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CHAPTER ONE

INTRODUCTION

This report describes the design and development of a test of inference

ability in reading comprehension for grades si::, seven, and eight. The

assumption that the ability to make inferences is necessary to reading

comprehension is widely accepted by reading theorists and researchers. This

observation coupled with the fact that no satisfactory
procedures exist for

determining the extent to which children make good inferences when attempting

to understand text motivated this project.

During the last fifteen years significant strides have been made in

unravelling the reading process. The assumption has been, and continues to
be, that the more we understand how readers read and learn from text, the

better able we will be to teach them to do so. One way to determine how well

we have succeeded in teaching students is through tests which can help us

measure our students' reading ability as well as the effectiveness of the

instruction they receive.
Unfortunately, most tests of reading comprehension

yield at best superficial and vague information about reading ability.

Over a decade ago J. Jaap Tuinman (1973-1974) remarked that five major

standardized tests of reading comprehension were so constructed that users of

them were left guessing about whether or not they were valid. It seems that

little may have changed in the testing of reading comprehension since that

time. In an extensive review of the literature on testing reading (Farr &

Carey, 1986), standardized tests of reading were found problematic because it

as not easy to make any decision as to what the tests measure.

Based on the work of others and my experience, I present the following

three points to highlight some of the problems taken to be most relevant to

the development of a test of inference ability in reading comprehension:



Most tests of reading comprehension define reading comprehension

broadly and vaguely, if at all, and simply test the component parts but

ignore the integration of those parts;

Most tests of reading comprehension test general knowledge, not

reading comprehension;

3. Most tests of reading comprehension are based on the assumption that

when a reader selects the right, answer (s)he has done so for the right,

reasons.

A recent issue of The Reading Teacher (April, 1987) is devoted to the

state of reading assessment. The articles in the journal repeatedly condemn

the way reading is assessed and claim that traditional tests do not assess

what is currently known about the reading process (Calfee, 1987; Durkin,

1987; Johnston, 1987; Valencia & Pearson, 1987; Wittrock, 1987; Wixson,

Peters, Weber, & Roeber, 1987). In sum, while it is generally agreed that

significant strides have been made in reading theory, it seems evident that

reading comprehension assessment is not in tune with advances in reading

research and theory. Clearly, the time has come to recognize the

contribution which research can make to educational reform in the testing of

reading comprehension. The research described in this report recognizes such

contribution.

The plan of this report is built around four components. Chapters One,

Two, and Three offer a contemporary theoretical framework for the test of

inference ability in reading comprehension and set the foundation for

subsequent chapters. I describe the design, item development, and test

development iterations in Chapters Four and Five. The, discussion of the

final data collection and results make up Chapter Six. The report concludes



in Chapter Seven with a summary of current research and a statement of future

challenges for work on inference in reading comprehension.

The followi.g chapter will discuss the need for and conceptualization of a

test of inference ability. Reading comprehension and inference will be
defined. Without a working definition of what it is we wish tc measure,

there would be no sound gu:daAce as to what to look for as indicators of

inference ability in reading comprehension.



CHAPTER TWO

THE NEED FOR AND CONCEPTUALIZATION OF A TEST OF INFEPENCE ABILITY

Evident: abounos to suggest that ocor reasoning is prevalent In our

students. The National Assessment of Educational Progress (1994; -ted

la-ge decreases in inferenting responses of 13 and 17 year olds over a ter-

'ear period. Furthermore, the Nation's Report Card (Applebee, Langer

Msllic, 19271 reports that only small percentages of students can reasor

effectively as the', read and write. Such findings suggest that students are

not being guided to perform reasoning activities which require analysis and

interpretation.

These findings are not surprising when coupled with rehearch on teaching

practices. In the late 1970's Dolores Durkin reported that schools do not

teach comprehension, precious little time was devoted to he.ving students

explain and substantiate their interpretations. The authors of the Report of

the Commission on Reading (Anderson, Hiebert, Scott, & Wilkinson, 1985/

lamented that there is very little direct comprehension instruction in most

American classrooms. The increased evidence of poor reasoning has lead to

claims about deficiencies in school programs and to appeals for action, sLch

as more testing. Yet, most available tests are general and vague about the

nature of reading comprehension and do not support instructional improvement.

