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An approach to constrvucting an empirically-derived definition
of progress in reading is described and illuetrated. Underlying
thie approach is the notion that every piece of text consiste of a
set of messages which differ in their comprehensibility or "depth”
in text. By estimating the depths of meseages in text
empirically, and ordering them from the shallowest {easiecat to
comprehend) to the deepest (hardest to comprehend), progress in
reading ie defined ae the ability to reconetruct more deeply
embedded messages. Influences on meseage depth euch ae fthe number
of times the message is presented, the cohesivenass of the
surrounding text, and the imporitance of the message to the text as
a whole are studied not in isolation from the act of reading
through the analysis of text, but as they govern the difficultise
readers actually experience in comprehending written meesages.

Much of the history of reading theory is a history of confusion. The problem begins with
the fundamental question "What is readding?". On this point reading theorists differ, debate
begins, and theories proliferate. In the absence of consensus on what reading is, reading
theorists have also had difficulties in agreeing on how reading should be taught, and on how it
is best assessed.

Perhaps as a consequence of this confusion, few instructional programmes in reading are
based on a clearly enunciated definition of what it means to "improve" in reading. 1In practice,
an effective way to promote progress in reading appears to be to provide children with the
opportunity to read widely. But this leaves unanswered the guestion of what it is that develops
as children become better readers through their exposure to text. OCbviocusly, a "better” reader
understands more of what he or she reads than a "poorer" reader; but what exactly is it that a
better reader can do to achieve this better understanding that a poorer reader is not yet able
to do? To the extent that we can answer this question, we have succeeded in defining what it
means to "improve®™ in reading.

Existing reading tests are generally of little assistance in constructing a definition of
reading. Norm-referenced tests define progress as movement from one "reading age" to another.
Criterion-referenced tests begin with an assortment of reading "skills" or "objectives” which
are supposed te be important to reading, and then define progress in terms of the number of
skills mastered. Neither criterion nor norm-referenced tests have done much to improve our
understanding of what is involved in becoming a better reader.

In parallel with attempts by educators to measure reading ability, studies in cognitive
psychology and discourse analysis have examined features of text which govern its
comprehensibility. These studies have considered features like cohesion in text (Halliday and
Hasan, 1976; Chapman, 1979 and 1983; Moe, 1979} and the organization of ideas In text (Kintsch,
1974; Grimes, 1975; Meyer, 1975(a) and 1975(b); Clements, 1979). While this work is shedding
light on what it is that makes some written messages harder to comprehend than others, these
textual analyses have generally not heen conducted in conjunction with attempts to measure
reading ability.

This paper illustrates how latent trait theory might be used to bring together these two
fields of endeavour-—the measurement of reading ablility and the study of the way in which
features of text govern its comprehensibility. By measuring reading ability and scaling
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messages in text on the same continuum, it becomes possible to interpret each reader's ability
estimate in terms of the types of messages that he or she is likely to be able to reconstruct
from text. This should be of far more use in developing instructional programs than most
existing approaches to defining progress in reading. And, by analyzing the empirically-derived
comprehensibility order of messages in text, it becomes pessible to study the ways in which
factors like cohesion and the organization of ideas in text work together to govern the
difficulties that readers actually experience in comprehending written messages. This should
provide better insight into the nature of these influences than studies which ook at them
individually through the analysis of text.

THE TESTS CF READING COMPREHENSION ({TORCH)

The Tests of Reading Comprehension (Mossenson & Masters, 1983) are a set of fourteen tests
¢onstructed to measure the ability to reconstruct meaning from text, Rather than beginning with
an a priori set of reading skills, the tests are based on the proposition that reading ability
can be usefully thought of as one variable. Each test begins with a piece of text and a ser of
questions which a good reader should be able to answer about that text. It is anticipated that
some of these questions wiil be harder to answer than others. By estimating the difficulties of
ingividual questions and comparing the difficulties of a variety of questions, some insight inta
influences on messages comprehensibility should be gained, 1In this sense, the approach taken
here is an exploratory one.

The Tests of Reading Comprehension are based on the view that reading is a process of
reconstructing meaning through which the reader builds some semblance of the author's intended
message, and that the overall focus in reading assessment should be on "meaning-making® or
comprehension., They are also based on the view that toe be content valid, a test should resemble
as closely as possible what occurs in practice in reading., The TORCH tests utilize "real" text
rather than the variety of "contrived" texts used for the purposes of reading instruction and,
in some cases, reading assessment. They use intact pieces of writing rather than the mutilated
text used in the cloze procedure, and the tex:t is not fragmented into either single sentences or
single paragraphs. The text is also of sufficient length and with enough context to enable the
redader to build a coherent picture of meaning,

