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Appendix A: Chapman-Cook Speed of Reading Test, Instructions for 6 printing unit arrangement
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IOWA-CHAPMAN READING TEST

Name____________________________                    Date_____________

DIRECTIONS:

In the second half of each of the following sentences, one word spoils

the meaning of the paragraph.  Find this word as quickly as you can and

cross it out.

For example, in the first paragraph below, cross out the word

which doesn't make sense with the rest of the paragraph.

It was such a cold and wintry day that every person
who was walking wore the thinnest clothes that he
could find in his clothes-closet at the time.

Which word in the second paragraph?

There was a fire last night and five houses were
burned to the ground.  It all happened because
someone was careless and threw a nail into the
waste-paper basket.

There are twenty-five paragraphs on the back of this page just

like the examples.  Find the word that spoils the meaning and cross

it out   You will have 2 1/2 minutes.  Work as quickly as you can.

Appendix B: Chapman-Cook Speed of Reading Test: instructions, text and key



1.  Tom got badly hurt the other day when fight- 14.  One day we hired a boat and went fishing.
ing with his older brother.  As soon as this After we had caught enough, we went back to
 happened, he ran home to his mother, laughing the cabin where we cooked the chickens for
as hard as he could. supper.

2.  The woman burned herself badly while she 15.  The poor people of Holland wear thick, heavy
was making soup, because she spilled a pan of wooden shoes.  As they walk the sound of their
cold water on herself. shoes makes it very quiet in the streets.

3.  One day we found something in the woods 16.  We forgot all about our little kitten and
that had four legs, long sharp teeth, and were gone all day.  When we returned we
thick brown fur, so we knew it must be a found him on the porch barking to be let in.
bird of some sort.

17.  We are interested in what is happening
4.  We started to cut down a tree in our in America and the other nations of the world,
front yard, but after working for two and so each morning we read the dictionary to find
a half hours, we gave it up, because our out the news of the day.
hammers were no good.

18.  The river was so wide and the current
5.  Jack never seems to look where he is so swift that we always kept a boat ready
going and is always stubbing his toes and for whenever we wanted to walk across.
falling over things.  I think anyone who
does that is rather clever, don't you? 19.  Mary said she mailed a letter to me at

the post office the day before yesterday,
6.  The farmer said we could have two quarts but the milkman did not leave anything for
of mild and a quart of cream tomorrow, but me when he came at noon.
we would have to bring a couple of bags to 
put them in. 20.  In order to be sure to have enough food

to last them through the hard winter, the
7.  Some people are fond of sweet things.  settlers planted great fields of roses in the
They put lots of sugar in their coffee, and fertile soil of the valley.
eat lemons for the same reason.

21.  John is going down town with his mother
8.  John did his work so well, and got such to buy a new suit because he is going to a
good marks during the whole year, that his party, tomorrow where everybody must
teacher thought he would be sure to fail wear his worst clothes.
the examination.

22.  As soon as the house caught fire one
9.  When one goes on a picnic and takes along a of us telephoned the fire department and
big pitcher of lemonade, it is very provoking in less than five minutes the policemen
to find someone has left the forks at home. were hard at work putting it out.

10.  The old schoolmaster was very harsh and 23.  Frank hopes to be a great baseball player
cruel to the boys, and beat them when they when he grows up.  He plays all the time and
made mistakes.  So, when he left, all the never goes out in the afternoon without taking
boys were sorry. his cane with him.

11.  When my mother saw the marks of muddy 24.  We worked all day in the carpenter shop
shoes on the floor and all over the nice making a chair.  When night came, it was
clean beds, she was surprised to see how nearly done and we needed only one small
careful the children had been. piece of glass to finish it.

12.  There was a great deal of rain and 25.  We were out in the middle of the ocean.
dampness in that country, so the poor Everywhere we looked we could see nothing
people who lived there could raise no corn, but waves, except when a train passed close
because of the dryness of the soil. to us going in the opposite direction.

