision 20x60) falled to count every set corw
raectly on the ourved board. Sush improvement of wvisibility is sghowm in
Table XIII, page 89, and leaves little dounbt concerning the mpamm,hy
of the curved board at this viewing point.

Viewing Point Fumbey Five. Three subjects et this pogition could
eount all lines on both hmfia. The repeining four subjects ha&'ﬁimm
oulty on the flat beoard, but gould count all lines on the curved boards,
This 1s not a specteculsy diffevence; but, as may be seen in Table XIV,
page 90y the average increase of readable sets was votable and is indica=
tive of the slight advantage of the ourved boerd at this point.



Vieving Polnt Number Six. Theres wes no difference vhataoever in
the visibility of the parallel lines on either board fm thia pnint.
A11 seven subjects could emmt all the lines on both boards.

Copelnsion. The mumbor of sets of parallel ummmm cach sube
Ject racorded as ao;untnble m the flat board was aqua}_}:éd' or hnttsrédl ox: ‘
the curved baarﬁ 8t every pam‘b tested. Of the total farty«-mm vim
which vere made of ths curved bmﬂ only three x*epm'ted difficulty in
coumting all the linea., In Table IV, page 91; the inoreasse in the caxmb»
able portions of the curved board as opposed to the plane boerd s |
recorded for easch subject at esch position. The aversge increase is also
computed, The curved board m‘&l&ghﬂy nore advantageous than the niaaa
board when viewed from points one and five; overvhelming 1@:@%% "ms

recorded at positions three and four.
IV. COMPARISON OF VIEWING POINTS

From the results of the center line and parallel line tests, 11;1,3
olear that the curved board was equal to or better than the flat board at
all viewiag» points tested. Furthermore, the superiority of the cwve&
board was most noticeable at poinis one, three, and four. At each a:i‘
these positions the imcrsase in gver-sll ﬁa;lbility vas very wgp.,, Dotte
pite the marked improvement in the curved hoard at point number four, an
exemination of Appendix H reveals that this point was virtuslly out #fﬂﬁ
range for those with normal vision. Polnt number three ig the point at
vhich the ourved board was most effective when all factors are cmaidaféﬁ«
The first peint was also extremely favorable to the curved board. At
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viewing points two and five the advsntsge remsined to the ewrved board,
bat at point mumber aix both boards were squally visible,

V. MIDDLE AREA OF CURVED BOARD

The cherts in Appendixes G, H, and I show that the middle ares of
the curved bosrd was the most difficult portion to reads That is, the
portion of the cenber line betweon board section numbers fourtsen and
twenty-oight was often Aiff{cult to resd or dietinguiches Thig "blind
spot? may have been caused in pert by the imperfect interasction of the
two halves of the homemsde board and otlwr imperfections previocusly noted
in Chapter II, Section IIT. Nevertheless, the chiof cause of this "blind
apot” is not ettributable to board construction. The mow ;ambam cause
was a combination of distance and angle whieh was sufficient to make the
writing difficult to read. The ourve tested did not provide a universsl
eure for the effects of swall angle and large distance that has plagued
vigion of the flat board. Eaoh portion of the curved bosrd 1s not uni-
formly visible from every point within the olaseroom. This particular
curve represents a marked improvement in board visibility but the presence
of thic "blind apot™ is proof of its limitations,

VI. COMMENTS OF SUBJECTS

Ggneral. In Appendix K the written gomments of the subjects ara
guoted. The participants in the Willlsmeturg experiment were, ns noted
before, college graduatos holding professionzl and technieal degreen.

Theiyr comments ere, therefore, explicit and relevant.
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w gim;ggw, The previons disoussion of the cireles is further
sorroborated by the finial comments made by the subjects. The following
exverpts from the individusl comments supply further proof to this state-
rent. Subject 3b stated; "The chalk smenr made it hsrd ﬁm toll the
'otelock’ of the openings in the ecircles. Also, it seemed as if some of
the openings were larger tham others.” And subjoeot 6b said, "A lot of the
diffienlty for me in seeing spaees on the eircles had to do with the
smudges on the board and the variation in thiskness of the chalk 1ine.®
Thun, the data ohtained on the oircles was disdarded,

Genter ng, In their comments, the subfects frequently refsrred
to their inability %o read the center portion of the curved bosrd. Also,
one subject complained that "the amall rov of letlers wes too swall to
distinguish to be a good teept.” The letters were small, fifteen«foot
Znellen eye chart letters, end were so seleated that comparstive cut-off
points for visidility could be obtained for sach type of Lhonrd in s enmsll
tost roome Another comment noted the prosence of nom-umiform lotbers.
But perhaps the most important comments were mede concerning a tendency to
rocsll some of the groups of pumbers and letters., One subject sald; ™Y
remembered some answers given from the Pirst chairs (viewing points).®
Apother wrote, "Thore was a tendency slse to remember gome of the

RUMB D S owm T

mggl;g; Iines. No comments ware made concerning the tests which
utilived parallel lines.
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Complainta, Two subjects commented that the last hours of the
exporiment, vere very tiring to eyes that had been worked all day and had

already been used at one or two viewing points earlier in the evening.

Constructive Comments, The following are the suggestions made for
effecting o more comprehensive test of the ourved chalkbosrd, In some
cases thoge suggestions were speeifically atated, btut the majority repree
pent thoughts which have been gleaned from Implications and questions
contained in the written comments.

1, Determine the difference, if any, between the visibility of
seript lettering and printed lettering on the curved board,

2« Determine the degres of difficulty involvaed in writing upon &
surved board.

3. TDetermine the effect of distortion of writing due to the curves
ture and ssoertain its readability.

Lo TRepeat the experiment uviilising school children ms subjetts.

5 Use classroom chairg and desks for viewing pointe in further
tonts,

6. Toeat the curved chalkbosrd under dayligm eonditions,

7« Use a flash, recognition test of lettere and numbers to deter-
mine instantencous resdabllity.

8. The chalkboard should be washed after ¢ach erasure.

A1l of thesge suggestions merit dicoussion and some contaln the seeds for
further investigation. Rumbers four, aix, end seven sre considered most
relevant to this partieular ewperiment. The sugpestion sontained in
nurber one is minor and has 1ittle effect upon the Watm visidlity
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of the two types of boards. The sedond suggestion does not werrant mﬁmr
investigation beesuse the expsrimenters discovered, while placing teat
material upon ths boerds, that there was no difference in writing wpom .
efther type of ohalkboards It was noted, however, that the curvaturs
impeded the use of a rigid straight edge to draw lines, The usc of &
flexible straight odge (auch as that constructed of plastie) eliminated
thig difficulty. The third suggestion, like number one, is minor and has
1ittle offect upon a8 comparative amﬂy of the vieibility of the two boards;
furthermore, ths tests utilizing parallel lines were considered determiners
of the major distortion: nsmely, spparent conpression esused by & small
angle of vision: The fifth mgggaaﬁon is irrelevant booause the stool
used in the tests wus net, at a helght comparable to normel high school
classroon chairs. Finally, smudges caused by erasure camnnot be washed; as
is suggested in number eight, becsuse this would creste an even groster
eontrast with the rest of the chalkboard, and water is not resormended for
a wood fiber type boards, The peint is well %taken, however, that greater
gare should have been meintsined so as to eliminate variation in beard

gontrast due to eragure,
VI. RESULTS OF PHOTOORAPHICU COVERAGE

Color Photompaphg. Five color transparencies of high resolutiom
vere obtained. From these, two plotures were selected to be made into
Eodachrome prints. Thease are oontained in Appendix EE, They serve as
evidence of the contyast in e between the two boards, and show the test
equirment as sesn by s subject.
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Hack-gnd-White Prints. Three rolls of black-and-white plotures

were taken of the flat and curved boards from the points Indicated in.
Appendix ¥. TUpon development :i}f thoge Pilms it was discovered that mﬁ
of the rolls had heen defectives A 1light atreak appeared down the ,cm@r
line of the entire film. Inesmuch as the center of each pioture had been
fosused upon the center line of the board, the plotures thus obtained
were nseloss os evidence of comparstive visibility. In addition, the
pleturs taking procedure had not boen effectively conceived. In order to
avoid excessive movement of the ourved board, photogrephs had firgt been
taken of the flat board from all points, mar vhich the sequence of
photographs was repeated for the surved Loard. Thie procedure did not
take into sccount the possible differences in separate rolls of f£1lm of
the ssme type and make, Thus, most of the plotures of the owrved board were
lost due to the faulty film, Photographs of both the flat and curved board
from each vieving point should have been taken on the same roll of film.
Appendix L contains soveral photographs of the two types of boards which
were taken from viewing points wvhich received adequute photographio coverw
sges The resclution in these photographs is not suffioient to allow come
porative readings of the center line of small Pigures, ut the lerge
lettors marking the center line groups may be used for comparison,

YII. OENERAL CONCLUSIONS OF WILLIAMSBURG TEST

As @ result of the test procedure and data that have been presented,
discussed, and annlysed in this and the preceding chapter, the following
major aanalunwﬁs have been drawn concerning the tests ¢onducted at James
Bleir High School,



1. The eurved board uaa proven as visible or more visible tmm ot
the flat board at every viewing polnt tested. ok
2. In comparison with the flat board, the mﬁ ahalkboard vas

moet effective at positions mm; three, and four.

3. The use of broken eﬁmles a8 a testing deviece wae in&daqmte.

4y Oroater care should hava been exerolsed in the placement of
test materiel upon the chalkboards. o |

5« The general procedure employed in teating'ﬁhnikhm& visliw
bility was adeguate,

6. Groups of letters and numbers, and sets of parallel lines were
effective measures of board visibility,.

7. Reading aloud of the center line groups tended to ensble sub-
Jects to recsll certain groups.

8. The vlsion of the first group of subjects, 85 & whole, was
approximately equal to that of the second, but the uss of two groups
ereated an undesirable variable and made exact comparisons of vieving
point performances impossible,

9. large differcnces in individual reading performances at any
single viewing point were caused by variation in the degree of 20x20
vision.