It would make sense that a test designed to specifically measure inference

ability and to support instructional improvement would be ar important place

'co start.

In my study of the literature oa testing for reading comprehension, and

parti:ularly on testing for inference ability, standardized tests of reading

rd roblematic because it is not easy to make any decision as to what

measure. To highlight some of the problems, it is necessary to
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recognize at the start that prominent researchers in the field declare that

reading assessment bears a number of substantial flaws. To elaborate on a

cotzple of pieces of research reported in Chapter One would serve to

illustrate some of the flaws.

Tuinman (1973-74) investigated five widely used standardized tests

according to the extent to which questions on the tests could be answered

without reading the passages upon which those questions were based. Two

points emerged. First, although Tuinman was cautious about his conclusions

he found significant reason to believe that it was general knowledge and not

reading comprehension which was being measured. He suggested that more

exploration was needed to discover the extent of this test invalidity.

Second, these five major tests did not provide any technical information on

the extent to which items could be answered on the basis of information other

than that present in the passage. That is, the major tests have failed to

address this significant construct validity issue.

The question of validity is a major concern because the predominant

approach to construct validity in standardized reading tests, that of

correlations with other tests, has a significant weakness. It is based on

rather circular reasoning because two tests may be intended to measure the

same ability, be highly correlated, and still fail to measure what they were

intended to measure. That is, they can possess what Embretson(Whitely)

(1983) has called "nomothetic span", but still fail to be representative of

the construct they are proposed to measure.

Many of the problems with standardized reading tests remain unresolved and

by continuing to use poorly-produced tests we are not recognizing the

concerns raised. Anderson (1972) reported that educational researchers have
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not yet learned to develop achievement tests that meet the primitive first

requirement for a system of measurement, namely that there is a clear and

consistent definition of the things being counted. A search for definitions

o-c reading comprehension in the major established reading tests (many of

which were developed prior to the 1970's) reveals that for all intents aid

purposes none exist. Generally, each of the manuals says nothing more than

that the test items measure specific skills to comprehend what is explicit in

the material, to judge what is implied, and to draw inferences with reference

to other situations. The tests do not identify which specific skills are

being measured by particular items, nor do the tests report separate scores

for specific skills. Rather, a composite score of comprehension, vaguely

defined, is reported.

Much work is required to give rise to orderly, sensible data in the

evaluation of reading comprehension in general and inference ability in

particular. It is my opinion that as a start much can he learned and applied

to reading from researchers in the field of critical thinking, who have

attempted to elaborate and clearly define the nature of inference (Govier,

1985; Hitchcock, 1983; Norris, 1984; Salmon, 1984; Scriven, 1976). In

particular, I refer to the extensive work of Robert Ennis (1962, 19(', 1981,

1985). His efforts in characterizing rational thinkers has been and

continues to be an invaluable source of ideas for the project, as were

available, critical thinking tests (Ennis & Millman, 1985; Watson & Glaser,

1980) and a test of induction currently under development (Norris & Ryan,

1987) which include sections testing for inference-making ability.

Defining Reading Comprehension

As might be expected, reading comprehension has been defined in many ways.
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Articles and books ;Plato; Farnham, 1905; Huey, 1908; Thorndtke, 1917;

Ricl'ard=, 1938; Gray, 1940; Carroll, 1964; Goodman, 1968; Anderson & Pearson,

1964: have been written on and about reading comprehension. While each
article and book contributes to a more thorough

understanding of reading

comprehension, each is incomplete. At times, there are mismatches among the

definitions of reading comprehension thereby suggesting that more is yet to

be learned. It is beyond the province of this project to attempt to provide
a complete and comprehensive definition of such a complex act as reading

comprehension. For the purposes of this project, I preferred to remain

tentative and prepared to alter my working definition of reading

comprehension with subsequent information.