13.  When it began to cloud over, and the 
rain began to fall, Mr. Jones went back
to his house for his umbrella because he Number Correct                                       
did not wish to get sunburned.
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Appendix C: Minnesota Speed of Reading Test for College Students by Alvin C. Eurich
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Appendix D: Nelson Denny Test of Speed of Reading and Comprehension, extracted from James A. 
Holmes, “Formatting Variables and Typeface Variations of Dot-Matrix Print and their Effect on Reading 
Comprehension and Reading Speed” (Holmes, 1986)
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Appendix E: Welcome screen from the instrument
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Appendix F: Vision data collection screen from the instrument
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Appendix G: Demographic data collection screen from the instrument
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Appendix H: Sample Speed of Reading Question from the instrument in 10 pt, Palatino, crisp anti-alias



159Legibility and Comprehension

Appendix I: Sample Comprehension Passage from the instrument in 10 pt, Palatino, none anti-alias
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Appendix J: Sample Comprehension Question from the instrument in 10 pt, Palatino, none anti-alias

(on following page)
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Appendix K: Chapman Cook Test questions used in the instrument

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Answer Key

ABCDEFGHIJKLMNOPQRSTUVWX question identifi er
334443444544544424124344 numeric key

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
The Chapman Cook test

C1) chapman sample 1
It was such a cold and wintry day that 
every person who was walking wore the 
thinnest clothes that he could fi nd in 
his closet at the time.

(1) person

(2) closet

(3) clothes

(4) thinnest

(5) walking

C2) chapman sample 2
There was a fi re last night and fi ve houses 
were burned to the ground. It all happened 
because someone was careless and threw a 
nail into the waste-paper basket.

(1) careless

(2) threw

(3) nail

(4) waste-paper

(5) basket

CA. 
Tom got badly hurt the other day when 
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fi ghting with his older brother. As soon as 
this happened, he ran home to his mother, 
laughing as hard as he could.

(1) ran

(2) mother

(3) laughing

(4) hard

(5) could

CB. 
The woman burned herself badly while she
was making soup, because she spilled a pan 
of cold water on herself.

(1) spilled

(2) pan

(3) cold

(4) water

(5) herself

CC. 
One day we found something in the woods 
that had four legs, long sharp teeth, and 
thick brown fur, so we knew it must be a 
bird of some sort.

(1) legs

(2) teeth

(3) brown

(4) bird

(5) sort
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CD. 
We started to cut down a tree in our 
front yard, but after working for two and 
a half hours, we gave it up, because our 
hammers were no good.

(1) hours

(2) gave

(3) up

(4) hammers

(5) good

CE. 
Jack never seems to look where he is
going and is always stubbing his toes and
falling over things. I think anyone who
does that is rather clever, don’t you?

(1) falling

(2) anyone

(3) rather

(4) clever

(5) don’t

CF.
The farmer said we could have two quarts 
of milk and a quart of cream tomorrow, but 
we would have to bring a couple of bags to 
put them in.

(1) tomorrow

(2) couple

(3) bags

(4) them
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(5) in

CG. 
Some people are fond of sweet things. 
They put lots of sugar in their coffee, and 
eat lemons for the same reason.

(1) sugar

(2) coffee

(3) eat

(4) lemons

(5) reason

CH. 
John did his work so well, and got such 
good marks during the whole year, that his
teacher thought he would be sure to fail 
the examination.

(1) teacher

(2) thought

(3) he

(4) fail

(5) examination

CI. 
When one goes on a picnic and takes along a
big pitcher of lemonade, it is very provoking 
to fi nd someone has left the forks at home.

(1) fi nd

(2) someone

(3) left
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(4) forks

(5) home

CJ. 
The old schoolmaster was very harsh and
cruel to the boys, and beat them when they 
made mistakes. So, when he left, all the
boys were sorry.

