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: COLOR—BLINDNESS STUDY
COLOR DISCRIMINATION ON THE TICCIT SYSTEM
. Calvin S. \Asay : A
o X _ Edward W. Schneider . ' S
R - > 7 April'1974 " X

Richards and Macklin (1971) estimated that color coding may be a
-source of confusion, or not seen, by about 8 percent of men and . 5 percent
of women.', ITI'C_}CIT courseware, thus far, has depended on color coding as:
v 1) a r;'neans of idea isolation; 2)‘ a ;meansoforg'anizing;_ and ?)\)_occasionally
.és a means of addi‘ng variety. The prpblem is Whether the peculiar TICCIT
system colorswithin the color coding schemes Will be a source dfconfusion,
or not seen, by so‘me segment of thetarget populations |

Thuline (1964) indicated a p0551bility of putting color deficient
grade school students at an unrecognized disadvantage by using color in
'-. teaching -In the study a Survey of 10 341 grade school students was \made

A larger proportion of color defic1ent c}uldren appeared to have learning and
behavioral problems. A’ study by Dannencjnair (1972) gives some support to
the idea that color deficient h1gh school students may. also have learn1ng

_problems. Scores on a color&-blindness test, 1.Q. scores, and semester
' Ty

"grades in a high school biology course were correlated for’_al. students. INo

relationship was-found between 1.Q. and color-‘blindn'ess; however/ a strbng

. B . ) . o . o, o

. negative relationship was found between color-blindness andisemester/ grades .
. : N o '/', . B

\



.diftion is cleared up in seeing&hat biol

‘ware. The identification of these color cor

in biology. In a correlatio'na'l study by L renz an McClure (1935) it was

found that no relationship existed betwee?n @lligence scores, color-

V, 2 g
5 L

»blindness; and academ1c success in coll@ge students. This appears to"

|

contradict the Dannenmair study- and the f' d1ngs by Thul1ne The contra-

‘gy 1S highly filled with color,

\

whilef- general academic success is probably quite indelpendent of perfect

"'color discrimination. To read a 'book with black print on a white paper can

[~

. . t
be. discriminated easily even by the coloxl‘ blind »

TICCIT courseware may be easily correlated to the Dannenmair )
. i T .
study in predicting that i:n general acader ic work,, the color-blind student o

Y
Rl

will appear no different that the normal propulation, but with TICCIT color .
o~
' |

/

» coded material he may have problems However, these problems may be

lessened if/color confusions can be identhied and avoided in TICCIT course-

nfusions on the TICCIT system

| » o |
was accomplished by the following: \ - o

METHOD - - - |

-~ .

" Confusibility of the seven TICCIT system colors was determined

by subject color coding errors tallied into a confuston matrix. An érror

was defined as a sﬁbject response (color coding in a subject selected

/
fa [ -

color) d-i"ffe‘rent.;than the stimulus color given. Each color, crossed with

ifself and all other colors in a confusion matrix, indicated which colors - \
;4 .

v‘ a 3
. : . , \

are_vco.nfused with which ;others.‘ o \ o )

Y s : _ |
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, A

Eleven color-blind Brigham Young University students were the

B

color-blind'subjects 'Ten were male, and one was female. Three normally-
*.  sighted BYU ‘students were also used for comparison to th,é' color-'lglind' d's
- responses. rI“wo of the normally-sighted students were 'femalL; and one was

mal'e.' Co-ler-blind.ness was d'e_termined by the scores on the p’seudo—isochromatic
. ‘\\\ v . ’ M
plates.” L . )
o \. .
The apparatus used was a TICCIT terminal. consisting of a televiséén

display and the special user keyboard Materials such as colOred marking b
' -~

' pens and respon’_se sheets were also pro\'/:i'ded..g‘,;

-

v . ' - \ | )

~An’ advertisement was placed in the BYU campus newspaper: the

Daily Universe on February 12 and 13 1974.. Respondents to this ad, 17

\ ' in numberz were scheduled for the study during the follow1ng week Ele‘yen
\ ' of t,he respondents were useq Thr‘ee normal sub]ects Were also used to
compare against . o

E Thecpseudo—iSochromatic‘color-blindness“ plates were presented to - .