Reading comprehension is believed to be a collection of processes such as

predicting, inferring, synthesizing, generalizing, and monitoring, which have

been identified and labelled in various ways by different writers in the
field (Collins, Brown, & Larkin, 1980; Fagan, 1987; Henry, 1974; Smith,

1971). It is widely accepted that reading comprehension involves more than
'rowing the correct pronunciation of the words, knowing their individual

meanings, and being able to locate information in printed material (Norris &

Phillips, 1987; Phillips & Norris, 1987; Spiro, 1977; Tuinman, 1986). Current

reading theory defines reading comprehension, more or less, as meaning

constructed by a reader through strategic and principled integration of the

textual information and background knowledge.

Since an explanation of the intricacies of reading comprehension remains
elusive, and since it is agreed that reading comprehension is a complex

behaviour which continues to be perplexing, then one cannot set about

assessing it in its entirety. Thus, it seems to make sense to study specific

1
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aspects of the process as a means of seeking advancements in the assessment

of the complete process of reading comprehension. It is with the process of

ilfe-ence as an aspect of reading
comprehension that I am most concerned.

Inference in Reading Comprehension

At a general level, inference is a cognitive process used to constrJct

meaning. Inferring in reading comprehension is a constructive thinking

process, because a reader expands knowledge by proposing and evaluating

hypotheses about the meaning of text.

Good inferencemaking in reading comprehension
requires the thoughtful use

of strategies (Collins, Brown & Larkin, 1980; Phillips, 1985; 1987; in press;

van Dijk & Kintsch, 1983? and evaluative criteria. Inferences in reading

comprehension tend to be good to the extent that readers integrate relevant

text information and background knowledge to construct complete

interpretations that are consistent with both the text information and

background knowledge.

At a specific level, inference requires intelligent human judgement

(Ennis, 1973), and necessitates the use of relevant text information and

background knowledge. This dependence on background knowledge is important

for at least three reasons. First, an inference in reading comprehension is

the interaction of relevant information provided in the text and background

knowledge. In other words, neither textual information nor background

knowledge alone is sufficient to make good inferences. Second, background

knowledge enables the generation of alternative hypotheses in inferring.

Inference is the basis of understanding which often involves transforming,

extending, and relating information (Markman, 1981). Third, without

background knowledge one cannot evaluate the strength of inferences to

1)



generalizations and explanations (Sevier, 1985), thereby making background

knowledge a necessary part of inferential reasoning.

The Objectives of the Test

Having implied the complexity of the reading comprehension process in

general, and having described the process of inference as one aspect C4

comprehension in particular, it is important to reiterate that comprehension

is a complicated cognitive process. Indeed, there may be considerable

overlap and interdependence among inferring and the other comprehension

processes of attending, analyzing, associating, predicting, synthesizing,

generalizing and monitoring. A general test of comprehension ability would

focus on each of the processes whereas The Phillips-Patterson Test of

Inference Ability in Reading Corprehension (TIA), (1987) focuses specifically

on the process of inference-making. Such a concentrated focus allows for

detailed information on a particular process.

TIA is designed to appraise the inference ability of middle grade students

on the basis of full length passages representative of the three kinds of

discourse commonly found at the middle grade levels and of topics

characteristic of classroom reading matzrials. TIA is designed to inform

gathers about students' inference ability rather than to label students, and

to provide diagnostic information for instructional decision-making purposes.



CHAPTER THREE

A PRINCIPLE OF INFERENCE APPRAISAL

The general guideline of ability test validation that directed this

research was that the test would be valid to the extent that good inference-

making leads to good performance on the test and that poor inference-making

leads to poor performance. To be in a position to distinguish good inference-
making from poor inference-making implies that there must be standards for

making such distinctions. Reading educators should not be satisfied to accept
just any inference merely because it reflects some level of the reader's

cognitive competence. When we judge someone's inference to be normatively

good we are comparing it to what we take to be some standard of expert

competence. So, it is important that the best
interpretations are inferences

in accord with the best available
principles. To be in a position to improve

reasoning means to be in a position to distinguish good reasoning from bad.

To do so, implies that there must be principles and standards.

To apply a set of standards to the quality of inference-making in reading

comprehension certain assumptions about the reader, the task, and the text
must be made in order to get off the ground. These presuppositions or

necessary conditions are stated as follows:

I. A reader must:

1. be competent with the difficulty level of the text;

2. understand the demands of the task; and

3. intend to understand the text.