(1) made

(2) mistakes

(3) left

(4) boys

(5) sorry

CK. 
When my mother saw the marks of muddy 
shoes on the fl oor and all over the nice
clean beds, she was surprised to see how 
careful the children had been.

(1) clean

(2) beds

(3) surprised

(4) careful

(5) children

CL. 
There was a great deal of rain and 
dampness in that country, so the poor 
people who lived there could raise no corn, 
because of the dryness of the soil.

(1) lived

(2) raise



167Legibility and Comprehension

(3) corn

(4) dryness

(5) soil

CM. 
When it began to cloud over, and the 
rain began to fall, Mr. Jones went back 
to his house for his umbrella because he
did not wish to get sunburned. 

(1) back

(2) house

(3) umbrella

(4) wish

(5) sunburned

CN.
One day we hired a boat and went fi shing.
After we had caught enough, we went back to
the cabin where we cooked the chickens for
supper.

(1) cabin

(2) where

(3) cooked

(4) chickens

(5) supper

CO. 
The poor people of Holland wear thick, heavy
wooden shoes. As they walk the sound of their
shoes makes it very quiet in the streets.

(1) walk
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(2) sound

(3) shoes

(4) quiet

(5) streets

CP. 
We forgot all about our little kitten and
were gone all day. When we returned we
found him on the porch barking to be let in.

(1) returned

(2) found

(3) porch

(4) barking

(5) in

CQ. 
We are interested in what is happening
in America and the other nations of the world,
so each morning we read the dictionary to fi nd 
out the news of the day.

(1) read

(2) dictionary

(3) fi nd

(4) out

(5) news

CR. 
The river was so wide and the current 
so swift that we always kept a boat ready
for whenever we wanted to walk across.
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(1) boat

(2) ready

(3) wanted

(4) walk

(5) across

CS. 
Mary said she mailed a letter to me at
the post offi ce the day before yesterday,
but the milkman did not leave anything for
me when he came at noon.

(1) milkman

(2) leave

(3) anything

(4) came

(5) noon

CT. 
In order to be sure to have enough food
to last them through the hard winter, the
settlers planted great fi elds of roses in the
fertile soil of the valley.

(1) fi elds

(2) roses

(3) fertile

(4) soil

(5) valley

CU.
John is going downtown with his mother
to buy a new suit because he is going to a
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party tomorrow where everybody must
wear his worst clothes.

(1) tomorrow

(2) everybody

(3) wear

(4) worst

(5) clothes

CV.
As soon as the house caught fi re one 
of us telephoned the fi re department and
in less than fi ve minutes the police 
were hard at work putting it out.

(1) fi ve

(2) minutes

(3) police

(4) hard

(5) work

CW. 
Frank hopes to be a great baseball player
when he grows up. He plays all the time and
never goes out in the afternoon without 
taking his cane with him.

(1) never

(2) afternoon

(3) taking

(4) cane

(5) him
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CX. 
We worked all day in the carpenter shop
making a chair. When night came, it was
nearly done and we needed only one small
piece of glass to fi nish it.

(1) done

(2) needed

(3) piece

(4) glass

(5) fi nish

Number Correct __________________

IOWA-CHAPMAN READING TEST

Name____________________________     Date_____________

DIRECTIONS:

In the second half of each of the following sentences, one word spoils the meaning of the 
paragraph. Find this word as quickly as you can and cross it out.

 For example, in the fi rst paragraph below, cross out the word 
 which doesn’t make sense with the rest of the paragraph.

It was such a cold and wintry day 
that every person who was walking 
wore the thinnest clothes that he 
could fi nd in his closet 
at the time.
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 Which word in the second paragraph?

There was a fi re last night and fi ve 
houses were burned to the ground. It 
all happened because someone was 
careless and threw a nail into the 
waste-paper basket.