BN - - t
N . »

I s e ,‘
,‘_;each subjéctL The results of this test are presented in Figure lashown on the

7 followmg page
"Ina short pre- tra1ning session (see Appendix d), the students were
' introduced to the colpr/ a,nd the color names on the TICCIT system by demon—

strating two preliminary color coded pages The seven colors of the TICCIT

7 system were ypoin'eed out to e-ach Subjecﬁ./ Paper copies ofthe two prel.iminary -
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! s ' ' 4 . - ) - ‘ ' . . - -
television displays, as well as paper copies of ten stimulus di-s_plays to- -

be prese’nted‘following preliminary training, 'Qvgre given to the'stgdent*(see

. - L - . oy ] . A .
Appendix'B). .The paper copies of the stimulus material were black and

white and contained none of the color codings tha,t appeared on the screen.
. . P B i . r,‘ \

Each word and punctuation of the stimulus _r_néteri'al on the sc‘r'een‘was"‘

, : S \ .
randomly assigned one of the seven system colors. The subjects were -~

shown six éol‘ored‘mar'king pens v&Biqh- correSpOnc_iéd to’six of the seven

Y \ -

‘colors on the TICCIT sj)stem. Black had no pen to représént it. In the .

preftraining'sesFion the subjects'Wére showp'hbw_to mark the paper‘copies
] . . i - ° '. ! . ) S .

. with the colored marking- pens so that they corresponded to the co}dt ced-
ings of the same _mat,eri‘ai‘“'as it -appeared on the TV screen. As pra‘cti.ge,

they were allowed to mark the paper copies themselves with the experimenter
. ) . , ., \ -7 : . - . . ; ’
guiding them. The colored marking pens were each labeled as-to the partic-

~ular Syétém cdlo; that they were to be used for{ When the pre-training /
. . . ’ " . 35 T . : T - //'.

session was completed, the subjects then proceeded to work tHrough ten -
: - " . P LN - ‘ -

more pages of color coded stimulus material, color coding tk dpgper copies
as_.theyvh'ad beeninstructed in the pre-training session. A}f:er7> subje,ét - y
/"' ’

completed the Eolor coding task, he was asked to completeé shi¥rt

. D ] ) / & .
questionnaire (see App_eﬁdkix c). ) . T o /,/- PR o
. } . . - // . e
RESULTS . + ~ W L . / /A,
. : é: oo . o L S . ' ' ;"‘/ : ¥
iConfuston Matrix: Errors in color identificatieg were scored :
_ S L oy

‘using a transpardnt overlay key, and tabulated in a confusion nrftrix’(see i

[l

Appendiﬁc_ D)._ The results from the color-blind Subjects ,wyere combined and -

. gx’ : ‘ }\ oo i ’ v LS



the e'rror.‘c‘ounts were converted to error, probabilities, as :,s‘hown in Figure 2
o ‘ _ » : - L™ ‘
on the following page. The same was’dpne for the normal subject responses.
&e probability in each cell is a conditional probability” of trh)e form: Prob.

T Rx/Sy }, which can'be expressed in words as: *gi‘ven stimulus color y,’

what is the ;i\}obability of obta1ning resp0nse Xx? In addition to, the cell

probabilities the overall error probabilities for each color were calculated. )
‘ ) ) . . o'

They abpear 1n the extreme right—hand. column of Figures 2 and 3.

Figure 2 shows five color combinations as significant Significance

. is set at the 05 level The-”Hifference between traditional statistic uses of
" N
the, alpha level and the use of alpha in this study is that to be 51gn1ficant,

/-'~a' '

the &core must be above .05 rather than below In other pords five times

-

or less out of a hundred wilL be cou/nted as a @hance error- While any .more

S

&

errors than five out of a hund,red is:then Considered not to be chance, but

‘ a significantjproblem boint\. In order bf significance, 'the\ fol'lowing c‘olor N