10, Feotors affeeting chalkboard visibility, with thg exception of
angle and distance, wers held fairly oconatant,

11. The "blind spot” in the center of the curved board was caused
largely by & combination of large distances and small angles of vision,

12, An insufficient number of viewing points were tested to deter-
mine the effectiveness of the curved board throughout the olassrcom.
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13, The procedurs employed in obtaining the series of bimkwau&—? "

white photographs was poorly conceived, ;

14+ Further tests were needed to correct the errors in 'promdm
committed thus far, to slarify and substantiate the‘maulw that appeamd
from these initial tests, and 'w tompore the flat and owrved bosrds under
more varied yst rigorous zxouﬁitiom.\ |



CHAPTER VI
CRADOCK TEST PREPARATIONS
I. THE SITE

Copstrustion. Oradock High School in Portemcuth, Virginia, wus
seleoted for the second serles of chalkbosrd tests, This was a new school,
completed in the late mmmmer of 1954. The clasorooms had received ong
year's use before this test; howevar, being of cindertrick construction,
they were in excellent condition. A dusl room designed for use in health
eduoation olasses was chosen es the spacific test site. This wae & long,
rectangular olaasroom which, when separated by a sliding psrtition, formed
two ceparate clamsrooms of standard size (twenty-two by twenty-eight feet).
One of these rooms was equipped with a side chalkboard which was so placed
that the tests oould be easily conducted. Removel of the sliding partition
alloved laternl viewing pointe to be selectad as desired: Figure 4, psge
shova the general plen of this test room. The desks and the chalrs were
removed from the yvoom to allow movement of the curved board. A large
table wag moved into the yoom to suppert the curved board at & helght
equal to that of the permanent bosrde

lighting. The room wap equipped with fluorescent lights whieh dif-
fused the light rather ’ovenly» A 1ight peter recorded relstively constant
readings of fifteen to twenty foot-omndles at various points about ¢he room

under artifioial light.> This 1ight was furnished by two fluorcscent fixe
tures which esoh contained two bulbs, In additfon, natural light was

1mhe 18ght motor was aimed st the same ehalkboard at all positions,
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provided from s row of eix windows which were evenly spated on tho wall -
opposite the test ehalkboard. Bach wvindow contained five panes four of
which were covered with a window shade to ahut out the glare of the sune
Dark green drapes were also provided, E

Color Schews and Reflactances., The half of the test room which
has boon designated as "A" in Figure 4 on page 4iwas finished in & very
pastel green which gave a reflootance reading of approximetely twentyecne
per eent. The floor wes made of n dark green, wottled tile (reflactence
tuelve per cent)s A vhite ceiling of eighty per cent reflectancy covered
the entire test rooms. The upper two-thirds of the walle at the "5" end of
the room were finished in a pastel yellow (reflectance forty per cent) and
the lover awmxrﬁ was finighed In the pastel green previcusly deseribed.
The tile floor waz a light grey which recorded s reflectance of seventeen
per cant, Thus the room was decorated in general agcordsnce with moderm
color schemes and resommsnded mﬂeﬁmgea.‘? The reflectances at the "AY
end of the room were slightly less than those a§ the "5" ende-and less
than those recommendad. However, for the specific purposes of this test
the difference wes considered very slight and of no consenuence in the use
of the two conneoting rooms, The important faot is that both rooms are im
keeping with géneml concepte of wodern classroom design.

2pemphlet Fo. 104 of the U, S, Office of Education recommends the
construction of classrooms with reflectances as indicated in Figure 5,
below.

WHITE 85%

R PASTEL  GOJ
‘ [ cHALkBOARD 20 7 |
20-607% \

\

FIGURE & RECOMMENDED CLASSROOM REFLECTANCES
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Chalkboard. The chalkboard vas of the wood-fibre type and mcorded
a reflectance of approximately twenty per cent, It was four feet m heaighﬁ
and the aluminum chalkrail was two and one-half feet above the floore The
ehalkboard vhich had been seleoted for the tost had been used very 11ttle,
becsuse 1t was on the side of the room. This particular ehalkboard had

not rescived wueh more uge ﬁhaﬁ thé Ma& chalkboard,
II. SURIECTS

Ten subjects were selested from the senior class st Cradock, Five
were girls and five wérc boys. EFach of these students had vision, or
vision corrected bty glasses, which had been classified s 20x20 in tests
conducted by & school nurse, They were all of approximately the saue age
{seventeen) and had I. Q, ratings which ranged sbout average, Table XVI,
page 92, contains all personai data which is pertinent to this discméa&sm

IIX. PREPARATION OF TEST EQUIPMENT

Eorm on the Boards. In order to imsure equivelent chalk content on
both types of the cha:tkbaar&a, they were first washed and then “ehalke&
in" with yellow chalk.” This chalk was of fine quality, "dustless® mym
which wes well suited to the neads of the test, Leceouse it etmld ‘tm

sharpened to a hard point for use in plascing fine 1%%:'&::5{ u;mn ma
chalkboards.

?fh term "ehalked " io diseussed in Chapter IT, page 18, P
Z
\
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Groups of Lettsrg. Inaemuch as the use of nonsense iaﬂlabl@é"of‘
lotters and numbors had proved a successful device for dubemiﬁing uh&!w
board readability, the same type of group symbols were agein employed 5 ;_{:V:f
Tais time, howsver, they were placed in single lines st the top andhctm
of cach bosrd as well as in the eentem: It vas feld thaf"v’!;"éz}“ah an arrangem
‘mont would emable the vieibility of all three sress %o be determined ond
the offect of three dimencionsl angles of vieion thus diseovereds 4 total
of thirty nrumbered groups of four figures were placed in each lins, Theme
groupa were obtained and ereoted on the bosrds in the same munner es in.
the tests at Willlamsburg.” The mpacing between the groups, however, was
incressed to two inches #o that the groups might be reedily identified as
separate units from the lateral vieving points. Detafled memsurements
vhich give the exmol form of the chalkboards are plotured in Appendix M,

Parallel lines. Vertical sets of parallel lines vers also placed
on the chalkboards. These had proven suacessful in determining the degree
of distortion caused by the angle of visiom and its distance from the
viewing point. Ten sets were placed on each board: five on the upper
half and five on the lower half, These lines vere twelve inches long and
five-sixteenths inoh npart. The number of lines in sach sat varied be-
tveen five and twolve. Appemdiz M {llustrates the exact locations of
these sets of parallel lines,

No further materisl was placed on oither board.

4See diseussion in Chapter T, Section IIT, page 18.



Board Pogitions., The positions of the curved hoard ut‘!th reapeat
to the viewins points were obtained in the seme mannor as in the tast at'

mlliambnrgo's Exaot board pasitmm are shown in A;apemdix N

Viowing M‘"Qﬁﬁm; Since the classroonm ﬂa&f but tuenty e % _
feot wide, dlstant viewing points were impossible for the §emnant? si&e v
board. The flat board at the ""a“ end of the room woe therefore used fﬂr
all distant examinations. VYaterial identical to that on the side flat

board was placed on thie snd board.

BSubject Viewing Points. These viewing p@iut's} were marked on tha:_' |
floor in greasase pencil. They were twelve in mumber and were aeléc’&a&”ét{
the side of the chalkboard and also well to its front. The selection vas
somevhat erbitrary, but it was largely determined by the repulis of ﬁm
Wlliameburg Test. %eaif&cauy, viewing point number four had been
found to be virtuslly out of range for normal vigion of the boards, smd
from viewing point number six both boards were proven m,}h@e equally visi-
ble. Therefore, Cradock viewing points were chosen within what was |
considered normal rango of vieion for at lemst a portion of each board,
and outside of the area which would appear to allow total vision of each
boerd. The twelve points which were selected are shown 1n Appendix 0.

Photographic Viewing Polnts. A total of thirty-four points were
selscted as photographic viewing points. Only six of these points were

5.?@« disoussion of board positions in Chapter III, Section III,
page 20,



located within a t@n-»i’mt radius of the center of the flat uhalkboard,

because both boards could be easily read vithin most of thﬁ.a arese Tha .
romaining points were selected with regard to the sane quaiiﬁaationa 63 |
the subject viewing peints. The exaol loentionsg of 311 photographic view«

ing points are shown in Appendix 0.



CHAPTER VII
CRADOCK TEST PROCEDIRE

Gsporals The tests wers conduoted during the school days on ths
19th end 20th of September, 1955. Six viewing pain_t_é were used on esch
of the test dayes ono point was used each class poriod. The oversll test
procedure was very similar to that followed in the previous teat.

Orientetion of Subjests. Prior to the start of the testa on the

' L m
firet day; the ten subjects were sssembled and the following iufmﬁqn
first day, the ten subjects were sssembled and the folloving information

was read to them.

You have been selected as subjects for the test of a gection of a
new ohaolkboard. During this test period of two days you will be
asked to come to the testing room oncs every class period for
approximately five minutes. You will be exoused from each class
for ten miputes in accordance with a sthedule which will be cop-
strusted.

During the entire test you will please refrain from émnuaaing any
of the test, or anything copnected with tha test, Plosse keep your
thoughts to yourself wntil after the two~day test period has elapsed.
Do not discuss this with your friends, and most important~-do not .
discuss the teat amongst others in this group.

Every five-minute period vhich you spend in the test room will be
slightly different, but will conform to a genersl pattern, You will
wait outside the door of the test room until the subject preceding
you bas left the room--do not wait within earshot of the dwr. ,

A8 you enter, please walk straight to the typing cheir which wﬂl
be prominently placed within the room., Ksep your eyes focused on
the floor until you have seated yourself and you are asked to look
toward the chalkboarda. T will be standing with s pointer and will
then agk you to tell whether or not you asn clearly distinguish
groups of small pumbers snd letters to which I will point.

Each ¢halkboard will contsin three lines of small-sized numbers and
lettara., The letters and numbers making up these lines will appeer
in groups of four., I will point to one group at s time and ask you
to read them individually, Plesse reply immediatelyj do notw=l re-
poate~do not stare st a singlo letter or group for any length of



5

time., If you should fixate ¢n a letter for auveml _émonaa ym
oyes will gredually adjust snd enable you to meke a “good guesa®.
We are after & quick answer of what you see at first glence, A

In addition to these three lines of letters and numbers thers arﬁ
ten groups of parallel, verticsl lines. I will point to each °
group and ask vhether or not you csn see the lines ag separate and
distinet. In other words, could you count the number of linas, if
necessary? There will be, therefore, three possible answerss. I
cannot distinguish the separate lines'; 'I can distinguish ths:
lines; but I ocannot count them!, or 'I can count them'.

Ao you leave the teat room after each aesaicm, pick up & eamment

card and £111 it out fgmedietely upon your return to class--it will

take atout two minutes. Keep the completed card until your next
These cards contain several

session end hand it to me at that time,
comparative questiona. Please answer as you feel--make them youy

thoughts.,
After the final sesplon, Tuesday, sixth pericd, I will ask you to

anever a fow genersl questions. When all this has heen completed,
I will be glaed to discuss any quaestions vhich you may have concern-

ing the tests or the shalkboords.

OOLLEGE Or WiLLiam g iy

This written orlentation gave ussurance that each subjeot received

identical information, and no information which might later influence test
responses. L

Howing Procadura. The subjects were ushered into’the test rcmg and
geated in the same menner as those who partieipated in the Wﬂlimhurg
4 straight-backed chair, height seventeen inches, was mvﬁ;&éﬁf for

tosto.
In sccordance with the viewing yraaezizm

the subjoct at the viewing polnt.
previously described, the sub}w% vas requested first to examine the groups
The viaihniti of tha*wpﬁar 1ine of the

of amall letters and mubers,
Imediately thereafter, the center

flat board was the first to be recorded.

63ee discussion of viewing procedure in Chapter IV, Seetion I, page
22, ’ A



1ine of the ourved board wes viewed and the results vere rémmg ‘lh&a 3
progedure was then repeated f’ar the top and bottom lines af each ﬁoam ‘

'Pinally, the countabllity of '!zhn sets of parallsl lines was reeardeﬁ |
From time to time, the mmber of lines in the m&llel am was as_f.ema. _,

Comment Cards. Small ammnent cards were lmnéed aaeh subjaat at _
the conclusion of every viewing session. This card eanta:&mé the rollma»

ing questionss (1) How did the two boards compare from this position?
{and give your resson for thinking so); {2) List all "M’&agaa and
disadvantages of each board which you noticed in this paami.on onlye 2
These questions were answered Mtwum viewing sessions while the viMng
point was fresh in the aubjwt“a mind, '

Final Comments. At the completion of the tests at all twelve
viewing points, the subjeots were queationed concerning their over-sll
opinions of the test and the curved hoard. These questions were four in
nunber and were repeated for each subject. The comments were obtaiped in
recorded conversations which were held with one student at a timo Thc
text of this taped conversation was ae followe:

You have now participated in this entirs experiment. What are

your over-sll opinions of the ourved board as opposed to the flat

bonrd? Would you like to see this board used in classrooms?