 There are twenty-fi ve paragraphs on the back of this page just 
 like the examples. Find the word that spoils the meaning and cross 
 it out. You will have 2 1/2 minutes. Work as quickly as you can.
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Appendix L: Passages and Questions Used from the GRE Practice Test of Verbal Comprehension

GRE Materials selected from the 1995-96 General Test Descriptive Booklet, Educational Testing 
Service, 1995. 
Used under license from Educational Testing Service.
     
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Answer Key

Mars-MonkeRiverWork- passage identifi er
ABCDEFGHIJKLMNOPQRST question identifi er
_ADDE_CBCA_DACD_BDCE alpha key
_1445_3231_4134_243E numeric key

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Peterson’s GRE Success: questions and answers from CD-ROM

Answer the following questions based on what is stated or implied in the passage.

GA - 244 words
     Mars revolves around the Sun in 687 Earth days, which is equivalent to 23 Earth months. The 
axis of Mars’ rotation is tipped at a 25 degree angle from the plane of its orbit, nearly the same 
as Earth’s tilt of about 23 degrees. Because the tilt causes the seasons, we know that Mars goes 
through a year with four seasons just as the Earth does.
     From the Earth, we have long watched the effect of the seasons on Mars. In the Martian 
winter, in a given hemisphere, there is a polar ice cap. As the Martian spring comes to the 
Northern Hemisphere, for example, the north polar cap shrinks, and material in the planet’s more 
temperate zones darkens. The surface of Mars is always mainly reddish with darker gray areas 
that, from the Earth, appear blue green. In the spring, the darker regions spread. Half a Martian 
year later, the same process happens in the Southern Hemisphere.
     One possible explanation for these changes is biological: Martian vegetation could be bloom-
ing or spreading in the spring. There are other explanations, however. The theory that presently 
seems most reasonable is that each year during the Northern Hemisphere springtime, a dust storm 
starts, with winds that reach velocities as high as hundreds of kilometers per hour. Fine, light-
colored dust is blown from slopes, exposing dark areas underneath. If the dust were composed of 
certain kinds of materials, such as limonite, the reddish color would be explained.

GB
It can be inferred that one characteristic of limonite is its

(1) reddish color.

(2) blue-green color.

(3) ability to change color.
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(4) ability to support rich vegetation.

(5) tendency to concentrate into a hard surface.

GC
According to the author, seasonal variations on Mars are a direct result of the 

(1) proximity of the planet to the Sun.

(2) proximity of the planet to the Earth.

(3) presence of ice caps at the poles of the planet.

(4) tilt of the planet’s rotational axis.

(5) length of time required by the planet to revolve around the Sun.

GD
The main idea of this selection is

(1) weather on Mars.

(2) changes on the planet Mars.

(3) changes in seasons on Mars.

(4) the similarities between Mars and the Earth.

(5) time passages on Mars and on Earth.

GE
The author of this article infers that

(1) biology explains changes in seasons.

(2) there is a similar tilt in the axis of both Mars and Earth.

(3) the changes in climate on Earth follow those on Mars.

(4) changes in climate occur fi rst on Mars.

(5) all of the above
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Peterson’s GRE Success: passage on page 302 and answers on 340

Answer the following questions based on what is stated or implied in the passage.

GF – 163 words
     In the South American rain forest abide the greatest acrobats on earth. The monkeys of the 
Old World, agile as they are, cannot hang by their tails. It is only the monkeys of America that 
possess this skill. They are called “ceboids,” and their unique group includes marmosets, owl 
monkeys, sakis, spider monkeys, squirrel monkeys, and howlers. Among these the star gymnast is 
the skinny, intelligent spider monkey. Hanging head down like a trapeze artist from the loop of a 
liana, he may suddenly give a short swing, launch himself into space, and, soaring outward and 
downward across a fi fty-foot void, lightly catch a bough on which he spies a shining berry. No 
owl monkey can match his leap, for their arms are shorter, their tails untalented. The marmosets, 
smallest of the tribe, tough noisy hoodlums that travel in gangs, are also capable of leaps into 
space, but their landings are rough: smack against a tree trunk with arms and legs spread wide.