confusion probabili‘;léies were found: ,. ,: . S s
, : . DR *  Error )
J Stimulus "~ Response . F Prob%bilig/
: N Green % Yellow \ 0.3930 °
e Cyan . _Whitey ~© ~ 0,2591 :
' N | — White ' g, Cyan =~ - 0.2239 .
|__Yellow . * =~ Green =~ 0.1168 “
Red o ‘Black : 0.1089 -,
o : ’ Q
\.u“ . -) N N
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Stimulus 1 _Response . ‘| ELrror '
~ Color Given Red Green | Yellow | Blue | Black | Cyan | White. Probability
. i , * - i /‘,“, . . ‘3
Red D.0016 #0.1089 | 0.0008 | ~ *0.1113
~ Green > *0.3930 p.0007 | 0.0172 | 0.0007|0.0014 { *0.4130
_Yellow *0:1168 | >< 10.0067 | " 10.0008 | #0.1243
S T ' - o -
Blue - " 0.0022 0.0065 | 0.0007!0.0094 ~0.0188
Black 0.0146 | . 0.0008 | _ . 10.0089 | - 0.0243
Cyan 0.0015 0.0015 | 0.0167 }0.2591 *(.2788
N . 2 J'*- - B ' ~ ’ | - . )
- White- 0.0015| 0.0008 0.0098 | 0.0180 '*0.i239 - #0.254D
| . T A ﬂ : _, | -
*Significant at .05 \l_gével o L
el v ) - . .. b . ) (;
Y . : ~ (_\ v * :
= Lol
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: % I . -
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7 Figure 2: Combined Confusion Probability L
_ Matrix for Eleven Color-Blind Subjects -
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A . e Overall
| Stimulus t ,__. Response Vo Error
- Color Given Red: Green Ycllpw Blue |"Black | Cyan ; °White . Probability
Red ¥ 10.0060 0.0060
Green . ’ 0.0079 0.0026 0.0105
Yellow ‘ . 0.0000
‘Blué - _ \\ 0.0000
4 \ ’ e H .
BPEack 0.9060 :0.006O 0.0120
Cyan ., ~ ] 10.0028 0:0028
< Ty ” i PR = ; T - ]
’ White | > 0.0083 0.0165 ° 0.0248
S .
) ‘ A\ \
AN -
N \ ,
- //(- . \'/I\‘/‘ . '
| . N PN
- ' . h\ i ‘
i g
.V. > . _ Z - -
Y " o S ST - ’ .
i Figure 3: Combined Confusion Probability \
} " . Matrix for Three Normal Subjects .
\ \v : . . . - ) s
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as ‘follOWS

5

) the following page). .

, _»Overall'.error probabilities per color in order of significance are

Gre.en
Cyan

“White
Yellow

Red

.

0.4130

0.2788

0.2540
0.1243
0.1113

'

~ Figure 3 reveals that none &f the probabilities is significant; for

normal subjects’,

\

- Questionnaire:

«

—~

oy

Question 1 results are shown in Figure 4 (see

Out of 20 responses made by the color- blind S as to

problem colors\, yellow- grexen, cyan white each received 40 percent of the

sub@cts only mentioned that blue black combinati/ons were sometimes hard ’

to

-

L responses

see

T

».

Question 2 rdsults are shown in Pi'gure 5 (see Page: 11)

© . most preferred to leiét/

N

red, yellow, white, cyan and green.
. Cr - -

much higher

', of color-bli'nd stUdents felt' color should be used: in ins

3 / ‘Question 3 results are shown ip Figure 6 (sé'e"Page ,lZ)

-

pre ferred col—or

B

L4

- Red black received 20 percent of the responses

Y

Normal

hd

e ™.

From &

b

the color- blind lisfed blue black

A d

Normal .subJects mean preferences

were higher on every color than the color-blind subjects

The1r ratings were

ction.

B/

Some'felt

i

basically in the same, order except for green which was rated relatively,

. A maj rity -

it was a necessity for variéty while others felt it was an excellent idea |

/ )

_'/ isola/or

However

-~

(.

e

a

%

1

N

six of the subjects answering "yes,"' qualified their

o~
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Aruitoxt provided by Eic:
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‘Percentage
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Total

&'
R I s
- 100
1
. 75
J

50
. .25
i 0

- P .
12 iy
D .
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61.5%
15.4%}23.1%
L
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/] » rU o
S = Z.

_Figure 6

Response Percentades on if Color
Should be Used in Instruction '
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response _with a reduction of the amoufht. of color from the experimental
stimulus mate'rial,a.nd a plea for_logical use of color'codingf No;rmal subjects

all felt color was desirable.
: ]

)

- T '- Black and(White TV, and..Background I_ntensity:'_ Ti'me did not allow

for more than‘three suibj_ects to be asked for'preference..on these topics Two

. «

of the subjects after seeing stimulus material on both black and white and

. color sets, felt they liked the black and white set best The other subject

felt the color set was best because of variety. The ‘two pre_ferring'the black

-t
ey

and white set seemed to be judging their preference on the severely random

a:

: color coded stimulus material’ rather than from the explained actual use of e

T

color coding in TI,CCIT courseware, o .