Would 1t help you? Do you have any comments to make about the

test procedure itssif?

Photopraphic Coveragg. No eolored photographs were taken of this
toat room. Hack-and-white photographs were taken from the viewing
points indicated in Appendix O, These plotures were taken during the
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daylight hours on & non-test day so that the ssme type of light (daylight
and fluoresaent) would be naegfitf'.f‘or the photographe ap was used by t!w
subjects. A Leica camers mmmg Adox number fourteen film, a m
of extremely high rawluﬁm, vas used for thege picmrfeﬁga”f The .aamam:‘_f: "
was placed upon s sturdy tripod so thal the lens was forty-seven inches
from the floors The shutter speed was kept constant at one-fourth of & |
seoond end the aperturs remained f/figéa Only the fmms was changed ﬂm s
one viewing point to snother. Three rolls of thirty-siz axposures esch
vers mm:‘ within the test room. Csre wae oxercised to ins re that com-
parable views of the flat and curved boards wers taken on the same roll
of film. Half a roll of pictures was taken of the flat board, then the
ourved boerd was moved in front of thé perpanent board and the shots
were ‘!‘epef;ma, At points d:lmctly in fromt and within ten feet of the
hoards, two or more shots were ta!mxao as to cover the entire board.



CHAPTER VIIX
RESULTS AND OBSERVATIONS OF CRADOCK TESTS

Goneral. The discussion relative to viaibility factors whieshhaa
been tncluded in Chapter V 1s also epplicable to the Cradock test. Thers
were only two factors which were sliered in this ﬁeaﬁ#ﬂ t&ah (1) 11~ 1 B
lumination was by the combination of fludrescent light and sunlight, axui ‘
{(2) yellow chalk rather then white ehalk was used on thé besrds. - Aa
noted in Chapter V, the vision of subjocts who were clsssified as 20x20
varied greatly and is responsible for the large differences in reading
ability recorded among the subjects at each vieving point. |

I, PARTICULAR VIEWING POINTS

The twelve subject viewing points are plotured in Appendix O,

Viewing Folpnt Humber Ong

Grouped Plgures. A1l ltnes of groupod Pigures vere seen botter
on the curved board them on the flat board vhen viewed from this point.
This sharp difference mey be. 'aéma in the line graphe and in the a&jé@mtf
tables. Table XVII, page 93, reoveals that approximstely forty per cent
of each of the lines on the flat Loard eould be reed whils sighty to
ninety per csnt of the curved board could be read. The upper line of

Ydne graphs depleting results of tests of grouped figures at
Viewing Point Number One sre contained in Appendix Q.
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figures proved the most diffieult to read of those on the curved bosrd;
the center line was read most effectively., Over~all, the curved board .
waa slightly more then Mea ms offective as the paaue ‘board in pmaemw
ing readable figures from t.hi.a vio\dng point, 3

Perallpl Sets. The sets of parallel lines were also tuch more
visible from point number ons. This lorge d&ﬁ’emac ia ahcm in ’r&blé
XVITI, page 94, and in the greph in Appendix P, Well over tulce the
number of areas of parallel sets were countable on the curved board than
_on the flat. Approximetely ningty-six per cent of the surface of the flat
board was countsble and distinguishable while fifty-two per cent of the
flat board was in this same category. E

aration of Ceneral Vigihility. As a result of the figures
cited in the preceding two paragraphs, it appears that the curved board
is approximately twice as visibla a8 the flat board from this pmition."
This conclusion is further substantiated by the comparison of individual
improvement resorded for sll the board meterisl, Table XIX, page 95
shows 8 visibility inecrease of almost half of the entire chelkboard mm
faoe when the curved bosrd was viewed. The center part.im ef the nmd
board was veadable only to those of exceptional vision.

Viewing oipt Bumber Tuo®

Grouped Flgures. This point proved to be beyond the range of tm

| line graphs deploting results of tests of grouped figures at
Vieving Point Fumber Two are contained in Appendix Re



readability for the small figures on both types of hoards. The @*mms
vere more easily distinguished, however, on the curvad then on the m%
boards The line graph in &yp«mix R points up this- mrkad inerease i:a
distinguishability, es does Table XX, page 96« It w_m noted from i;hia
table that approximiba’ly twenty-five per cent of the mtnrlgl on the _ﬂ-g‘k |
toard eould be aiat&ngais!m!‘ as opposed to approximately eighty-five per
gent of that on the curved boards In this case, the lower line on the
curved board proved the most visible.

Paralle] Sets. None of the sets of parallel lines on the flat
board could be counted. On the curved bosrd, however, Table XXI, page 97,
shows that 3.2 of the five seotions of parallel lins sets were courtable.
In fact, nimty«aix por cent of the curved board could be counted or -
distinguished as compared to twenty-four per asnt of the flat board.
Inasmuch as the flat board could not be counted it %o asﬁmm«: to npprmci.w
mate the degree of improvement provided by the ocurved boards A comparison
of both the distinguishable m countable erces indicates thuat the curved
board wvas approximately four times more advantageous in this position. B

ation of Cenersl Visiblility. The curved board wes approxi-

mately three or four times wore advantagecus, This statement, of course,

is based upon only the meager data which could be nbtginad at this view-
ing point. The point vas out of the readablility range of t.ixe small
letters used in the test. Once again, the center ares of the ourved
board was the most Aifficult area to see clearly.



Grouped Figures. Nearly half of the subjects could read all.
three lines of grouped letters on the curved board, but no one conld
read even half of any line on ths flat board. The peramtagaa of aaah
line which vers readable are shown in Tsble XXI11, page 99. Approxie
nately thirty per cent of the msteriasl on the flat hoard could be mad,
while eighty-five per gent of the curved board could be Wiadiuatmg
that the aurved board was almost three times as offective as the conven—
tional beard, | |

Bargllel Setg. A lerge difference was recorded in the countability
of the sets of parallel lines at this point. 411 but one set of lines-
could bte counted by all the subjects. Table XXIV, page 103 shows that an
average of but two sections of parallel séta sould be sounted on ’ﬁhei‘ipt
board as opposed to an average of 4,95 on the curved bosrd, The zmwe@

board was virtually one hundred per cent visible in this regard,

Constderation of Geperal Visibility. Tho discussions in the ahove
paragraphe indleoate the adventage of the curved bward when ﬁma from
this point. The visibllity increase is shown in Tatle XXV, pege lﬁk mﬁ
indicates that more than half of the board which had beem Gifficult to
discern on the plane board became clearly visible on the ourved board.

Jtine graphs depicting resulis of tesis of grouped figures a%
Viewing Point Number Three are contained in Appendix 8.
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48 has been noted at previous viewing points, the center portion uf‘ tha
curved board was the moat difficult srea to read, The fact that vimany
all the parallel lines were readily counted on the curved board mmm
that this point ig t&;e first in the test to glve a&a@aﬁa parajpmti@ to .
either type of %;aard. .

Yiewing Foint Number Four

Grouped Figureg.® This viewing point was within the resdable
range for all pointe on the surved board, ss may be seen in Table mg
page 12 Onoe again, however, the flat board wos not as readable as the
curved board, On the flat board en average of two-thirds of gach line
of grouped figures m said to be readsble Ly the subjects. The mtim
curved boerd wes readables Thie is a aign:.fiaaixt difference and one that
shows that there are points from uhioih the entire ourved bosrd nay bﬁ
read while only & portion of : f#ha plmm‘ board may be read with equal x@gim
It 18 tupossible to estimate the mmerieal advantages shown by the aurved
bosrd at this point,

Parglle]l Sets. A greater pertion of the parallel 1ines on the.
f1at board could bs counted from this point than was the case from those
points tea:baﬁ heretofore, Onoce again, the lines on the curved board
proved wore visible, but the difference between countabllity on the flat
and ourved boards wss considerably iesa than at points px'gvima},y teated.

41ine graphs depicting results of tests of grouped figures ot
Viewing Point Number Four are contained dn Appendiz T.



Novertheless, the curved bosrd proved wmoast famisle, because all kmt
one subject ocould count all of the perallel lines on ﬂw,-‘_me!é bﬂax‘ii. : .
This eomparative vieibility may be seen in Appendix P amm Table mﬁﬁ, |
page 103, | o

Consideration of Oeneral ¥isibllity. This vieving point is within
the range of clesr vision of the entire curved board, but not the flat
board, Therefore, it is obvious that the ourved board is most advane |
tagaam and affords maxlmms visibility et this point. This statemsnt is
further substentiated by Table XIVITI, page 10, vhich shous the individual
gains in readability and countebility on the curved bosrd. .

Jieving Point Numbsy Five

Groyped Waﬁ This potnt, like munibsr four, ie within the
renge of total readability of the curved beards Only one subject,
mumber eight, encountered difficulty in reading the entire curved board.
Approxinately half of each of the lines on the £lat board vas ﬁﬁi&q;'
Thus, the difference is groat and significantly in favor of the curved
board. The persentages in Teble XXIX, pagelns, give mumerlcal substentia-

tion to these conclusions.

Perellel Setse The observations contained in the sbove paragraphs
are in harmony with the results of the examinetion of the sets of
parsllel lines, That ia, @1l of the sets of parallel lines which were on

Stane graphs depieting regults of tests of grouped figures st Viewing
Point Mumber Five ere contained in Appendix U,
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the curved board eould be counted whereas auly two m‘;mm gould count
all the perallel lines on the flat doard, Table XXX ahows that apprm
mately 4.2 of the five set araais could be readily counted. The imreaau
in nmbar of sections is not spectacular, tut the dﬁ,ffnwnﬁm is nmx‘bhau
less ui.gaimnmh ' '

ation of Gepersl Visibility. Viewing point number five
proved t«o be my aimilar to mmber four. DBoth paints were within the

range af ¢lear visihility of tha curved board. Point number five, how‘
ever, was near the wter boundary of this range as was evidenced Ly the
fallure of subject number eight to read the entire center and upper lines
of grouped figures. Table XXXI, page 107, shows the increase in visibility
recorded for esmoh subject. Since the incremse ie positiwe throughout,
the superiority of the curved board in this position cannot be guestioned.

No date were obtained for subject mumber four at this point, be-
cause the school schedule prevented the subjeet from attending the :

vieving session.

Grouped mm Eav»m of we mbjwta had difficulty in
reading the entire curved hmm!; but approximately ninety per cent of
the curved board could be reads Table XXXII, page 108, on the previous
page shouws the individusl percentages for the subjects. More than twice

6’Lina graphs deploting resulis of tests of grouped figures at View-
ing Point Number 8ix ere contained in Appendi: V.
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as much of the material on the curved bourd could be read s on the
plane board. When resding difficulty wee encountered on the curved

board it oocurred 4in the canter portion.

Pargllel Sets. The parallel lines wera not complotely countable
on oither board. The flat board was the lesst effective surface as loss
than half (average) of the sets could he counted. These differences are
shown in Table ZXYIII, pagelrys; and definitely favor the curved board.