II. A text must:

1. be written coherently;

2. adhere to conventions of communication by being:

a. as informative as is required for the situation;
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b. accurate or complete with adequate evidence for

asserted information;

c. relevant to the ongoing situation; and

d. unambiguous and clear.

If these conditions are not met, poor performance on the inference task may

be explained through failure to satisfy one, several, or all of these

conditions, rather than as a lack of inference ability.

The satisfaction of conditions I and II is necessary for the application

of the following principle of inference appraisal to judgments of readers'

inference ability in reading comprehension:

Inferences in reading comprehension tend to be good to the extent that a

reader integrates relevant text information and background knowledge to

construct complete interpretations that are consistent with both the text

information and background knowledge.

By complete I mean that the interpretation explains all relevant information.
By consistent I mean consistent with what is known to be true: the

interpretation does not contain statements that are known to be false, or

require as assumptions statements that are known to be false. In short, the

interpretation is possible given what is known. Completeness and consistency

are thus the two, criteria for judging interpretations. Neither criterion by

itself is sufficient; they must be used in tandem.

In order to deal with situations where there are competing

interpretations, the criteria must also be used comparatively. We must ask

which interpretation is more complete, and more consistent, because often

neither interpretation will be fully complete and fully consistent (Norris &

Phillips, 1987; Phillips & Norris, 1987). Thus, the expression "tends to be
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good to the extent that" is an important part of the principle. The

expression is a qualifier which signifies the limitations of the principle

and emphasizes that it is not an absolute principle.

Justification of the Principle

The work of researchers in four fields provides evidence for both the

derivation and justification of the principle of inference appraisal

presented in this research.: critical Oinking (Ennis, 1969, 1981, 1985);

philosophy and philosophy of science (Harman, 1986; Thagard, 1978, 1982,

1986); cognitive psychology (Holland, Holyoak, Nisbett, & Thagard, 1986;

McCloskey, 1983; Nisbett & Ross, 1980; Stich & Nisbett, 1980; and reading

(Collins, Brown & Larkin, 1980; Markman, 1981; Mason, 1984; Norris &

Phillips, 1987; Phillips & Norris, 1987).

The most extensive work done on inference criteria known to me is that of

Robert Ennis (1969, 1981). He uses the expression "material inferences" and

divides these into two categories: those which generalize the evidence which

is offered, and those which derive their support from their power to explain

the evidence. The latter category is most representative of the kinds of

inferences made in reading comprehension and is thus the focus of this

discussion. Ennis presents criteria for judging inferences to explanations.

The inferences are justified to the extent that: 1. They explain a bulk and

variety of reliable data; 2. They are themselves explained by a satisfactory

system of knowledge; 3. They are not inconsistent with available evidence;

4. Their competitors are inconsistent with evidence; and 5. They are simpler

than their competitors.

The first criterion is covered in the principle of inference appraisal

where it is stated that a reader integrates relevant text information and

2u
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background knowledge to construct interpretations that are complete, that Is,

interpretations that explain all relevant information. Ennis's second

criterion (inferences are themselves explained by a satisfactory system of

knowledge) and his third (inferences are not inconsistent with available

evidence) are incorporated into the principle of inference appraisal where it

says that interpretations are consistent with both the text information and

background knowledge. That is, the interpretation does not contain statements

that are known to be false, or require as assumptions statements known to be

false. Competing interpretations that are inconsistent with available

evidence would be judged to be poor given the principle of inference as it is

stated, thereby automatically incorporating Ennis's criterion 4 into the

principle. Ennis's fifth criterion (inferences are justified to the extent

that they are simpler than their competitors) is embedded in that part of the

principle where it is stated that a reader integrates relevant text

information and background knowledge. Irrelevant information can lead to a

convoluted interpretation rather than a straightforward one based on relevant

information.