This view of reading as a process of reconstructing meaning has important implications for
the testing of reading. A reading test should not only accommodate this reconstructive process,
it should actively promote it., The reconstruction of meaning is an idicsyncratic process and
even mature readers occasionally produce novel interpretations of text. Less matyre, beginning
and developing readers tend to produce more varied interpretations, many of which are valid
since they are supported by the text. The format of the TORCH tests allows these different
interpretations to emerge, ‘

Readers are provided with an intact piece of text and then a written retelling of that
text. From this retelling a number of details contained in the original text are omitted.
These must be provided by the reader, For example, one of the paragraphs from the test entitled
The Bear Who Liked Hugging People is:

There was once a bear who lived in a cave in the mountains. He was a mountain bear,
He ate fruit and berries and did no harm to anybody, but he had one bad habbit. He
would ‘hug people. He only hugged them because he liked them, but they did not know
that. His furry arms were so strong that he hugged much too tightly. Some of the
people he hugged were never the same again, They were quite flat when he let them
go,; and lop-sided.

(Ainsworth, 1978).

This paragraph is retoié as:

Once there was a bear who really liked hugging pecple. When he hugged them he did
it very because his furry arms were . He

hugged them because .« After he hugged them some of the people
looked : and were never the same again. .
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Readers are allowed to refer back to the original text and complete each insertion in the
retelling with one or more of their own words.

AN EMPIRICAL DEFINITION

By administering each of the fourteen Tests of Reading Comprehension to a sample of
students in Years 3 through to 18 and analyzing students' performances on the items on this
text, an estimate of each item's "comprehensibility" has been obtained. This estimate is based
on the proportion of students in the sample who succeeded on that item. In this way, the items
within each test have been ordered from the easiest to comprehend to the hardest to comprehend.

By administering two tests to each student, an estimate of the relative difficulties of
pairs of tests has been obtained. These relative difficulty estimates have been used to
estimate the locations of items from all fourteen tests on the same comprehensibility scale.
The details of the calibration and vertical equating of the Tests of Reading Comprehension are
described by Masters and Mossenson (1983). Estimates for 13 of the ftems are shown in
Figure 1. Estimates for 13 of the items are shown on the scale line of Figure !, which is a
transformed Rasch difficulty estimate scale.
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Figure 1. Thirteen items scaled by their comprehensibility.

The item on the far left of Figure 1 with an estimate of 1.4 defines the lowest level of
comprehension on this scale. The item on the far right with an estimate of 98.8 defines the
highest level. Each of the 388 items In these fourteen tests has a comprehensibility estimate
on this scale between B and 168. 1In addition, every person who takes one of the fourteen Tests
of Reading Comprehension receives an ability estimate on this scale.

The item in the middle of Figure 1 with an estimate of 56.9 is based on a passage about
earthquakes., Part of this text is:

Yoo Not that the heavy loss of life is alvaye directly due to the upheaval itself
~-quite often the evente that follow cause more deaths than the actual earthquake.
Landelides, tounamie ('tidal waves'), fire and disease may add ko the toll of
lives ..." ‘

Children complete a retelling of this text. Item 7-14, with a comprehensibility estimate of
5¢.9 fa:

"ou. Peunamie, which are also known as are triggered by earthe
quakes and add to the damage already caused.”

‘The item assesses the reader's familiarity with a particular device used in written
language. Writers use this device, which does not exist in spoken language, to explain terms
which are likely to be unfamiliar to their readers. In this case, the message being conveyed
by the writer is that another name for a tsunami is a tidal wave. Whether or not the reader
understands this message depends in part on their familiarity with this device,

Children usually learn what writers mean by this device as part of their progress in
reading. But when in their reading development do they do this? We doubt that they are ever
taught it as part of a reading curriculum. Do most children learn how to get meaning from this
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By their sixth?

By estimating the difficulty readers

actually experience in comprehending this message, and then scaling it among other reading
comprehension items, we gain some idea of where the ability to use this device stands on a

continuum of increasing reading ability.

We found that one third of the 345 Year 5 and Year ©

children tested were unable to answer this question about tsunamis, suggesting that a large

proportion of children are still unable to get meaning from this device after five or six years
of school.

By estimating the difficulties that readers experience in comprehending messages in text

and scaling these items along a continuum as in Figure 1, the variable defined by these items

is made visible.
harder to ¢omprehend than others.

The challenge then becomes to understand what it is that makes some messages

Once we begin to understand the order of items along this

line, we being to understand what is involved in becoming a better reader.

TABLE 1:

TWELVE ITEMS FROM THE TESTS OF READING COMPREHENSION

ITEM 1-3
TEXT: P"LIZARDS LOVE EGGS ...."
Tony laughed and ran into the tent.
'It's only a lizard, ...'