Considoration of Gepers) Vielbility. As has been the case at
previous viewing points, = marked advantage was recorded for thamzévé&
board 2t point number six. As shown in mhie XXXIV, pegel10, all sub-
Jects showed large increases in remdable and countable materisl when the
curved board was viewed: This position was definitely beyond the renge
of readability for the entire curved bosrd, :

Grouped Figures.’ The portions of the graph in Appendix W which
are outlined md,ewaan&aaﬁeh@é, and the asterisked numbers in the !;‘pimw
ing tables, reprcsant groups ?:af f’igaxfeé that Md be “mad with ﬁi‘fﬂm |
culty", This tern vas used at this and the succeeding potnt to indiote

groups which cmxlci" not be read clearly tut which could be read with no

more than one or two mistakes. It is by no mesns an wmw messure and

TLine graphs depioting results of grouped figures at Viewing Point
Humber Seven are conteined im Appendix W. .
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is effective meré%#“wﬁen a student's performance is compared with one of
his previous parfﬁrmaneam rated in the same manner.

Approxinmately aaa~th;§d of the flat beard could be read while
virtually the entire curved board conld be resd. On each board, the
center 1ine was the easiest %o read, although the other 1ines were read
nesrly ag well. Despite the fact that this viewing point was at a cone
silderatle distance and narrow angles from the chalkboards an effective
conparison wes mades The outstanding performence of the curved board
may be seen in Table XXXV, page 111,

Pargliel Sets. All of the subjects could ocount all of the parallel
ilines on the curved bosrd. In comparison, only one subject eould count
all the parallels on the flat board and an average of only three of the
Pive sets could be counted by the subjects. ?abie XXXVI, page 1125 rew
vesls the curved board's anpewiérity at this point,

Consideration of Ceneral Visibility. The curved board was proven
wmost advantageous at this point, The large increases in r@aﬂahizéty‘éﬁé
countabllity noted in Table XXXVII, page 113, coupled with the fact that
virtually the entlre ourved board wue glearly;visib&e to all sublects,
provides strong evidence of the curved board's superiority. The flst
board was two to three times less effective than the surved.
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Yieving Polnt Fumber Eight

ggggngg,ﬁigysgﬁmg One subject was recorded as "reading with
diffieulty” at this point. The remaining subjecte reported excullent
results in reading the curved board. Table XXXVIIL page 114, indicates
that over ninety per cent of the curved board could be read ag opposed to
approxinately sixzty per cont of the plane bosrd. Onoce again the center
lire wos the most resdable of the three lines on each type of chalkbosrd.

Parallel Sets. There was not & greal difference recorded in the
countability of the parallels on the two boards. However, it is notalle
that all sets were countable on the curved board while some difficulty
was exprassed by three subjects in counting the parallels on the plane
board, Table XXXIX, pege 115, contains data relative to this discussion,

Congideration of Gepersl Visibility. This viewing peint was at
conpiderable distance from the board and therefore caused the subjects

aome difficulty in discerning the small letters and mumbers. Neverthe-
less, the data proved that the curved board was once again the most
advantageous., Table XL, page 116, shows that the reedability and eounte
ebility geains were not spectacular, but were impressively poasitive for

each subject.

Yiowing Foint Mumber Nine
An examination of the line graphs in Appendix Y end the chart in

8Iine~gra§hs deploting results of grouped figures at Viewing ?o&nt
Bumber Eight are oontalned im Appendix X.

P
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Appendix O veveals that this viewing polnt was within the elesr visibility
range for both chalkboards, Indeed, no difference was recorded in the
vieibility of either board from this point: both boards were equally -
advantageons. f' o

The final three viewing pointa (numbers ten, eleven, and twelve)
are in » class by themselves. From the chart in Appondix O it may be
geen that each of these points was located twenty-nine feet from the
front wall of the olassroom. In addition, the plane chalkboard at the
front of the "3" end of the room wag used for these viewing points alone.
The distance to the boards from eseh viewing point wms such that the
small figures written on the boards were diffieult to disvern; however,
in most cased enough data on the visibility of the boards was obtained te
permit meaningful comparisons. This was not the case with the persllel
lines., At each point the parallel could easily be ctounted on both ‘mass
thus rendering comparison useless, Mnally, the lighting on the two
boards at this end of the room was not wiform--dark areas occurred on
both bosrds. For comparison purposes, however, the bosrds each m@am&d
approximately the sswe amount of ﬁgkﬁ et corresponding board areas.

Viewing Point Muber Ten’
The subjeats reported very little difference in resding the two
boards from this point. It ¢sn bo seen from Table XLI, pege 317, that

%m graphs depioting results of grouped figures at Viawmg Point
Fumber Ten are contalned in Appendix Ze
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that approximately seventy-five per cent of the plane bosrd could be read
while slightly over eighty-five per cent of the curved boerd could be
read. This shows a slight advantage for the eurved board, but it aamxm
be considered signiﬁ;aant« Indeed, Table XLII, paga 118, shows so very
little percentage inerease that 1t mmat be concluded that the two boards
wore egually visible.

Yiewing Polpt Mumber Fleven

The date obtained at this viewing polnt vere insufficlent and,
hence, inconclusive. Only two or three subjects could read eny material
on either bosrd. Those data which are availsble are contained in the
1ine graphs in Appendix AA, All subjects reported that both boards
could be distinpulshed equally well. In shord, it cen only be consluded
that neither board was mors visible from this point end that aceurate

comparison is impossitle because of a lack of exacting deta.

Hievipg Point Number Ivelve

The data gathered at this point wore insufficient. The entire
surface of each board was distinpuishable te all pubjects, tut only e fow
subjects could resd any material. An oxamination of the ‘13;119 graphs in
Appendix BB shows the small amount of data that were obtained for readable
material. It csn be seen that the curved board was \alightiy more vigible
than the flat board, but the data ave very skimpy and not significant,
The two boards m only be umnaiéwgd equalily visible from this wiewing
point, | :



IT, COMMENTS HY SUBIRCTS

The subjeots who mtmimw"mtm Oradock
tests sutmitied comments at the conclusion of each viewins secssion, |
These comments were short comparisons of the visiblility of the two
boerds from the particular viewing points. A total of one hundred twenty
copment cards were received during the entire test parim!a ‘These amw‘_
were consolideted and & freguency tsble wes mmpilad; | .
Since the comments were glven in answer to questions which
requested a comparison of the relative visibility of each type of board,
the number of distinet; comperative phrases was rather limited. All the
comparative phrases which appearsd in these comments were then noted,
and a frequency table was constructed. For example, the comments
received at viewing point pumber Pive were 1listed in a columm together
with the frequency with whioh the comment wes made and by whom it wes
submitted. The results sre shown in Table XLIIY on page 119+ Theae
listed comments contain more pro-curved oxprosaions than pro~flat expreso.
ions, These phrases were products of the subjects' own thoughts end
wore not provoked by an outside source.
In order to achieve an objective apprelsel of likes and dislikes
expressed in these oomments, each phrase in the frequency teble was
given a numerdcal rating in terms of its pro-ness twa.ral the curved
boerd. Thet iz, those phrases which vere judged most favorsble to the
curved board were reted plus five, while those which were mest favorable
to theplane board were rated minus five. Ratings of varlous phrases
ranged from minne five to plus five and are shown in Table XLIV, page 121,
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The numerical values were then compiled for each viewing point in aaébrdw
ance with the frequency table deseribsd In the sbove paragraph. Thosge
final values were positive or negative according to the addition of the
signed numbers in each columm, ¥No subfeot was allowed to smass more than
ten poaitive or negative polnts et any one viewing position. The remlte
of thiz numeriesl ovaluation app&r in Table XLV on page 355 Excessive
points attributed to the individuels to sny one viewing point have heen
removed from the "corrected totals®,

Analysis of Rated Commepts. The ratings which were assigned to the
comgents were somewhat arbltrary, but they 4id provide a nwmerical evaluw
ation of the subjects' thoughts, These comments represent feslings
rather than facts and serve to qualify the findings of the sctual tests.
In Table XLV, page 122, the ratings given by subjeots at each viewing
point are totaled and the viewlng points given rank standing with respect.
to their tota) scores. Positive numbers aere pro-curved, while negstive
sre pro=flat. These rankings cannot be considered exmobt becsuse thoy are
the result of arbitrary ratings. However, they are indicative of the gen-
eral attitndes of the subjects toward the chalkboards. It is obvimza that
the sublects considersd the curved board very sdvantogeous at the first
elght viewing points. At the last four points both boards were sonsidered
%o be approximately equal. In short, these -comments tend to substantiate
the data recorded during the tests.

Concluding Commentss At the conclusion of the tests, fimel come
ments of the subjocts vere plwgd on & tape recorder. These were alle

inclusive statements of the entire test which gave their opinions
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concerning the effectiveness of the two types of boards and the test pro-
eedure 1tself, All these comments are guoted in Appendix CC exactly os
they were recorded at the test site. It will suffise to note that all
the statements were favorable to the curved board, end that all subjects
exprossed g desire to ses curved boerds accepted as the slagsroom stands
ard. There wers no oritical somments made conterning the test procedure.

IIT. COMPARISON OF SUBIECT VIEWING POIRTS

From the resulie of the reading and parallel line tests, it is
concluded that the curved board was egusl to or better than the plane
bhoard at all viewing ;minim tasted, Furthermore, the curved board proved
suparior at the first eight points. These points were those from vhich
narrow angles of vision were formed snd vhere the curved board wes expected
to provide the grestest improvement in boerd visibility. Points four and
five were within the classroom area from which the entire curved board
could be read. At these semo points only a portion of the flat board
ecould be read, This secms %o prove thet the curved bonrd was not only
more readable but also that the eurved bosrd inmcressed ths mumber of
points from vhich an rm%iml shalkboard could be reads

Viewing point rumber nine was within the total board viewing ares
for both the flat and cuyved boards, At the final three viewinpg points
each bosrd proved approximately equally visible although the points vere
virtually out of readable range for both boards.

gop, of Lines of Grouped Fimures. Three lines of grouped
figures had been placed on each bosrd so that the vislibility of all areas
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of the boards could be determined, The differences in line readabllity
on each baard‘uaré élight, but the regults have shown that the center
line was the most visible of the three lines at every vieving point,
except numbers two end ten. This fact may be seen in Table XLVI, page 153,
which lisgte the ranks of the iiaa& at each point which had information
aufficiént to permit comparison of resdable percentages. Point nunber
two wag beyond the range of mocurete reading and the differences between
the center and lower linesg wﬁ&ﬁ;npt significant. Ab position number ﬁﬁa
the center line of the flat bé&g& was the lesst rendable--once agaln tk#
visving point lay beyond the range of accurste reading.  ?§6 ra&ativnl?
poor readability of the upper line at each point ia'avaé more salient
than the good readabllity of the center line. This poor showing may be
attritmted largely to glere, The atudent had to look glightly wpuard in
order to view the upper line and in go doing he was aﬁbﬁﬁﬁt@ﬁ to on
inoresse In light reflected by the board, In short, the angle of vision
nore nearly approximated the engle of inc¢ident light than wes the dgase st
the center line. Thus, 1t 15 concluded that although engle of vision may
account for part of the slight varistions in readsbility between the lines
of figures on a single board, the major factors aﬂf@a%ing this change are
amount of light and sngle of inﬁidantilight;

IV. PHOTCORAPHIG COVERAGE

Photographs were taken from the thirty-four viewing points shown
on the right-hand eide of Appendix O. These pletures provide visual
proof of the comparative effsctivenses of the twe boards. The photographs
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substantiate the findings of the tests, because those plotures taken from
the sides of the boards show the cwrved board to be more resdable than

the flat board. In pesrticular, photographic viewing pointe eleven, six~
tegn, seventean, twenty-one, t\;antyntw, twenty~three, twenty-fonr, twentru
five, twenty-six, twenty-elght, twenty-nine, thirty, thirty-one, thirtyw
three, and thirty-four show that the ourved board is mora advantegsous

than the plane board. In the remaining positions the two boards may be
soen to be of approximately equal vigibility. Exception to this atatement
must, howsver, be taken at polnts one, two, snd five. These polnts were
direetly in front of, end close to, the sharpest bosrd curvature and the
oamera lens wam incapable of bringing the entire ourved area of the board
into focus. These photographs are contained in Appendix DD.