GG
Which of the following statements is clearly stated by the author?

(1) The monkeys of South America are an exceedingly gregarious group and exhibit great 
affection for one another.

(2) The monkeys of the Old World reveal an unusually high order of intelligence.

(3) The monkeys of South America have the ability to hang by their tails.

(4) Monkeys in general are very hostile toward other species of animals.

(5) South American monkeys reveal an amazing ability to adapt to captivity and therefore make 
splendid house pets.

GH
It may be inferred from the passage that monkeys that have the ability to hang by their tails are:

(1) of considerable intelligence, as compared with others.

(2) grouped together under the technical names “ceboids.”

(3) natural rivals of the monkeys of the Old World.

(4) either marmosets, owl monkeys, or howlers.

(5) among those species that are being protected by international law.

GI
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The author implies that the marmosets, smallest of the tribe, are:

(1) tough, noisy hoodlums.

(2) wilder than the other monkeys mentioned.

(3) somewhat less intelligent than the spider monkeys.

(4) capable of great leaps into space.

(5) the clowns of the jungle.

GJ
Which of the following statements is NOT justifi ed by the context of the selection?

(1) The monkeys of the Old World are not particularly agile.

(2) These monkeys and skilled trapeze artists have something in common.

(3) The arms of the owl monkeys are shorter than those of the spider monkey.

(4) The spider monkey has what the author refers to as a “talented tail.”

(5) The group of monkeys that includes those mentioned in the selection is unique.

Peterson’s GRE Success: passage on page 228 and answers on 265

Answer the following questions based on what is stated or implied in the passage.

GK – 186 words
     After more than two centuries of experience, control of the Missouri-Mississippi has been 
reduced to four methods. First, we have levees, the oldest of all. Second comes the enlargement 
of the discharge capacity by straightening, widening, and deepening natural channels. Third in 
importance are the spillways, which guide excess water into auxiliary channels or let it fl ood 
fairly small areas. Fourth, we have reservoirs to store up excess water, which may be released 
when natural channels are again able to carry it. Of these four methods, the construction of 
levees is the surest because fl ood elevations are well known. Reservoirs are good but limited 
in usefulness because their benefi ts decrease with distance from the communities that are to 
be protected.
     Despite the height that the water once reached in St. Louis, and despite the wandering, 
homeless people and the damage to property and crops, the engineers have reason to survey their 
efforts at fl ood control with satisfaction. But, as has been frequently suggested, it is about time 
that a Missouri River Authority be created to deal with the problems of fl ood control, navigation, 
and power development.
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GL
Which of the following statements best sums up the author’s opinion on the solution of the 
problem?

(1) Each state watered by the Missouri-Mississippi must handle its own fl ood problems.

(2) The federal government has been lacking in its interest in this problem.

(3) Losses in property and lives must simply continue to be regarded as acts of nature.

(4) An overall controlling agency must be organized to deal with the entire problem.

(5) There is very little that has been done, and even less that can be done in the future.

GM
One of the techniques for controlling the river complex under discussion actually involves:

(1) permitting minor fl ooding.

(2) cutting off the entire fl ow of the rivers.

(3) diverting the fl ow to other river channels.

(4) leveling built-up areas along the banks of the rivers.

(5) letting nature take its course.

GN
One may infer from reading this selection that:

(1) people are moving away from the area of the rivers in order to save their property and 
themselves.

(2) life in the area of the rivers is diffi cult and dangerous, but the living conditions are good.

(3) the government and its agencies are conducting ongoing efforts to control the rivers and 
improve measures already in place.

(4) the building of spillways, levees and reservoirs is very expensive.

(5) all of the above.

GO
The inference is made that when using material already available to control the rivers, engineers 
have developed methods that will utilize that material to:
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(1) designate locations that need control.