- ¢ Two Sub]eCtS preferred the medium 1ntensity for the background on

~

the- TV display (three settings: 1) highest intensity;.v ) medium intensity‘;rand

P

3) .lowest intengsity). One preferred the highest intensity.' He did say that if.

- " he worked at the terminal a while, he may tend to prefer the med'ium intensity.

.// .

DISCUSSION S ‘ e - T
. . K S

b * The individual cell probabilities show that color—blind subjects

experienée problems discriminating between yellow and green, cyan and ”

’

white, and red and black. Normal subjects have no real-'trouble with any

. - . . “ . _‘
of the color combinations. Most non-significant error probabilities for the ¢
color combinations may be explained in terms of errors of omission. For

»

example, the stimulus was w'hite, but the subject failed to mark it, leaving

“‘-\#_ B it blank. .This failure to mark the stimulus white probably was: not because of
failure to discrimina'te between black and white, but because of overlooking

.

" L‘ . 5 | L




o . ’ . f
A . . ’ 1:4 ; . ) ?
/ : . ;. . .

/ the stimulus. Many erfors may have also beep due tg not understanding the®
]
/ procedure completely, mismarking, etc. E Had the sample size for the normal

- . R - -
o

group been more equivalent to the,co{or‘-blindgroup, the normal erroxzs'could .

‘s -

| . lessness rather than color confusion. -

-

|

{' have been used a correction factor on the color-blind errors made from care-
|
|

~~" It seems‘rather interejing(that the questionnaire revealed the same
results as the error probabilities. Question 1 and 2 resuits seem to verify
the results of the confusion matrix, .

Question 3 on the questionnaire shows ‘that the color =blind subJects

|

Y generally feel that color is valuable if used logically and Sparingly ‘This

e e

' does not seem congruent with the results of the preference for the black and .

el
¥

white TV, .however.

It was not expected that the color—blind subJects would prefer the

. a . »
B (s

black and white TV displays to the color. Because only these subJects were
7/ .

hh TN
A ————— e - —
e

asked there is certainly a high probability offsampling b1as Questio‘n 3.’-‘
N shows that the color blind subjects do tend to think color- 1s a de51rable

! 8 N . ~ J - . .
: thing onh-the TICCIT diSplay The two subjects preferring the black and

white set, on further questioning indicated that the randorﬁi"noisiness" of

3

the stimulus m)érial had made them feel that color wasn't worth it. Hoyvever
both also agreed-that color -might\be‘desirable' if used 'less and more logically.
. They also indicated that color 'that was confusable should be- avoided
A preference for the medium intensity of TV display brightness in

the background was found " Time did not permit seeing if background bright-

ness eff_ects errors;in color discrimination. None of the subjects liked the

ERIC - 16




low intensity, two"liked the nfedium inte‘nsity " 'eSt, and one liked the high

“. ‘intensity best. All tended to feel that in working for a 1°ri9)’t1fné at the,

' terminal, the medium intensity would be easiest on the 'eyesand enable

L ]

- them to discriminate colors bei?t;f -

-

I3

CONCLUSION'

" We tentatively conclude that simultaneous use of green and yellow

Al ° -

color coding should be av01ded in the TICCIT lesson material. Of course,

P
-~ K3

this may not always be possible In such cases, underlining, capitalizing,v.
subscripting and other means of redundant cueing should be employed White
and cyan\should likewise be avoided in combination, although this, —oom- |
" bination iﬁ less likely to occur in the scheme of TICCIT color usage; white
is usually reserved for the characters typed on the screen by the student

¢

The use of} red a"nd 'bla'ck._,in'-combination, ‘although not as’severe a‘problem,"

&
t

should be reduced where pessible.

1(‘ M
Generally, color- blind students felt that color ‘was desirable in

instructiOn if used sparingly and logically.

.
( ' )
.