Ve GENERAL CONCLUSIONS OF CRADOCK TEST

As & vesult of the date which have been presented and analyzed,
geveral general eonclusions may bo made eoncerning the tests conducted
at Cradook High Sehool.

- 1. The ocurved bonrd was proven ge visible or wore visible than
the flat board at every viewing point tested.

2. The curved board wes most effective st points which formed
narrow angles of vision on the flat board. That is, points to the side
of the board were mogt favorable to the curved ehallkboard.

3. The center 1ine of grouped figures on emch board was most
easily read nnd the upper line was the most difficult.
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4o The total m-zfdviwlgg arce was greater for the curved boarei
‘than for the flats The entire ourved board could be read from more .
polnts within the clmesroom than could the flat board, _
5, Additicnal tests were needed to determine 2(1} the mm&f‘ié |
relationship between dimtance and angle of vision which together mmmé :
areas of chalkboard to be mmﬂamﬁs and (2) the exact claaaroom arca
from which the entire surface m? each type of board might be reads



CHAPTER IX

SUMMARY AND CONCLUSIONS
T. OENERAL COMPARISON OF WILLIAMSHURG AND CRADOUK TRATS

The ehalkboard tests which were conducted at Williamsturg and
Gradock generally substantisted ome another, At mmm&wg; the d#'!:é
strongly favored the curved board. These tests, however, had been }mm» -
pered by errors im procedurs; a lack of yellow chalk, and lack of mm
refinenent. FNonetheless, the superiority of the curved boerd was mam
recogniczed in these initisl tests, The results of the Uradock tests were
corroborated by those st Williswsburg. Viewing points gimiler to those
at Willlemsburg revesled similar results and appeared firmly to establish
the superiority of the curved boards Its visibility wus equal o, or
greater than, the flat board at all positicns.

1T, TOTAL BOARD VIEWIEG ARGA

The teats which have been deseribed above proved thet there wxisted
points within the clasercoms from vhich the entire surface of a chalkboard
sould be easily reads It was alaso shoun that some of these points were
the same for ench type of board, and that there were others from which
only the curved board could be read in its entirétya Thiz indleated that
the total board viewing ares of the curved hoard wes greater than that of
the flat board,

III. OENERAL SUMMARY OF ¥RSTS

The ohalkbonrd tests which have been veported in this peper have
provided proof of the greater visibility of a curved chalkboard as opposed



to the eonventional flat board. It has boen shown that the ourved board
enabled subJects to read small figures and sount parallel lines more

ef fectively at every position tosted. Furthermore, subjects could see the
entire curved boerd at viewing peints from which only portions of the flat
beard could be seen. The axact degres of improvement provided by the
curve has not been determined but 14 has been closely spproximsted from
several different spproaches.

The ourved board which was tested did not provide perfect visie
blidty from all points within s normsl sized clsssroom. The center ares
of the board sppesred to have & "blind epot™ which was caused chiefly
by large distence end smell angle of vielen. Teats were not condusted st
evory polnt within the classproom, and the determination of the sres of
total bosrd visibility wns lergely theorotical:. HNovertheless, the evie
dence unmmistekebly points to the use of ourved chelkbosrds as a meens of
achieving better chalkboard vieibility.

The limiting distances which were obtalned in the tests were
gwall. This was ¢sused by the nss of small figures as a testing device.
It must be remembered thet in normal classroom ussge sll these distences
would be inereased in accordance with the increase in flgure Sige—prow
vided all other factors, such as mght&ng, remain constant, A ourved
chalkboard, therefore, would enable elassrooms to be altered so that the
chalkboard might be plsced on the long side of & rectangulsr classroom.
This would creste a emall loss in actual fleor space, but 1t would alse
eliminate the problems which bave resulted from present classroom arrange-
ment. In partioular; 1t would virtuslly o¢liminate the necessity for



grouping students according to eyesight, it would allw teaahera alasw' -
contact to mumbers of a mthw large olass, .-.md it would allw the tzmumr
to read the entire ehalkboard whila standing ralatimly nlnﬁa to w '
ticn of the board. i

In any oase, the curve is definitely adﬂanmgébﬁs: fmt, the ms- w R
‘tion remains, "What curve will provide meximm d&airab&e resnlts?“ RN

IV, AN OUTLINE FOR PUTURE RESEARCH -

The resulta of these experiments indicete that further raseareh»‘is
needed to determine the specific curve which will lend itself most effecte
ively to chalkboard use. It would appear that the ellipse is very
effeotive as a c¢hslkboard curve; but the specific member of this family
remains to be determineds. It i® also possible that another type of curve
may better satisfy the yequirements for chalkbeard construction. In
order to determine this, more testing is requlired.

Another epproach to the problem of classgroom vision might evolve
from the results of those initisl experiments. A curved board has been
shown to permit better visibility in normnl rectengular classrooms. It
could also be true that the claearcom design dould be effesctively and
officieontly altered so ss to better conform to a perticular type of
curved chalkboard; it mari*;a investigation,
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TABLE I

NUMERICAL DIFFERENCE SETWEEN CORRESPONDING POINTS ON THE
'THECRETICAL CURVE. AND THE CONSTRUCTED CURVE AS
MEASURED FROM THE X AXIS #

i

Feot ‘ Inches Peet Inchen

X p4 4 Ya Yt-Ta X Tt Ya Ytela
0 Bgtw 3{3.00 ¢ 61}25 23.53 %ng *’Ge% S
045 29.94  29.81 0,13 6.5 22.80 23,75 0495
1 29.91 29.62 0.29 6575 22.35 23.25 <090
1.5 29,64 2937 0.27 7 21,21 22.56 =}e35
2 29.40 29.00 0ed0 72 20.82 2194 «lel2
2.5 29.19 b IOV 0.75 Teds 20.16 21.31 =la15
3 ) 280&2 23131.2 Oa 59 7.& 19.5‘0 29‘56 ""15%
3 12§ m ‘35 27091& 092;1 5"7:3 18 ¢88 3.9 ‘&7 ««"99
3.5 28,18 27.56  0.62 8 18,00  19.19  -l.19
3.75 27.78 27.37 Oukl 8.2 17.16 18,37 ~l.21
4 27.52 26,81 .71 8.4 16.23 17.50 =127
4-025 g‘?.lév 26431 0035 8 oé 15030 16; 5& ““1 326
4e5 26,76 26,56 0,20 8.8 14.26 15.62 =136
A¢?5 26*3? 2&025 0013 9 13 paa I‘fbbéz ‘”’3.954
5 25 ¢98 : 25 @9& Qe@iﬁ. 9&8 31085 13&56 ‘“'1 néﬁ
525 25.41 25.50 ~0,09 A 10,20 12,12 =).92
5 5 2&0?5 25'25 ’9130 90& 8137 1&1 SG *’2'13
5425 RS54 - 24.87 ~0433 9.8 6.00 8450 «2450
6 24,00 24456 mﬁaﬁé 10 0.00 1.81 =181

Y
Yo

* Yt S distance of theoretical curve, in inches, from X axis.
Ya = distance of actusl curve, in inches, from X axis.
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TARLE 1II
ASSIGNMENT OF LETTERS TO PLAYING CARDS
IN ORDER TO OBTAIN HANDGM
LETTER SELECTION

o

' A;migneé Rlack S &saigae&

Letter _ Cards Letter
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TAHLE IV
PERCENTAGE OF CENTER LINE OF GROUPED FIGURES DESIGHATED AS READAMLE
AND DISTINGUISHABLE .ON BACH BOARD BY SUBJECTS
AT WILLIAMSBURG VIEWING POINT NO, 1

T " Curved

Subject | Readable Distinguishable W&h}e o Dletinguishable
la 53 0 100 0
2a 56 0 85 15
3a 4 0 88 o]
4e 2, 0 % 0
Se 88 0 100 o
6a 80 0 100 0
7 100 0 100 0
16 32 0 7 26
2b 53 o 100 0
3b 0 ) 0 0
&b 53 0 100 0
5b L4 ) 100 0
6b 2 0 100 0
7 % o 100 _ 0

Tatal 611 ) 1,221 £

rgd 436 0 872 2.9

Over-all Average 43.6 | v 90,1
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TAMLE ¥
PERCENTAGE OF CENTER LINE OF GROUPED PIGURES DESIGNATED AS READAMIE
AND DISTINGUISEASLE ON EACH BOARD BY SUSYECTS
AT WILLIAMSBURG VIEWING POINT HO. 2

Plat | Curved
f$ub§aaxt ,Bgadaw.e — Dis&ingaiakabl‘a ,, Readable mﬁﬁn@fgﬁh&b&e

100 0
) 2
35 65

100 0

100 0

9 0
44 32

la 60
62
60
91
91

0
4

A

| &

467 118
66,7 17

Total 408
&vgr A _ 58 o3

o o lo 0 o o o o o

Over-all Average 58.3 , 83,7
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TABLE VI
PERCENTAGE OF CENTER LINE OF CROUPED FIGURES DESIGNATED AS READABLE
AND DISTINGUISHABLE ON BACH BOERD 0 SURJECTS
AT VILLISMSBURG VIEWING POINT NO. 3

et — Garved »
Subjeet Readable Distinguishable Readable -  Distinpuishsble

0 100 0
68 32
94

100

100
62
91

la

2 ¥ F oW R
B R B8R YY
QD 0O O 0O e
:A@mamm

s

615 47
g8 67

Total 363
bg 2 L S— W
Over-all Average 52 947

L

o ©

21
11
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TARLE VII
PERCENTAGE OF CENTER LIRE OF GROUPED FIGURES DESIGNATED AS READAZLE
AND DISTINGUYSHAHLE ON EACH BOARD BY SUBJECTS
AT WILLIAMSSURG VIEWING POINT NO. 4

N

A RSl

Subject ‘Readable Distinguishable  Readsble Pistinguishable

30 73
100
12
"
o
g2
3
277
39.6  13.4

1b 8
2b
3b
4b
5b
6b
b

Rlo o o w B o

Total

jw Ble ©w 0 0o o B
jo ojo © o o6 © o o

.. i _—
Over-all Average 3.1 53
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TABLE VIIT
PERCENTAGE OF CENTER LINE OF GROUPED FIGURES DESIGHATED AS READARLE
AND DISTINGUISHABLE ON EACH HOARD BY SUBJECTS
AT WILLIAMSHURG VIEWING POINT NO. 5