(2) predict fl oods and warn the people.

(3) prepare a history of the rivers.

(4) construct the most viable means of control.

(5) develop patterns of fl ooding.

Peterson’s GRE Success: passage on page 282 and answers on 322

Answer the following questions based on what is stated or implied in the passage.

GP – 280 words
     No step in life is more important than the choice of vocation. The wise selection of the busi-
ness, profession, trade, or occupation to which one’s life is to be devoted and the development 
of full effi ciency in the chosen fi eld are matters of the deepest moment to young men and to 
the public. These vital problems should be solved in a careful, scientifi c way, with due regard to 
each person’s aptitudes, abilities, ambitions, resources, and limitations and the relations of these 
elements to the conditions of success in different industries. If a boy takes up a line of work to 
which he is adapted, he will achieve far greater success than if he drifts into an industry for which 
he is not fi tted. An occupation out of harmony with the worker’s aptitudes and capacities means 
ineffi ciency, unenthusiastic and perhaps distasteful labor, and low pay, while and occupation 
in harmony with the nature of the man means enthusiasm, love of work, and high economic 
values—superior product, effi cient service, and good pay. If a young man chooses his vocation 
so that his best abilities and enthusiasms will be united with his daily work, he has laid the 
foundations of success and happiness. But, if his best abilities and enthusiasm are separated from 
his daily work or do not fi nd in it fair scope and opportunity for exercise and development; if his 
occupation is merely a means of making a living, and the work he loves to do is sidetracked into 
the evening hours or pushed out of his life altogether, he will be only a fraction of the man he 
ought to be. Effi ciency and success are largely dependent on adaptation.

GQ (17)
The general tone of this selection might well be attacked by a group:

(1) interested in advice for young men in college.

(2) interested in equal rights for women.

(3) demanding that jobs and interests coincide.

(4) seeking an understanding by business of the problems of youth.
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(5) condemning the deterioration of the use of proper English.

GR (18)
The author expresses the thought that the correct choice of job or career is important to:

(1) the individual involved and his parents.

(2) only the individual involved.

(3) society in general.

(4) the individual and society at large.

(5) the employer and the job-seeker.

GS (19)
Proper adaptation of the worker to his occupation will produce:

(1) happiness and social adjustment.

(2) happiness and rapid advancement.

(3) effi ciency and success.

(4) social adjustment and effi ciency.

(5) rapid advancement and success.

GT (23)
When choosing a vocation, a young person should ideally consider surveying his personal:

(1) abilities.

(2) ambitions.

(3) resources.

(4) limitations.

(5) all of the above.
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Appendix M: Data Collected by the Instrument

This is a sample data collection record.

:diss-all,12px,1788,1969,m,instructional_technology,corrected,5,4,3,1,5,5,5,3,2,2,2,4,1,1,2,2,3,4,3,
4,1,4,1,3,,137,14,16,31,46,18,19,21,19,16,33,15,63,31,19,19,15,18,17,42,22,21,30,16,,
MNUWDKIOPJHSXCQTRBLVAFGE,111111111111000000000000_,
1,2,3,4,_,1,2,3,4,_,1,4,2,3,_,4,1,2,3,,27,142,64,30,76,32,34,16,15,19,96,44,19,18,18,74,30,72,33,30,,
KLNOMFGHIJABCDEPRSTQ,111111111111000000000000

FIELD-BY-FIELD EXPLANATION OF THE SAMPLE DATA

:diss-all (literal)
refers to the data type. diss-all includes all data collected by the instrument.

12px (literal)
refers to the type style. This entry indicates 12 point, Palatino, and both type rendering technolo-
gies. There are six distinct styles (08px, 08hx, 10px, 10hx, 12px, and 12hx)

1788 (ssn)
is a sample identifi er. This is the last four digits of the subjects student id number or social 
security number. This value is used to help differentiate subjects.