REQUIRES AN ABILITY TO:

Provide the subject of the story when the

1.4 answer 1s contained in the title of the
BXERCISE: story and occurs twenty-four times in the
text.
t*Tony launghed because he knew the
animal was a M
ITEM 3-8
TEXT: "Most grasshoppers are coloured REQUIRES AN ABILITY TO:
green and brown like the plants
around them ..." Locate a sentence copied verbatim from the)
11.8 text and provide two missing adjectives.
EXERCISE:
"Most grasshoppers are coloured
and P
ITEM 1-4
TEXT: "'Are you sure?' his mother said. REQUIRES AN ABILITY TO:
'T saw the tip of its tail sliding ]
into the tent.t Provide a detail stated in simple direct
‘Sure,' said Tony. 'It's a blue- speech in the form of a simple rewording
25,8 tongue. See!' He pointed inte the of the original message.
tent."”
EXERCISE:
"He said it was called a
"
ITEM 6-8
TEXT: "The swamp~creature felt more alive REQUIRES AN ABILITY TO:
and tricky than it had for a long
time. 1Its yellow-green skin gleamed Connect two ideas in text by recognizing
as it siid through the swamp, and’ that one is the proper name of the other.
its throat bulged with silent
36.1 chuckies. A boy who thought he

could trick a Potkoorok! ... The
Potkoorok loved an apple.”

EXERCISE:

which was
, was

"The swamp-creature,
called a
trying to trick Simen.”
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44.3

ITEM 2-12
TEXT: "*‘Lord Bear, 'I've brought you a
present. I've brought you Something
warm and just made to be hugged.
Wait while I unstrap it from my
back.?

The bear waited because he was a
good~natured fellow, and when the
bed was unstrapped, but still in a
roll, he took it in his arms and
gave it a tight, close hug. It did
not struggle or cry ocut. It melted
into his arms with softness and
warmth, ‘'Keep it,' said the
traveller, shaking with fear ..."

EXERCISE:
... the man told him he had a

present for him. The man said this
because he felt

REQUIRES AN ABILITY TO:

Provide a detail stated explicitly in
when the key ideas are separated by
distracting ideas.

text

52.2

ITEM 3~5
TEXT: "Grasshoppers like to bask in the
sun, The sunshine gives them
energy, and on sunny days they are
lively and leap about a lot. But
in cooler weather they stay close
to the earth where it is warm. It
is best to look for grasshoppers in
hot but cloudy weather. Then they
will be out, but they will not iump
about too much to catch ,.."

EXERCISE:
"It is easier to catch grasshoppers

on days that are
and .l

REQUIRES AN ABILITY TQ:

Provide a detail stated explicitly in
text in the presence of alternative
{competing) ideas.

63.0

ITEM 14-2
TEXT: “"Psychology is the study of human
behaviour, and para here means
'‘beyond'. Parapsychology is the
study of behavliour that goes beyond
what we believe is possible. Some
people call this kind of behaviour
psychic or psi, others call it
para-normal, or beyond the normal.
Parapsychology covers many different
things, but all parapsychology, at
first glance, seems to break the
laws of physics,

EXERCISE:

"Parapsychology is the term used by
scientists to describe the study of
{behaviour bevond the normal), while
psychology is the study of

"

REQUIRES AN ABILITY TO:

Provide a detall stated explicitly in

text when the ldea is abstract, unfamiliar
and when there are competing ideas
present.

62.3

ITEM 14-1

TEXT: (As for ITEM 14-2 above).

EXERCISE:

"parapsychology is the term used
by scientists to describe the
study of '
while psycholicay 1s the study of
{human behaviour).

REQUIRES AN ABILITY TO:

Provide a detail stated explicitly in

text when the idea is abstract, unfamiliar
and when there are competing ideas
present.
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ITEM l@-21

TEXT:

"'Go to your room! Go. You hear?!
He rapped out the words in a harsh

. voice she had never heard before.

'Sally, see that she goes,' he told
Melanie's mother. fStay with her,
Yout Girls! One of you turn on the
radio, Loud. And leave it that
way.' His feet pounded through the
living-room and the door slammed
pehind him."

EXERCISE:

"We can see that Melanie's father
was trying to protect his daughter
from the full horror of the tragedy
when he "

REQUIRES AN ABILITY TO:

Provide evidence of having understood a
character’'s motive by identifying an
action which is evidence of that pmotive,

78.6

ITEM 14-12

TEXT:

“"Despite its new respectability,
parapsychelogy is not welcome
everywhere., Highly publicized cases
still den't stand up to scientific
scrutiny. Publicity seekers still
pretend to have mysterious powers ...

EXERCISE:

"Some scientists, however, are still

very suspicious of parapsychology

because of people who claim to have

strange or mysterious powers just to
"

e

L

REQUIRES AN ABILITY TG:

Infer a motive for a behaviour {suspicion)
when the behaviour is not stated
explicitly in the text.