A second source of support for the principle derives from research on

failures in everyday reasoning. According to Nisbett and Ross (1980)

shortcomings in human inference-making reflect peoples' failure to use

normative principles and instead to apply simplistic inferential strategies

beyond their appropriate limits. They caution that human inference is prone

to several major sources of error including, to mention two, an over-reliance

on just the information which happens to be available, and an inappropriate

weighing of data relevance. Evidence of these two errors has particular

ILbearing for a principle of inference appraisal in reading comprehension. In

...,,iimoIMP

r*
4. .4
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the case of the first error, readers often place greater reliance on the text

information. In the second case, readers may place too great a reliance on

some of the textual information or on their background knowledge thereby

failing to properly integrate relevant information from both. The point is

that any principle of inference appraisal in reading comprehension must

emphasize the necessity of using both relevant text information and

background knowledge and of properly weighing the relevance of each.

Nisbett and Ross (1980) also present evidence that more vivid or salient

information is more likely to enter inferential processes than is less vivid

information. Salient information may influence unduly a person's inference

making. Other research has illustrated the tendency for ideas, once

formulated or adopted, to persist despite evidence which might be

disconfirmatory (Holland, Holyoak, Nisbett, & Thagard, 1986; McCloskey,

1983). It seems people will point to scant positive evidence to sustain their

original interpretation even though substantial negative evidence exists to

suggest otherwise. Thus, when some people read and are faced with

counterevidence, they will either tend to ignore or misconstrue the evidence

to advantage (Phillips, 1987). It seems tnat a workble principle of

inference appraisal must provide a standard against which readers can monitor

whether their interpretations are the best explanations, that is, are

consistent and complete, or are unduly influenced by one or all of the

factors mentioned above.

A third source of support for the principle of inference appraisal is

garnered from work in the philosophy of science on inference to the best

explanation. Inference to the best explanation consists in accepting a

hypothesis on the grounds that it provides a better explanation of the
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evidence than is provided by alternative hypotheses. Three important

criteria are proposed by Thagard (1978) for determining the best

explanation: consilience, simplicity, and analogy. An explanation is more

consilient than another if it explains more of the evidence than the other by

unifying and systematizing the information while at the same time being

informative. A simple, consilient explanation not only explains all that is

necessary, but does so without making a host of assumptions with narrow

application, merely derived for the moment. The first two of Thagard's

criteria, consilience and simplicity, thus offer support for the standards of

"completeness" and "consistency" defined in the principle of inference

appraisal.

Another source of support for the principle of inference appraisal rests

within the reading field. Ellen Markman (1981) in her work on comprehension

monitoring acknowledged that distinguishing a good inference from a poor one

is complex and closely tied to distinguishing better explanations or better

theories. She posits the question of how readers decide whether or not they

have understood. Markman shows how theories of comprehension inform theories

of comprehension monitoring by describing two fundamental aspects of

comprehension. She argues that well organized sr tightly structured

information is essential to reading comprehension, that comprehension often

potentiates the making of inferences, and that the two are interrelated. I

propose the following points based on Markman's work on comprehension

monitoring: 1. good inferences are highly constrained by the context (text

and background knowledge); 2. good inferences are based on warranted

assumptions and are progressive in that they subsume previous ideas from the

rontext; 3. good inferences are judgments confirmed by subsequent information
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from the context; and 4. good inferences are judgments having elegance and

parsimony within the context. The constraints imposed by context (text and

background knowledge), in the four points above, are embedded in the

principle of inference appraisal, thereby indicating that context both

provides the subject matter (relevant text information and background

knowledge) as well as the parameters (... to construct complete

interpretations that are consistent with both the text information and

background knowledge) of the interpretation. Warranted assumptions( point 2),

and inferences that have elegance and parsimony (point 4) are integrated into

the principle of inference appraisal in reading comprehension through use of

the words "complete' and "consistent" as defined earlier in this chapter.

A further elaboration and confirmation of the above four points is found

in the work of Collins, Brown, and Larkin (1980) where adult subjects applied

at least four different tests in evaluating the plausibility of the

interpretations they constructed. The four tests include: 1. The plausibi-

lity of the assumptions and consequences of the model (when a default

assumption or a consequence of the interpretation seems implausible, then

subjects tend to reject the interpretation); 2. The completeness of the model

(interpretations are evaluated in terms of how well the assumptions and

consequences of the model answer answer all the different questions that

arise); 3. The interconnectedness of the model (the assumptions or

consequences of an interpretation are weighted with respect to how they fit

together with other aspects of the model); and 4. The match of the model to

the text (occasionally, readers seem to weigh the model in terms of how well

its assumptions or consequences match certain surface aspects of the text).