1969 (year)
Is a sample date of birth.

M (gender)
Is a reported gender. M designates male while F designates female.

instructional_technology (major)
is a major or career.

corrected (vision)
refers to the participants self-reported vision when the test was taken. Options are normal, 
corrected, and bad.

5,4,3,1,5,5,5,3,2,2,2,4,1,1,2,2,3,4,3,4,1,4,1,3 (chapmananswers)
refers to the specifi c answers to the items on the Chapman-Cook speed of reading test. The values 
are given in absolute order (the order of the original paper version of the test) and not in the order 
the participant encountered them in (which is completely randomized)

, (literal)
a blank fi eld is included to make the data easier to read

137,14,16,31,46,18,19,21,19,16,33,15,63,31,19,19,15,18,17,42,22,21,30,16 (chapmantime)
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represents the amount of time answering each question. The time amounts are given in ticks 
(60ths of a second). As with all data streams, the order is absolute and matched the formal test 
and not the order encountered.

MNUWDKIOPJHSXCQTRBLVAFGE (orderbackup)
Chapman-Cook randomized order. All 24 items are presented in a completely randomized way. 
This variable is called orderbackup because the actual variable order is cannibalized as the 
instrument runs.

111111111111000000000000 (trt)
refers to the rendering technology (anti-alias / orthochromatic) for each question on the Chap-
man-Cook section of the test. The order refers to the order in which items appear and not 
to the order of the test. In this example, Items MNUWDKIOPJHS are orthochromatic while 
XCQTRBLVAFGE are anti-aliased. Because the participants sees all the anti-alias items in one 
set and all the orthochromatic items in one set, the only two possibilities for this fi eld are:

 111111111111000000000000 orthochromatic fi rst, anti-alias second
 000000000000111111111111 anti-alias fi rst, orthochromatic second
 
_,1,2,3,4,_,1,2,3,4,_,1,4,2,3,_,4,1,2,3, (greanswers)
refers to the student answers to the GRE questions. The underline indicates that the space bar 
was pressed (the normal response to reading a passage) while 1, 2, 3, 4, and 5 are appropriate 
responses to the GRE comprehension questions. The items are presented in the “idealized” order: 
Mars P2345, Monkeys P2345, Rivers P2345, Work P2345.

, (literal)
a blank fi eld is included to make the data easier to read

27,142,64,30,76,32,34,16,15,19,96,44,19,18,18,74,30,72,33,30 (greorder)
represent the amount of time answering each question. The time amounts are given in ticks (60ths 
of a second). As with all data streams, the order is absolute and matched the idealized order 
and not the order encountered.

, (literal)
a blank fi eld is included to make the data easier to read

KLNOMFGHIJABCDEPRSTQ (greorder)
is the random order of the GRE test items. This fi eld is randomized on a macro level and also 
on a microlevel. The order of the question clusters is ordered fi rst. When considering the 20 
individual screens, they represent four passages and four questions per passage. Therefore the 
fi rst randomization determines the order of the sections. In essence, the data is broken into chunks 
ABCDE/FGHIJ/KLMNO/PQRST. The macro randomization in this example swaps the items 
into the order KLMNO/FGHIJ/ABCDE/PQRST. Next, four smaller randomization to randomize 
the presentation order of the four questions within each chunk. Note that the fi rst item in each 
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chunk is a text passage without a question. This item must be the fi rst item in that chunk. The four 
individual randomizations in this example are KLNOM, FGHIJ, ABCDE, and PRSTQ.