PSR

o Flat — Curved
Subjeet Readable _Dlatinguishable Resdable  Distinguishalle

1b 56 0 100 0
2b 100 100
3b 38 56
4b 100 100
56 ) )
6b 4 100
o 100 200

Rijo o c o R o

556
Meh 3.7

Total 438
Aﬂ?g % — 62«6

o O 0 o O O O O

Ovar-ell Average . . 62:6 , - oS3l
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TAELE IX
PERCENTAQE OF CENTER LINE OF GROUPED FIGURES DESIGNATED AS READAHLE
AND DISTINGUISHABLE ON BACH BOARD Y SUBJEGTS
4T WILLTAMSHURG VIEWING POIRT NO. 6

Sagge»wh | Readable | mmmgumhabla ___Beadable Msﬁﬁgnimhm

1b 100 0 100 0
2b 100 100
3b 53 7
4b 100 100
5b 0
6b 100 100

100

lo o o o 8 o

o o jo o o O O G
o

24 33




TABLE X
PERCENTAGE TNCREASES OF READABLE CENTER LINE OF THE
CURVED BOARD AS COMPARED TO THE FLAT

BOARD, AT WILLIAMSBURG

ﬁ‘ubﬁac?&

Viewing Points

V‘sz.'

la

3a

Sa

Te
1b
2b
3b
4b
5b
6b

47

47
12
20

r 3

42
L7

47

40
17
~25

O W W O

47
12
38
50
32

38

35

30

go
2
.8

"
35

‘@

i8

‘r; o o o i& o o

Averagg

37.1

8.4

3%

35.4

17
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TABLE XT
HUMBER OF SECTIONS OF BACH BOARD WHICH HAD COUNTABLE (R
DISTINGUISHARLE SETS OF PARALLEL LINES AT
WILLIAMSBURG VIEWING POINT NO. 1

Subject — Cowntsble  Distinguishatle  Countable  Mstinguishable

1s 1 0 3
% 1.5 0.5

38 3
La
58
éa
Ta
1b
2h
3b
4b
50
éb
™

0.5

o
o O O 0O O 0 9O 9O O = O

0'5 2*5

:mmgwwu&mwww

IE T RV O~ I S~ S

Total 26,5 10 38.5 3.5
- Average . 1*5 ’ » 0."}' ‘ ‘ 2«75 . 0425

Over-all Average. 2.3 3
Over~all Percentage 778 - | . » 100%

AP O




TABLE XII
NUMEER OF SECTIONS OF EACH BOARD WRICH HAD COUNTARLE

CR DISTINGUISHABLE SETS OF PARALLEL LINES AT
WILLIAMSBURG VIEWIRG POINT NO. 3

Lo S + S » S = |

Q.5

&
0N N N e e

Average % 1.57 0,07

Over-all average 1.64 3
Over-all percentage - 55% 100%




TABLE XIIT
NOMBER OF SECTIONS OF EACH BOARD WHICH HAD COUNTAELE
OR DISTINGUISHABLE SETS OF PARALLEL LINES AT
WILLIAMSBURC VIEWING POINT ®O. 3

sabgegtv _Countable _ Distinpuishable cmmmma Distinguishable

1n 0 0 3 0
2b 1
3b 0.5
4ib 0.5
5b 0
éb 0
To 0

L - S - B .

3
3
3
1
3
3

= o O = O O O

Total 2 19
Avg % ’ 9&39 ‘ e Q.43 ; 2-7 ’ 0«}«4

Over-all averzge 0,72 2.84

Over-sll percentage 2% i 9%




TABLE XIV
NUMBER OF SECTIONS OF EACH BOARD WHIOH FAD COUNTABLE
OR DISTINGUISEABLE SETS OF PARALLEL LINES AT
WILLIAMSBURG VIEWING POINT XO. 5

, . — - Curved -
Subject Countable Distinguishable Countable  Distinguishable

o

1b 1.5 1.5
2b 3
3b 3
4b 2
5b 1
6b 245

o O O O O O

7o 3

Total 16 21

o o

Over-all average 2.9 3
Over-all parcentage 974 _ 1008




TABLE XV
AREA INCREASE OF THE SETS OF PARALLEL LINES ON THE
CURVED BOARD AS OPPOSED TO THE FLAT
BOARD AT WILLIAMSBURG

‘ Yiwingv Points

Subject 1 3 ek _—a

la 2 ° 2

2a 0.5 1 2

3a 0 0 2

la 0 0 1

5a 0 0 1

éa 2 0 1

78 1 0 1

1b 1 3 1.5 0
2b 0 2 0
3b 2 2.5 0 0
4b 1 2.5 1 0
5b 0.5 1 2 0
6b 1l 3 0.5 0
™ 1 _ 3.0 0
Avg inorease 0.86 0.16 1.57 2.43 0.71 0
Percentsge

e

increase  29% 3B __ . 52 _ 81g A%
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TABLE XVIII
VUMEER OF BOARD AREAS WHOSE SETS OF PARALLFL LINES WERE
RECORDED AS COURTABIE AND DISTINGUISHARLE
FROM VIEWING POINT NO. 1

Flat Curved

Subject Countable Distinguishable Countable  Mstinguishsble
1 2 o 5 o
2 2 1.5 5 o
3 1 1 3 1
4 2 1 5 0
5 1 1 4 1
6 2 1 5 0
7 2 0.5 5 e
8 2 1 5 e
9 2 1 3 0.5
10 1 1 4 0.5

AWn % 107 'ﬁmg z& L 5 003
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TREE XIX
THE PERCENTAGE INCREASE OF READABLE LINES OF GROUPED FIGURES AND
SECTION INCREASE OF CODNTABLE SETS RECORDED IN PAVOR
OF THE CURVED BOARD AT POINT NO. 1

Readable Group Countable

Increase Percentage Section
Subjeot Upper | Center Lover Incresse
1 44 50 60 3
2 47 50 50 3
3 40 47 36 3
4 63 37 50 3
5 50 40 50 3
é 37 47 37 3
7 50 53 57 3
8 10 47 ) 1
9 b 63 63 3
10 43 60 63 25
Avg. % | 38.5 4944 3646 ;2-5 _
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TABLE XXI
NUMEER OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WERE
RECORDED AS COUNTAELE AND DISTINGUISHARLE
FROM VIEWING POINE NO. 2

Subjest  Countable  Distinguishable Countable  Distinguishatle

1 0 1 4 1

2 0 1 2 3

3 0 1 5 0

4 0 1 2 3

5 0 1 3.5 0.5

6 0 1 3 2

7 o 1 1 8

8 0 0.5 3

9 o 1 4eb 0.5
10 0 3 4 1 |
Avge % 0 1.2 3.2 16

1.2 %3 48 968




’I‘ABLE X1

THE PERCENTAGE INCREASE OF nzsnmuzsmm LINES OF Gnomn anmzs mnﬂ
SECTION INCREASE OF COUNTAELE SETS nmmmn mw mm
OF THE cmmn BOARD AT POINT B0, : 2

D.istinguiahabla Group

Increase Peroentage i Swﬁ@‘_f}?‘ =

Subjeet Upper Center Lower e Inoresse .

1 47 67 60 " 4" |

2 64 & 67 2

3 60 om 7 5

4 47 43 €0 2

5 36 47 50 3.5

6 53 56 47 3

7 80 &7 73 1

8 70 63 60 3

9 56 83 70 L5

10 34 43 " 4
Average 5447 61 63.1 3.2
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TAHLE XXIV

NUMEER OF BOARD AREAS WHOSE SETS OF PARALIEL LINES WERE
RECORDED AS COUNTAELE AND DISTINGUISHARLE
FROM VIEVING POINT NO. 3

met  Cwved

Subject  Countable  Distinguishable Countable  Distingulshable

1 3 2 b5

2 2 1 5 0.5

3 2 3 5 0

4 1 4 5 0

5 2 1 5 0

é 2 1 5 0

7 2 1 5 0

8 2 1 5 0

9 2 2 5 0

10 2 3 5 .
Average 2 1.9 4495 0.05

3

2
g

#
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TAHLE XXV
THE PERCENTACE INCREASE OF READABLE LINES OF GROUPED FIGURES AND
SECTION INCREASE OF COUNTABLE SETS RECORDED IN FAVOR
OF THE CURVED BORRD AT POINT NO. 3

Readable Croup 1 T Countatle

Incrense Percentage | Section

Bubjest ~ Upper Center , Lower Inerease

1 53 50 53 1.5
2 66 €0 70 3
3 64 73 67 3
4 53 50 57 4
5 60 Ld 63 3
6 53 50 43 3
7 70 60 63 3
8 16 40 13 3
9 77 77 77 3
10 36 , 64 »_ 64, 3
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TABLE XXVIX
NUMBER OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WIRE
RECORDED AS COUNTABLE AND DISTINGUISHARLE
PROM VIEWING POINT NO. 4

ok
 J g

] vFia‘& ) | Curved T
Subject  Countable  Distinguishable Countable  Distinguishable
1 4 1l 4 1
2 45 0.5 5 0
3 & 1 5 0
4 4 1 5 0
5 4 1 5 0
é 3 2 5 0
7 5 0 5 0
8 & 1 5 o
9 4 1 5 0
3 2 5 0

Mverage 395 1,05 49 0.
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TARELE XXVIII
THE PERCENTAGE INCREASE OF READABLE LINES OF GROUPED FIGURES AND
SECTION INCREASE OF COUNTABLE SETS RECORDED IN FAVOR
OF THE CURVED BOARD AT POINT NO. 4

- Readable Group | éonntahle
Incresse Percentage | Seotion
Subject Upper | Center ~ Lower Increase
1 27 20 23 0
2 33 40 33 0.5
3 43 33 33 1
4 40 30 33 1
5 37 3 40 1
6 47 43 43 2
7 20 20 20 0
8 60 - 57 53 1
9 20 30 40 1
10 L7 o 43 50 2
bvg. 3k 353 B 368 o5
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TAELE XXX
NUMEER OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WERE
RECORDED AS COUNTAELE AKD DISTINGUISHABLE
FROM VIEWING POINT NO. 5

Flat Curved

Subject Cowntable Distinguishable Countable matinguishablfe,
1 5 0 5 0
2 L5 0.5 5 0
3 5 *] 5 0
4 4 1 5 0
5 4 1 5 o
6 3 2 5 o
7 4 1 5 0
8 4e5 0.5 5 0
9 4 1 5 0
10 4 1 5 0
Average he2 0.8 5 o
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TARLE XXXT
THE PERCENTAGE INCREASE OF READAELE LINES OF GROUPED FIGURES AND
SECTION THCREASE OF COUNTABLE SETS RECORDED IN PAVOR
OF 'THE GURVED BOARD AT POINT NO. 5

Resdable Group "~ Countable

Increase Percentage Section
Subject Upper ~ Center Lower Inorense
1 33 30 33 o
2 40 43 47 0.5
3 37 33 30 )
4 47 40 43 1
5 33 23 40 1
6 60 63 67 2
7 33 30 30 1
8 50 43 43 0.5
9 37 37 43 1
10 30 43 ©o 1
0 33 a6 0.8
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TABLE XXXIIY