! ,7/ ) . v '/.‘ '
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APPENDIX = . cg .
DNDREC S

PR_E;;’i_‘RAINING
| Welcome to‘the BYU Institute for ComputerJ Uses in Education. ,
"The TV-—keyboard system ‘{you see before you is a computer assisted
instructional system called TIGCIT.' The TICCIT & System allows a student
to use this keyboard to command a computer to generate instruction on the
IV screen.. Eventually, this system, or ones similar to it will be |

established in several junior colleges around the nation. Students at

these colleges will have access to intermediate algebra courses and to

Pl

~

English -composition lessons on the system.
O&ne of the highlights of this':system is the use of color. This
special TV screen'.can,_generate seven distinct colérs for use in instmction; _

The high resolution screen, finer than a home TV screen, and special color

" intensifiers help to make the colo’r distinc't . \ ‘ ' s -

One question which has developed is whether or not color-blind

DN
students might have an unduly hard ,. if not impossible, time distinguishing

colors on the systeni, In some instructional displays the information has
certain color codings which help to communicate the informa'tion, and thus
it is important to be able &) distinguish colors or at leafst intensities
-~ . [ :
_ . . | o L LB ‘
AN _ S ' L . o
l‘ . N - N . ° ., . ] . . '
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'.~\,¢ L .'./ e C . N oy :
Purpose- The purposé of this study is\to see what colors are most \v pet

, S

often ;?:Onfused with others This W111 N >w the 1nstructional designers to

v , T
, ' avoid using confusing col%rs in instructiOnal frames for the benefit of the

»color-bl'ind. , L

+

i
iy

o~ ~ Procedure: Onthe screen you will s\ee seven numbered sentences.
- Note that each sentence is a different color, representing all of the possible

.

vt

i spondin'g to,'six 'of the seven colors-. Black is the color not represented .

‘ w\ Red. . " pink magic marker
. ¢ .7 Green green magic marker
- _ : o Yellow yellow magic marker.
- o -Blue dark blue magic marker
,,\ o ' Black none L
AU Cvan light blue magic|marker
\\' ' . White * orange magic marker (since there is no
: . . e N Such th'ing as.white magic marker)

The sheets of paper on the table are xeroxe copies of the displays

Ed

\ that w‘ill appear on the TV screen. The main diffe'renTe is that the xeroxed
. copies are not in color, but are black_ on-white. L 5
- / _ \ : For ekample, look at the first page; markéd sample, Now, push the

L

T is_ki'p'butto'n for the 'same display on the TV screen.

& . N . ‘ ) . \ , ‘. ‘ X v v L
. ) H Note the amount of color on the v display. All-seven colors -haj:
s . b en randomly assigned to each work and punctuation. ,Note the Red-peri

at the end of., the very 1ast sentence. The word multigle in the title is also -~

e
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, \’Tbefore starting to mark with the next color Try this strategy on the next.

. . . .
~ o . ¢, . . O . . .
‘. - . . : RPN .
. ' ’ . . - - { . . .
. P . R . B} : %
©g

-

_‘ The in th‘"secorrd sentence 1s~green and goth in the th1rd sentence

o~ L T
. a ..

‘-

- ate both yell\o\w tAnd in the fourth sen‘!ence is blue. Produ,ct and pow$

. RN .
tn the fifth sentence are ‘all black.  And in the last sentence: oﬁ the deéond

< . T

- . 2 .
i

‘.paragraph is\cyan, which is a light blue. The pright before th&s cyan S

\' . 5 T ' - e
\ . N . -
. . .

£

‘Colored word and is white.

°

,

# The task you are asked to do is. to RSok carefully at‘the TV display

. and mark the corr,esponding xeroxed page with the magic markérs to look as

close to the colored TV display as possible You have a magic marker for

each ,color except black which you should leave like 1t is. Because there

Toa

| is no white magic marker orange will represent- white. When you are

finished with that display, push the skip button and the next display will
a pea? Turn the page to the corresponding Xeroxed display and continue
to where the xeroxed page: will tell you to end