111111111111000000000000 (gretrt)
indicates the technology rendering technology (TRT) encountered for each item on the GRE 
section of the test. The rendering technology is also “chunked” to allow for a more consistent user 
experience. Of the sixteen (2^4) possible binary combinations, exactly six include two (equally 
balanced) number of 1 values and 0 values. The six possible arrays are:

  11111111110000000000
  11111000001111100000
  11111000000000011111
  00000111111111100000
  00000111110000011111
  00000000001111111111

DIRECTOR LINGO THAT SENDS DATA TO THE SERVER

-- sendall

on enterFrame
  global networksend
  
  -- THIS SENDS EVERYTHING AT THE END...
  
  put “http://www.art.vt.edu/diss-all,12px,” & fi eld “ssn” & “,” & fi eld “year” & “,” & fi eld 
“gender” & “,” & fi eld “major” & “,” & fi eld “chapmananswers” & “,” & fi eld “chapmantime” & 
“,” & fi eld “orderbackup” & “,” & fi eld “trt” & fi eld “greanswers” & “,” & fi eld “gretime” & “,” 
& fi eld “greorder” & “,” & fi eld “gretrt” into fi eld “sendthis”  
  put “Sendthis = “, fi eld “sendthis”
  
  if networksend = TRUE then
    set gnetID = getNetText (fi eld “sendthis”)  
  end if
  
end
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Appendix N: Instrument workfl ow description by Director Label

DIRECTOR LABELS IN THE INSTRUMENT

start
is used as a jump point. Does no processing.

dem
collects demogrphic data from the participants. The following frame verifi es the format of the 
data. If the data isn’t valid, it returns to the dem screen.

ccrand
builds the randomization arrays for the Chapman-Cook portion of the test. The fi rst frame 
determines the order of the individual itesm while the second determines which items will be 
provided in which type rendering technology (TFT, anti-alias vs. orthochromatic).

ccsamp
provides the participant with a sample item similar to the items on the Chapman-Cook test.

cc
Primes the global variables and the master control structure for the Chapman-Cook section. This 
procedure determines which item is next based on the randomized order stored in “order” and 
determines an offset. The code also accesses the TRT variable to determine whether to use crisp 
anti-alias (cccrisp) or non anti-alias (ccnone). When the participant presses a response (space, 11, 
2, 3, 4, or 5), the program will return to cc. CC will store the response and time in two data arrays 
(chapmananswers, chapmantime) and proceed to the next item.

cccrisp
a placeholder that indicates the beginning of the Chapman-Cook items in crisp rendering technol-
ogy. cccrisp is item A; cccrisp+1 is item B and so on.

ccnone
a placeholder that indicates the beginning of the Chapman-Cook items in none rendering technol-
ogy. ccone is item A; ccnone+1 is item B and so on.

gre
is the end of the Chapman-Cook section and the beginning of the GRE section. This item also 
sends partial data to the server as a diagnostic tool.

grerand
builds the randomization arrays for the GRE portion of the test. The fi rst frame determines the 
order of the individual itesm while the second determines which items will be provided in which 
type rendering technology (TFT, anti-alias vs. orthochromatic). Not that randomization occurs on 
a macro level (order of passages and related passages) and micro level (the order of questions 
associated with each passage). This randomization is described in greater detail elsewhere.
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grecc
srimes the global variables and the master control structure for the GRE section. This procedure 
determines which item is next based on the randomized order stored in “order” and determines 
an offset. The code also accesses the TRT variable to determine whether to use crisp anti-alias 
(grecrisp) or non anti-alias (grenone). When the participant presses a response (space, 11, 2, 3, 
4, or 5), the program will return to cc. CC will store the response and time in two data arrays 
(greanswers, gretime) and proceed to the next item.

grecrisp
a placeholder that indicates the beginning of the GRE verbal comprehension items in crisp 
rendering technology. grecrisp is item A; grecrisp+1 is item B and so on.

grenone
a placeholder that indicates the beginning of the GRE verbal comprehension items in none 
rendering technology. greone is item A; grenone+1 is item B and so on.

done
sends the gre data to the server as a diagostic tool. The following frame sends all of the collected 
data to the server.

rerun
sends the user back to the demographic screen. This is not technically the ideal place to jump to 
but exists for technical reasons to guarantee the integrity of data sent to the server