109

RUMEER OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WERE
RECORDED 48 COUNTAELE AND DISTINGUISHAHLE

FROM VIEWING POINT RO, 6

- Flet Curved B
Sﬁnhjsct Countatle  Distinguishable ﬁmtabla Distinguishable
1 2 | 265 0
2 1 2 4 ki
3 4 1 0
4 - - - -
5 2 1 &
é 1.5 245 5 4
7 1 2 Ao 0.5
8 1 3 | 5 0
9 2 1 5
10 4 1 5 0
1.8 472 0,28

Average

2.06
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TAHLE XXXIV
THE PERCENTAGE INCREASE OF READABLE LINES OF GROUPED FIGURES AND
SECTION IMCREASE OF COUWTABLE SETS RECORDED IN FAVCR
OF THE CURVED BOARD AT POINT NO. 6

SR

= .Readarble Group ] = Gmtab;:
Increase Persentage Section
Subject Upper Center Lower Increase
1 | 47 '-iw_._, S 6:'_3 43 3
2 42 fﬁ? 47 3
3 43 ;6 40 1
A - - - -
5 53 37 37 2
6 46 . 60 57 3.5
7 m T s 57 3.5
8 50 47 56 4
9 57 . 47 53 3
10 56 73 60 B!
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TAHLE XXXVI
NUMEER OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WIRE
RECORDED AS COUNTABLE ARD DISTINGUISHAHLE
FROM VIEWING POINT MO, 7

' Flat ) Curved

Subject  Countable | Distinguishable Countsble  Distinguishable
1 3 2 5 e
2 2 2 5 0
3 5 0 5 0
4 2 3 5 o
5 2 2 5 0
6 2 3 5 o
7 3 2 5 0
8 3.5 1.5 5 0
9 3 R 5 0
10 4 1 5 0

Average 2.95 | 1.85 | 5 4]
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TABLE XXXVII
THE PERCENTAGE INCREASE OF READABLE LINES OF GROUPED FIGURES AND -
SECTION INCREASE OF COUNTAELE SETS RECCRDED IN FAVOR
OF THE CURVED BOARD AT POINT NO. 7

T Readable Group T " Countable
Incresse Percentage Section
Subject — Upper ‘ Bmfhar - Lower ‘ Inorease
1 54 &7 60 2
2 60 63 54 3
3 60 66 76 0
& yii) 77 73 3
5 83 77 87 3
6 LT 50% 4% 3
7 77 &7 70 2
8 4L3% 40% LT* 1.5
9 57 50 57 2
10 64 60 < 1
61,5 61,7  Bhe 2

I
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TABLE XXXIX
NUMBER. OF BOARD AREAS WHOSE SETS OF PARALLEL LINES WERE
RECORDED AS COUNTABLE AND DISTINGUISHABIE
FROM VIEWING POINT NO. 8

Flat Curved

Subject  Countable Distinguisheble  Countable _ Distinguishable
1 5 0 5 a
2 3.5 1.5 5 0
3 5 0 5 0
4 4 1 5 0
5 3 2 5 0
6 5 o 5 0
7 5 0 5 0
g 5 0 5 o
9 5 0 5 0
10 5 0 5 0

5 0
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TABLE XL
THE PERCENTAGE INCREASE OF READABLE LINES OF GROUPED FIGURES AND
SECTION INCREASE OF COUNTABLE SETS RECORDED IN FAVCR
OF THE CURVED SOARD AT POINT NO. 8

Readable Group | Countable

Inerease Percentage Seotien
Subject Upper Center Lower Increase
1 17 10 10 0
2 é 43 53 1.5
3 47 50 57 0
4 40 40 L7 1
5 53 40 36 2
6 63 60 36 0
7 40 30 30 0
8 0 0 0 o
9 20 40 47 0
10 47 47 60 0
Avg.

33.3 36 376 0.5
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TAHLE YLIT
THE PERCENTAGE INCREASE OF READABLE
GROUPS OF FIGIRES FROM

POIRT RO, 10

Rerdable group
Increase percentage

Subject Upper Center _Lower
1 0 0 0
2 0 100 67
3 3 0 0
A 0 ) 0
5 0 0 C
6 27 37 17
7 0 0 0
8 0 0 0
9 3 3 0

10 7 4 7

Avg. .-9,1

1

Ld.4

118
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TAELE XLIV
NUMERICAL R&fﬁ§8$ WHICH HAVE BEEN AGSICNED 70 COMMENTS MADE Y
CRADOCK SUBJECTS® IF ACCORDANCE WITH THE DREGREE OF
PRAISE FOR THE CURVED BOARD GCONTAINED
IN THE EVALUATION

Refer to flat Refer to surved

‘ Pro Con __Fro Con , Neutral
Fumbered
comments 10 2 8 7 11 16 1 13 3, 6, 4
5b 9 15 17 1@ 1
18 20
5a 2.
12
Assigned

ratings =5 -1 1 2 5 2 1 - 0

#  Table XLIIYI lists the comments reocelved.



i»
TABLE XLV
TOPALS OF RATINGS APPLIED 70 GM&T&:* OF BACH CRADOCK SURJECT,
h AND RANK ORDER OF VIEWING POINTS RESULTING

 Subject 1 2 3 4 5 € 7 8 9 10 11 12
1 U8 W=l 3 4 4 31 6 5 . N 0 1
2 13 19 17 17 12 15 17 10 0 7 0 88
3 € l2-4 1 8 6 1 12 5 5 5 6 8
b 9=4 11 3 6 3 3 0 5«4 2 2
5 7T 4 & 7 11 6 12 12 -9 4 5 8
é Vb M= A 39 3 b 5l 72
7 14 9 & 13 1 17 12 0 0 1 -4
8 8 15 15 8 4 8 2 10 3 7 1
9 g 5 3 8 11 07T 7 5 5 2 =4
10 7 5 7 0 5 01 4 0 0 O©

True total 80 M T3 66 7 81 83 6, <13 3 30 15

ey 0%

5 6

crder

e ot

#® Tabla XLIIT contains comment frequenay chart, and Table XLIV contalns
ratings glven to each comment.

#*  No subject wos allowed to smass more than ten positive or negative
points at any one viewing position.
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APPERDIX
A,
Bs
C.
Dy

Be

Fs

Gs

:

I.
Js

K,
Ls

H,
N

D
Po

LI3T OF APPERDIXES
' ROMENCLATIRE

Consolidated Data Sheet on State Replies

Specifications of Prototype Bosrd

Dlagram of Materiel Pluced upon Chalkbosrds at Williawsburg

Teble of Rendom Letters end Fumbers Derived Especlally for
Chalkboard Testa

locations of Curved foard with Respect to Flat DBoard end
Viewing Points at ¥illiamsburg

Photographic and Subject Viewing Points at Willlemsburg

Viewing Point Fo. 1

Williapstury Viewving Points Noo 2, 3, and 4 Reading Center
Line

Williamsburg Viewing Points No. 5 and 6 Resding Center Line

Countability and Distinguishability of Verticsl end Parallel
Iines, mnmm Test

Commente Obtained from Williemaburg Subleeta

Solected Piotures from Willlemsburg Photographis Viewing
Points

Dlagranm of Materis) Placed Upon Challthoards st Cradesck

Logations of Curved Board with Reapect to Flet Board and
Viewling Points at Cradosk

Photographic and Subject Viewing Points st Cradeck

Countable and Distinguishsable Sets of Parallel lines at a1l
Subjest Viewing Points. OCradock Test



APPENDIX
Qe
R.
&
T
U,
Yo
We
Ze
Y.
Ze

Ak,
BB,
cG.
DD
EE.

FOMENCLATURE
Cradock’ Viewing Point Be. 1
Cradock Viewing Point Noa. 2
Cradock Viewlng Point Fo. 3
Cradoct Viewing Point No. 4
Cradock Viewlng Point No. 5
Cradock Viewing Point No. 6
Cradaock Viewing Point Fo. 7
Cradock Viewing Foint No. 8
Cradock V;{mg'?aint Ro. ¥
Oradock Viewing Point Noo 10
Oradock Viewing Point Wo. 11
Cradock Viewing Point %o, 12
Pionl Commenta of Cradock Subjects Tape Recorded
Cradock Photographs
Colored Photographs of Test Equipment and Ite Arrengement



CONSCLIDATED DATA SHEET ON STATE REPLIES

yes yes 3 A A A

ves no A A A A

yes no Bt A A

yes Bo A A A Iy

yes N L - A A R E:3 ;

yes Jos R

¥e8 no . A A A A A

yes ne . A A A & A
Ranses , yes : A R , '
Kentueky ——t €S — o8 , R i ,
Louiedema ‘ - . R
Maryland S N ne . s
Magaachugetts
Mighigan : — ,
Migeisaipnd yes _— o o R

yes yes. R R
ey Hampshire . , , e N .
How Jorssy .. yes . yes : B : i
Hew Mexico yes . o ..BQ A A A B A
Hey York yes S - A A A A A
Horth Carolina 768 yes A b SR L
orth Dakot yes I N S .
thie yes ne A A A A A -
Bclahoms - ) :
Oregon yes yes. .. R
Penpsylvenis . Y98 no 4 A A A A
Rhode Island
swn Caroline
Tennosseq Jes... yos R )
JTexas yes, ne A A A A A
Jteh yes..... no A A A A A
Yermont . yes ves R .
Jirginia yes 1o A A A A A AL
gt Virgini yes 1o A A 2, A A
_zm yes R i
i . . A

Fmis usa& to indicate a atrong recomnendation by t@xe state,
Semwmeans general scceptance. @e--refers to a gpeoific requirmszzt pade by '&he a‘h v‘-



APPENDIX B

SPECIFICATIONS OF PROTOTYPE BOARD

. ) o
lI 0 *I
| |

‘L MASONITE SURFACE

5
j\r

BOARD DIVISION

PINE BACKING

/—BASE SUPPORT

<l

\ BASE SUPPORT

—BACK SUPPORTS

26—1"X 1" STAKES
SUPPORTING AND
FORMING MASONITE

APPENDIX B




APPENDIX D
TABLE OF RANDOM LETTERS AND FUMBERS DERIVED

ESPECTALLY POR CHALKBOARD TESTS#

M

< & o ™M

M o= om0 O 8

Lo T - - A S
o3

M

=

ISR T BEES S  E  E
-] N N g N B -3
| 3 N BN W B

D B WoN W D

RANDOM LETTERS
O CJ T EBP
VEMSHD
C 2 QP VWZK
L VU B Q
G MTDNILEK
D 0O 0O DG A
C 0 & Z J W

RARDOM NUMBERS
8 5 6 4 2 9
L 3 7 3 6 6
8 9 6 7 6 9
759 8 509
31 2 4 8 7
8 4 6 4 2 3
115959

H
o

&> 8% W M~ D W

E oM g w4

AT N« T A A - S SRV 3

o A oM O £ M

W 0 W W o e

S o=m W o om A =

(+ S - I I

[ - T T .