. As pract1ce try maicing the first sentence of the\synple display

I4

look -as similar as possible to the, TV display in coloring R is probably
\

mos_t practical1to mark over a whole word like highlighting in. book rathe[

than trying to undefrline, ar trace \individual'letters . ‘In come case such

-

L4

careful in order not to mark mor% than intended.’ -
One marking strategy which may help you work fast o yake \

one color at a time and mark all words and punctuation of tha*color first

-

two lines

L

_ \ _ ' '
Any Questions? . If you have any probleins, just call me...Begin.
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,35'-w~  _K} B |
1 elgdne to the BYU T&CCJT t?0|llty.‘}v_\'159l
2 This TV dlspla»,lg\a means’ to instruct.
3 math and Engllsh w111 be taught.\ f"
4, Later many “other subJeqts lel be taught |
5. wany questlons arise about this system,
6..Can color bllnd stugents see the cglorsr
7 Yhich colors@should\be av0|dedr |
e v | g _" gy “:
.Beiow you will find the 71¢o10rs. o
L. Red T
'2,'Gr66h ;“;;, / B . "1' '   e
3, Yellqy o | o
~4,fBlue R | o
5. Black T
6. Cyan . T
7. iihite - - : | o
WE  RAGEL CEDIT) (-)g(s/ohemneh
t S g R




> Lkeast\Common iultiple(L.Com)s ™ .
i N “l'( h " - ‘3\ o .l"' ‘. “.: o k : ‘ ’

Coe Y- ) .
. e »,

L

The lgast common muitLple of two natural ,/'
numbers p’ and 4 s ‘the smallest natunal 'é~'
‘number wh|oh is 2 multlple o% both P and q
The least common multlple(L C. m) of p and q
is the product of the hlghest pnwers of f
'd'prlmes whlch d|V|de p or/q |
= ST -
| To obtaln L. C " of p and q we multlply the
';ihlghest powers of prlmes which: occur
the prlme faetorlzatlons of P. and q. 4&1’
“The L.C.w- of. several natural numbers s &
the smallest natural number Wthh
multlple of each of the i ven numbersof,_, .
Phab: 2 '*EDIT‘ (- )u(S)@(‘----)A

/




o It can be shown (see handbook) that

9~cos °(+,G)

) ' l& ,_i, "
-;‘ -5 "-,n.‘ and “‘, P l‘ ' 'r.
R ' "\_%
Ecos@("ﬂ.’)) ‘
y;‘\
. beoN T “v N - e "Q'
. : L ) )

A2 we' mnow cosd.or s1nd andﬂ 's 'P’i;
'Iquadrant then we can compute the gther.
‘Of the two. (Remember th t "-~Ye;l ‘,~'¢{\§:

snnZOH‘ ooxd l )« o T
7.3; Thls s, done in Segment %*an“’ .

Lesson 6 2 -“A;; - 2; | -‘*,,7: RA

.--—4/
N 1 .
Jj - - -‘:

r
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S Flthhb HELF K6 WORDS
'f”\ IN-SENTENGES .~ .
| Helplng words are words that sometlwes
JOIn with a verb 16 he(b make a-verb
phrase. These helplng words suggest |
LIKBLIHGOD or rbbSIBILITY hhen they are
T used in a verb phrase, helplng words a1-
o ways oome BEFURE the verb i ‘
.f,.
¥

As we learned before, the helplng words N
”?iare: may, mlght must |

-shall, should

can, could
_  ,,w|l1, would - ..“”1ij |
RULE - Fhef:d EDIT (=)ulsjo(---=)A
J e 2 o , ’




-Put a comma before the added llnklng |

xword 't necessary

This is it ,for That is not it.
Thls is. lt yyet That is not it,

d nThlS'

" This
This

This is

This

. )

~ COmwA FGRYETSO

RULE

Y%ls

| S

‘is

i s
{

i's
I, That is not lt

|'S

a1 ,so That | S not it,

|t and That is not 1t.”
it or That is not it,
|t ner That is not it.
It but That is not lt

CFReE:S EDIT - (- )a(s)s(----jA



,IThls paragraph is not ooherent because |t
’has no loglcal orderlng | o

The moment I saw the room, | Was. over-
whelmed w1th a sense ot dlsaster Tne floor
itself was covered with mud and debrls.rThe _
.‘plano lay broken and soratohed hs my eyes‘
moved around- the room, | noticed that there7

dnere books and vases all over\the floor. Un -
' the\other S|de of the room, the wnndows o

were shuttered ln the far oorner of the
room, the huge ohalr lay overturned and |
fspotted with mud The entire room‘gave
Tevldence_of the hurrfoanet@enightbefore.

-

. . . ) \‘/ r_ ‘, ‘adf
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BN

Wt I13Verb Fhrase = l-33helpin§,+"v£rb
o N ' \ ‘ BT S
} | VErbyx‘j .