89.8

ITEM 1419

TEXT:

"Twenty years ago, we saw human
beings and the universe through the
eyes of Western Science. Anvthing
that didn't £fit that view of the
world, we either pretended not to
see or sald was just a trick. We
all knew that Indian holy men who
wrapped white cloths around their
middles and lay on beds of nails
waere tricking us ..."

BEXERCISE:

"The case of the Indian hoiy men
shows very clearly how important it
is to in order
te learn and understand different
cultures,.”

REQUIRES AN ABILITY TO:

Reconstruct a wrlter's general message
from specific statements in text and from
the writer's tone.

98.8

I'TEM 6-18

TEXT:

EXERCISE:

"The swamp creature felt more alive
and tricky than it had for a long
time. Its yellow-green skin gleamed
as it slig through the swamp, and
its throat bulged with silent
chuckles. A boy who thought he
could trick a Potkoorok ... then he
saw it. Just for a second something
large and yellow-green shone as it
rurned throagh the water, and a
golden eye winked., Clearly he

heard the swamp's deep chuckle."

"The swamp creature, which was called
a {(Potkoorok) was trying to trick
Simon and it was

the whole game."

REQUIRES AN ABILITY TO:

Infer the feelings of a character from a
very few scattered clues and from the
writer's tone.
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The other twelve items in Pigure 1 are shown in Table 1. The easiest item, with an
estimate of 1.4, merely assesses the reader's ability to provide the subject of a story when the
one-word answer {"lizard") occurs in the title and 24 times in text, This was the easiest of
the 388 items in these fourteen tests. It defines the lowest level of comprehension defined by
these items.

Somewhat harder than Item 1-3 is Item 3-8 with an estimate of 11.6. This item assesses the
ability to locate a sentence in text and to provide two missing adjectives. Apparently,
locating a sentence copied verbatim from text defines a higher level of reading ability than
providing the subject of a story when the subject is mentioned in the title and many times in
text.

Item 1-4 with a comprehensibility estimate of 25,8 defines a still higher level of reading
ability. This item assesses the ability to complete a very simple rewording of a detail stated
explicitly in text. 1In this case, the sentence "It's a blue-tongue"™ is retold as "He said it
was called a ". Completing this iInsertion requires an ability to transform
a simple sentence in direct speech into a slightly different form.

Still more difficult is Item 6-8 with an estimate of 3#.1. At no point in the text is it
stated explicitly that the swamp-creature was called a "Potkoorok"™., Instead, the writer
provides this information in a form which requires the reader to draw an inference. As a
conseguence, the message "The swamp-creature was called a Potkoorok"™ is more deeply embedded in
the text and hence harder to reconstruct, Item 2-12 with an estimate of 44.3 is still more
difficult, This is probably because it reguires the reader to connect two ideas in text which
are separated by distracting text., The reader must infer a connection between these two ideas—
namely, that the reason the man said what he 4id was because he was afrald. fThe ability to
connect ideas which are separated in text by potentially distracting ideas appears to be a
higher level of reading ability than providing simple rewordings of senﬁences.

More difficult than reconstructing meaning in the presence of distracting ideas appears to
be reconstructing meaning in the presence of competing (alternative) answers. 1In the case of
Item 3-5 with an estimate of 52.2, several adiectives describing the weather occur in the same
paragraph., When children's answers to this item were examined, almost every possible
combination of these adjectives were observed. The ability to locate a detail in text in the
presence of competing answers appears to be a higher level of reading ability than the ablility
to locate a detail in the presence of distracting ideas.

Item 14-1 and 14-2 with comprehensibility estimates of 62.3 and 6@.0 assess the ablility to
distinguish between two competing ideas in text when the ideas are abstract and probably
anfamiliar to the reader., Familiarity with the terms "psychology" and "parapsychology” is not
necessary for answering these items. While both terms are defined in the text, distinguishing
between these two abstract ideas appears to be harder than providing detail in the presence of
competing answers.

Item 10-21 assesges the reader's ability to interpret the motive for a behaviour described
in text. This behaviour is a series of actions which are not explained by the writer. It is
left to the reader to infer that Melanie's father's behaviour was intended to protect Melanie
from the full horror of the tragedy described in the text. Item 14-12 with an estimate of 79.6
also assesses the ability to Infer a motive for a behaviour. In this case, it is not stated

explicitly in the text that some scientists are suspicious of psychology.

Item 14-19 assesses the reader's ablility to reconstruct a writer's general message from
statements that are made in the text, Still more difficult is Item 6-18, This item assesses
the ability to infer the feelings of a character from a few scattered clues and from the overall
tone of the text.