Within Collins, Brown, and Larkin's model the integration of text information



17

and background knowledge in the construction of interpretations is explicitly

stated as well as criteria used by adults to test the "fit" of their

interpretations.

Summary

The principle of inference appraisal proposed is representative of what is

currently known about inference and provides a framework within which to

better understand the process of inference-making in reading comprehension.

The principle is intended to be neither canonical nor comprehensive but

rather to be an aivance toward a set of principles. The principle of

inference appraisal must be considered tentative and alterable in the light

of both further understanding and empirical evidence. However, as shown, it
is supported by researchers in the critical

philosophy of science, cognitive psychology, and

remarkable compatibility and overlap in the

notions of completeness,
consistency, and clarity

of sound inferences.

thinking, philosophy and

reading fields. There is a

work, as can be seen by the

which all see as criteria



CHAPTER FOUR

SPECIFICATIONS OF THE PHILLIPS'ATTERSON

TEST OF INFERENCE ABILITY IN READING COMPREHEN:JtON

It is difficult to separate the design and development of a test, however,

since somewhat distinct decisions were made about each, I have opted tJ

devote a separate chapter to each. This chapter will o-ivide the

specifications on V., design of TIA.

Test Development Framework

Audience

The intended audience for TIA is students in the middle grades. Students

in grades six, seven, and eight were selected for both theoretical and

practical reasons.

Some of the basic tenets of reading development guided my theoretical

decisions. While it is generally agreed that reading development is

continuous, it is also agreed that there are stages of development. By the

time students have advanced to the middle gradei, they have read graded

materials, content area subjects, ann have generally achieved some degree of

independence in the reading process. These facts make it more manageable to

separate out inference ability problems, should they exist, from other

problems such as vocabulary, syntax, or other failures (Anderson & Pearson,

1984; Gentner, 1983; Vosniadou & Ortony, 1983).

There is research which suggests that there are developmental differences

in story comprehension (McConaughy, 1980). It seems that even grade five

students focus more on the literal aspects than on the interpretative

aspects. Another reason for selecting middle grade students is they have had

some instruction in making inferences or in, what is generally referred to in

basal reader manuals as, "reading between the lines".



19
A more practical reason resides in the fact that grades six, seven, and

eight are the levels with which I am most familiar in terms of both teaching

experiences and other research projects.

Kinds of Discourse

Discourse is typically classified as one of four types: (i) exposition,

(ii) narration, (iii) description, and (iv) argument (Bock & Brewer, 1985;

Brewer, 1980; Spiro & Taylor, 1987). Exposition answers real or imaginary

questions. It presents facts or explains why something is important, how

something works or what a thing means. Narration
informs readers of what is

happening; it is an account of events or action and includes characters,

plot, theme, and style. Description is a discourse form used to appeal to the

senses of the reader and is generally about the appearance of an object, a
person, or an event. Argument is a form of discourse in which there is an

attempt to convince or persuade through appeals to reason, emotions, or to
both. Exposition, narration, description, and argument often overlap so this

global classification omits much of the complexity of discourse. In practice,

clear-cut classifications are not always possible.

Three of the four kinds of discourse are more familiar to students in the

middle grades; argument is less familiar. Thus, it was'decided that attention
to the three more familiar forms would be sufficient on the TIA test to

represent those discourse forms found at the middle grade levels. Exposition
is the primary type of discourse found in content area texts. Expository

materials are usually written using particular patterns of organization. The

patterns which are commonplace are enumeration, time order, comparison-

contrast, cause-effect, and problem-solution. Research shows that proficient
readers can identify the main ideas and supporting information in expository

C.
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materials (Taylor, 1982; Meyer, Haring, Brandt, & Walker, 1980). Since

expository materials make up a large percentage of what is read at the middle

grade level, it was concluded that any test of inference ability in reading

comprehension must contain an expository passage.

Similarly, narration is a familiar discourse form to middle grade students

and for that reason is an important segment of TIA. Within literature,

narrative pieces may be a creation of the author's imagination or it may be

about real-life situations. Fiction makes up one of the largest categories

of children's and adolescents' literature and includes fantasies, science

fiction, adventure stories, mystery and detective stories, stories about

animals, historical fiction, and stories which deal with personal and social

issues. Narration is a discourse form commonly found in trade books and

literature programs.