Lo T - T TR . BN B

% Refer to Table IV for derivation of numbers and letters.
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APPENDIX H
WILLlAMSBURG VIEWING POINTS NOS.2,3 &4 READING

CENTER LlNE. ®-COUNTABLE SECTION oF BOARD Z-DISTINGUISHABLE SECTION OF BOARD

NO. 2 FLAT
NAME 11213456718 ]9 [ro]uiz)i3]ia]15 |16 [i7]18]19]20|21 |22]23|24|25 |26 ]27|28|29| 30|31 | 32/33/34
- HA-8LALOCK
2A~-CAWTHON D. J.
3A-CAWTHON D. M. 1
4A-HIPP
5A-HIRSCH
6A-trosws e | [ C TP T T L1 11 1
TA-THUSIUS D.

NO. 2 CURVED

|A-BLALOCHK

2A-CAWTHON D_J. Il T ATATA T
3A-CAWTHON D. M. A A PP A A XY A R XA A A

4A-HIPP__
EA-HIRSCH
6A-THUSIUS P Lt T rrrrirrt

1
JA- THUSIUS D. A7V A T Y VAN

NO. 3 “FLAT.

{A-BLALOCK IR
2A-CAWTHON D. J.
3A-CAWTHON D M.

FA-HIPP L1

5A-HIRSCH

ZA-THUSIUS P A O

7A-THUSIUS D.

NO. 3 CURVED

HA-BLALOCK

2A-CAWTHON D. J.

3A-CAWTHON D. M.

4A-HIPP

5A-HIRSCH

(6 A-THUSIVS P IR 1]
7A-THUSIUS D. AL

NO. 4 FLAT

1B-DOMING FT T I T TTd

2B-JOHNSON M.

38-JOHNSON T.

4 B- KAGEN

5B-PRIGGE R. N,

6B-PRIGGE R. E.

7B-SELIGMAN T L1

~O0. 4 CURVED

1B-DOMING

2B-JOHNSON M.

SB-JOHNSON T. ' 777 A A A 7P A A

4B-KAGEN YN

 [5B-PRIGGE R, N. L1 111

6B-PRIGGE R. E.
7B-SELIGMAN I N N O O IO N

APPENDIX H



APPENDIX |
WILLIAMSBURG VIEWING POINTS NOS. 5 & 6 READING

CENTER LlNE- T.-COUNTABLE SECTION OF BOARD -DISTINGUISHABLE SECTION OF BOARD

NO.5 FLAT

1121341516 |7|8]9|w0f1|12{13[14]15|16|17(18|19]|20]21|22|23|24|25|26 [27]28|29|30|31 |32|33(34

IB-DOMINO

2B~JOHNSON ‘M.

3B8-JOHNSON T.

4B-KAGEN

5B-PRIGGE R.N.

6B-PRIGGE R, E.

7B-SELIGMAN

NO. 5 CURVED.

iB- DOMINO

2B-JOHNSON M.

‘ 7 VAV,
3B-JOHNSON T. Y YUY
4B-KAGEN

5B-PRIGGE R. N.

6B-PRIGGE R. E.

7B-SELIGMAN

NO. e FLAT

1B-DOMINO
2B-JOHNSON M.

3B-JOHNSON T.

4B-KAGEN

5B-PRIGGE R.N.

6B-PRIGGE R.E.
7B-SELIGMAN

NO. 6 CURVED

1B-DOMINO

2B-JOHNSON M.

N
N
N\

N
N
N

3B-JOHNSON T. ¥/

4B-KAGEN

5B-PRIGGE R.N.

6B-PRIGGE R. E.

7B-SELIGMAN

APPENDIX 1}
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COMMPR'TS OBTAINED FROM WILLIAMSEURG SUBIECTS

Eroup 1

%The curved board was definitely easler to read. Figures were
more esslly distinguished and parallel lines were much easier to distine
guieh, BRegimming and ending letters snd figures in each group were most
easily read. The pection of the curved board, vhere the substantial
curve begen, was the most difficult portion of the curved board to read,
tut this section of the curved bosrd was more easlly read than the second
quertsr of the straight blackboard.”

la

"I eould goe the letters, lines, and figures on the far end much
hetter on the curved bosrd tham on the straight board."

The figures on the curved board in the middle were not 8o clenves
en & whole I thought the curved board was clearer.”

22

"™y impressions were that the curved blackboard, from certein
positiona, was much easier to see than the straight ope. T think ths
lighting was constant and glare approximatsly the same on both boards.”

3a
*T can't see the overwall objective of the test; however, the test
may show how various eyes resot under different conditions. 1 sincerely
think I ecould read all the letters and numbers on the curved board. I
think & more positive test conld be obtained by using wndform letters,”
e
*In 8ll thres positions; I found it sesier to diptingulsh letters,
treaks in eiroles, ete., on the curved board. Many times I could

apparently give the correct answer for the flat board, when actuslly, I
wag not too sure of mysolf."

5a

APPERDIY %l



(1) Much easier to resd lettsrs and figures on the curved board.
Last position of reader gave best visibility of both boards. For me the
small row of letters was too smsll to distinguish to bes a good testy =
alao, the two middle letters were crowded together.®

éa

"Could you be experimenting with the p@seibimtim of cinmscﬂpb"
typs blackbosrds? 1 think there are definite possibilities. How about
s,...n,&;ri ;sgagﬁ.smz%%L&&Wmm%mm
gifficult from distence?” e

Ta

Sroup II

"The tests were very thorough. Heving aluays had good vision and
no trouble reading on & blackboard the curved bosrd is still a definite
rellef and more restful. I would highly recommend the curved board for
achools.?

b

27 think for a better survey should use some children too-~, Would
like & test in daylight to see the glare on the flat vs., ourved board,
Should try sitting in desk m%_ﬁm. I thought the curved board much
sasier to read at point No. 1 (more noticeable). Could read much better
from right corner of room at point No. 6 than from the left at point No.
5. Would 1ike for curiosity to have a {lash tegt--i.e,, only look at
board for a second for identification like the stndent whose eyes are
constantly up and down from desk to board snd adjusting quiekly. Most
intoresting.®

2b

"4t polnt No. 4 I belleve that the close end of the home-made chalk=-
board was slightly werped, thus making it diffioult to distinguish some of
the small letters.®

1t might have been more accurate if the board had bsen washed after
eaoh erasure. The chalk smear made it hard to tell the "o'elock" of the

openings in the circles. Also, it seemed as if some of the openings vere
larger than others,."

3b

APPENDIX K-2



{From point No. 1) *After reading from both boards, I concluded
that it was generally easier to read from the curved boards At this
point I declded that the purpose of the test was to prove the over~all
etf’ia&mcy of the curved board." :

{From point No. 4) %I felt thai'. 1 was doing & Tot of guamsing.

. Nevertheless, 1t did seem easier to read from the curved board, especially
when it came to distinguishing separate lines. In reading the small
letters, at times;, I thought I could read a group--but after reading the
first letter in the group I aouldn‘t detemim the ather three.”

(From points No. 5 and 6) *I had the same fwling in reading -
letter groups as I did at point No. 4.  In wmoving from one chair to the
other I remembered mome snawers given from the first chairs. This was
especially true as regards the circles, I believe I was influenced to -
some degrea by this, and it affected my answers from the second chalr."

4h
NOTEs No written comments were received from subject 5b.

4 1ot of the diffieulty for me in seeing spaces on the circles
hed to do with the smudges on the board and the variations in thickness
of the chalk line., Also~~being at the end of the day, my eyes became
very tired and 1% became difficult to foous so constantly,.”

éb
"I generally wes able to see numbers, figures, letters, ete.,
better on the curved board than on the flat board. There wsa a tendency
also to remember some of the numbers and positions of breaks during the

firat tuwo sessions. During the third session my eyos were & little tired
end ¥ had & headache.®

b
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CORVED 4KD FLAT DOARDS FROM PHOTOCRAPHIC VIEWING POTET

RUMEER
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CURVED AND PLAT BOARDS w PHOTOGRAPHIC VIEVIRG POINT
MR
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CURVED ARD FLAT BOARDS ?ﬁg}ﬂi PHOTOGRAPRIC VIEWING POINT
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CRADOCK VIEWING POINT N?. 12
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FINAL COMMENTS OF CRADOCE SUBJECTS
TAPE BECCRDED

Questions:
1. Your name, plesse?

2, TYou have now participated in this entire experiment--what are your
over-all opinions of the curved board as oppoded to the flat board?

3, Would you like to see this hoard used in clsasrooms?
4e Would 1t help you?
5¢ Do you have any comments about the teat procedure itaelf?

Answerss

A

Q2. It's definitely better,
Q3. Tes, sire

Qs Yos, sir.

Q5. No, I den't think so.

. Carolyn Rennedy.

§2. I like the curved board botter. BSevcause in moat positions I could
sge more ¢learly the mumbers and the lines.

Q3. Yes, sir.
Qe Yes, 8iy.
e o, sire

Qe Marjorie Melaon.

Q2, It's much easier to read and I think 1t's easy on the eyes because it
wore or less follown the ourve of the eyes. You don'$ have to turn
your head--just more or legs your eyes.
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@B
Qs

B

R

Q3.
Qe
Q5+
Ql.
Q2

N
Qe
Q5.

Yes, sir,

I think so, very mucha.

I think 1% was carried on very well and T think it's a good test.
Ronald Maxon.

Well, I believe that the curved board is best over a large area,
because the plane board 1s sll right if you are locking straight at
it, bubt from an angle it has many difficulties and eye strainsj and
I believe over-all that the curved board is batter.

I world,

T believe it would help me because it soems to take some of the
train off of your eyes from an angle,

No, I thought that the test procedure was ell right. It didnft tire

us for looking at 1%, In the future the curved board will be tha
thing.
John Piner.

Well, the main thing I've seen, 4% seems to make 1t esmsler %o seo
from more different angles.

Yes sir, I believe I would. It makes it easier to take notes from.
Yes sir, I belleve so.

No, sir.

Sarah Little,

T 1ike the curved board beestise I think you csn gee a whole lot more
from the different positions. TYou can see much more from the eurved
board,

3930

I think 1t wonld,

Vo, except I think 1t's a very good ides and I have enjoyed doing
thisy I renlly would like to pes the curved board ussd in clossrooms.
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QL.
Q2

QB
Qo
QB

A
Q2.
Q.
Qe
Qe

Qe

B

QWb

Q55

Fugene lLopege

Well, T think the curved board is much easier to read and eount lines.
It's baetter-—mch betier.

I cortainly would,
Yes, 1t would.
I think they were carried on right.

Willism Eckroade.

The fipgures are much plainer and easier ¢o read.

Yes, I wonuld, 1 see o great number of advantages to it.

Ro, I think 1t wes very intereating to participate in 4t end I think
I gained & 1ittle knovledge from it.

Tormy Chilten,

Well, sir, the curved board is definitely sdvantagecus in certain
positions for angles, for looking on from the aide, why, 1t is a
definite advantage. You con see it from slmost any anple much
better than you can the flat board. The flat board, though, I think
is better for straight-on looking.

I think 4t would be very helpful in olassrooms, perticularly when

looking from side to sldes It can be seem from elmost any angle.
Which I say e,

Yes, I think it would beosuge many times I've sat in parts of the

rooms whers itk been imposeible to see one end of the besrd because
of the glare, eto., vhich was on 1t and I think the curved board
would elininate that.

Well, I think thet it was & vory well conducted test and I and from
uhat. I could see from 1%, 1t should be very conclusive; I beliove
that from the opinions gotten it will definitely show that the eurved
board hag everything over the flat one.
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