. Then the verb. can end in -ing., -

| f _Ve(rb Phrase = __vv'-r_verb
~ Then the verb cannot end'in -ing,

. A
‘ ‘
. , )
. '
N

CRULE - PAE:T. *EDIT (-)u(s)S(=-==)A

e ) . . | 1
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P 5 .
L .

To flnd The prlnCIpal n- Th relt ’Vﬁn ofc,_i5
| where n is odd when c<0, proceed as

follou o (ﬁ. T
1. Find a number x such that x"=c,
2. Use the following rules: 5

a) If x20,then A" = x. - .,

B0t a0, then

RbLE




AN

They are the city scavengers, these plgs.l

Ugly brutes they are, haV|ng, for the most

part scanty browq backs, 11ke the lids of

old horsehalr trunks, spotted W|th unwhole-

"some black. blotche§‘ Theywhave long,,Jaunt

legs,_too and sueh peaked snouts...xThey

are never attended upon, or fed~ or drlven,.-qa

N,
[

or caught but are "thrown upon thelr own

resources in early 1|fe.

SO

o



1 love you'

sald 2 great mothep.'

LY

"| love you for what yqb are - ©
‘ Knpw|ng 'so well what you are.~'r v
~hnd | love you more yet, chlld f
.deeper yet than ever, child, N
for what you are gountho be, s
'-knOW|ng 50 well you are going far,
| knOW|ng your great works are ahead
'-ahead and beyond, - "‘_.,

yonder and far over yet "o

R T +»Carl Sandberg

- .

'RbLE- . ~'PAuE:10  *EBIT  '(f)u(s)S(4f??)A~

'?"'. ‘ 33




o
n

“He who gets up at cockcrow and thinks of
nothlng except doing the good |s a fellow
of the holy Shun. .Hg who gets up .at cock~.
crow: and thlnks of nothlng except h|s |
\proflt is a fellow of the brlgand Chih, Do o
you want 6 know the difference between the 307
holy Shun- and ‘the brlgand Chih? 1t consists
of nothnng else than of the dlfferenceg | f)f3
between the good and the profltable ol
-;f/ lTrapslated from the aerman text in:
Richard 4 ;llhelm, mong bsi %mong no)

(Jena, 1921, dook 7@25), p 163 ;4*3‘1'
RLLEs © 0 rAWBIIL "EDIT  f-)u(s)s(----)A

ERIC -+ o 4



TR

FOHN

Bllnde Klage im \ind, mohdene Hlnterage,
K|ndhe|t leise: verhallen die SChrntte an
'schwarzer Hecke,_

Lahges Abendgelaut J ﬂ.
Lelse kommT dle welsse hacht gezogen, J ,ﬁ

' \?
. g.‘np"._' ’ . . N , \

S 4 ‘ : '\

Verwandelt in purpurne Traume Schmerz und
Flage S ,
Dés stelnlgen Lebens, - o |
Dass nlmmer oer dornlge otachel ablasse
“vom verwesenden Lelb RN 'u -;. .
; 3 v L .

o beorge Trakl o
orfE - tAuE:l2 *EDIT (=)u(s)S(----Jh

3n
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QUESTION NAIRE

What c;)lo'rs did you have trouble with?

g'

Rate the seven TICCIT colors on the scales below by marking an X

where appropria te.

Red

»_Gfe e»rf
Yellow

" Blue

B}ack

Cyan |

. White

4

Do you feel that color is a desirable thing to use in instruction such

+1 ] .

Most Preferred

Least Preferred

Color Dieeriminatio‘ﬁ Study

+

LS

as the TV displays you have seen today’-’

| | [
S T Ll
r:*‘l-L 'll‘, : \,l' I ] - |
S I [ IR
+1] | | S
[ ] I~ = j
41 " [
. ro
4l | |
| N
+1] -
o -
+1] ] |
f B L
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"CONFUSION MATRIX

«

-Name

Date -

. .DATK COLLECTION .

-

SHEET

Response

-

RED

GREEN

REV

i

YELLOW

>

3LUE

o~

JLACK

(Stimulus COlor'Given)

TYAN

VHITE

RED #* GREEN  YELLOW  BLUE. BLACK . CYAN . WHITE
GREF ' ‘ YA]
’ J S . ¢ <
A\
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& v
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