Description, while used in ordinary and technical char .erizations such

as house advertisements
or computer manuals, it is often us, in conjunction

with the other discourse forms for effect.

The three full-length stories in TIA represent the common discourse forms

found at the middle grade levels, thereby providing a more thorough appraisal

of students' inference ability across a variety of reading materials than

tests which assess performance on either isolated passages and questions or

on one discourse form. Narrative, expository, and descriptive texts make

distinct demands upon readers, readers' knowledge, and expectations about a

task and have important consequences for cognitive processing and learning

(Anderson & Armbruster, 1984; Brewer, 1980; Spiro & Taylor, 1987). For

instance, narrative text is often argued to be easier to understand than

expository text for both adults and children (Bereiter & Scardamalia, 1982;
,(i'
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Bock & Brewer, 1985) possibly because readers are less familiar with how

expository texts are organized. Since the three discourse forms are an
integral part of programs which students at the middle grade levels are
expected to learn, then differences in comprehensibility between narrative,

descriptive, and expository texts must be taken into account for diagnostic

purposes.

Topic Familiarity

The role played by background knowledge in reading comprehension has
attained such widespread acceptance that it no longer requires a

justification. The prior or background knowledge that a person brings to a
text is said to be one of the most important factirs in understanding,

remembering, and interpreting text information (Anderson, Spiro, & Anderson,

1978; Ausubel, 1963; Holmes, 1983; Johnston, 1984; Pearson, Hansen & Gordon,
1979). Furthermore, while topic familiarity

or possession of requisite domain
knowledge does not necessarily guarantee interest, it does affect the
readability and comprehension of text (Phillips, 1987; Walker, 1987). Topic

familiarity is seen to be necessary, but not sufficient, for comprehension.

Background knowledge alone is not sufficient for reading comprehension

because a reader must know how to use that knowledge and want to use that
knowledge. This is a particularly relevant point in the appraisal of

inference ability because a reader must seek a complete interpretation that
is consistent with both the text information and background knowledge in
order to made good inferences. Since readers must integrate background
knowledge with the text information to infer, then to try to separate

background knowledge from the text information is to deny the role of

background knowledge in reading comprehension. It is not clear what readers'
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performance on such a test would mean. Therefore, it is necessary to assess

what prior knowledge students have in order to make accurate appraisals of

their inference ability in reading comprehension.

Furthermore, since it is an objective of TIA to serve as a diagnostic

tool, then it must be realized that readers do not always integrate

completely text information and background knowledge. Sometimes readers

integrate only some of the relevant text information and background

knowledge; other times, readers will select relevant text information and

background knowledge, but fail to integrate the two. There are occasions

where readers fail to do any of the above and as a consequence fail to make

an inference, go off course in their interpretation, or make unwarranted

assumptions.

A multiplicity of approaches were undertaken during the development of TIA

to establish accurate estimates of middle grade readers' topic familiarity.

A more thorough discussion of the procedures will be presented in a

subsequent section "Item Development". At this point, it is sufficient to

say that a group of graduate students were asked to list ten topics which

they felt their students were interested in; one hundred and thirty teachers

attending a workshop were asked to list ten topics that they felt their

students sere interested in; three hundred middle grade students were asked

to list ten topics that they thought they could write about without

difficulty; and twelve middle grade classes were selected to discuss some of

the topics and to write about them. From these information sources three

topics were seen to be common areas of interest and within the background

knowledge of the intended audience of the T1A test.
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Readability

The readability of text is generally assumed to refer to its legibility,

ease of reading, and ease of understanding. Many readability formulae have

been developed over the years, but they have not been without criticism.

Traditional readability formulae have been criticized for having no point of

reference (Manzo, 1970), for neglecting the importance of the structure,

texture, and informational density of text (Aairan & Jones, 1982), and for

lacking face validity (Coupland, 1978).

Alternative ways of estimating readability have been proposed, including

the subjective text difficulty approach by Tamor (1981), the psycholinguistic

approach by Holland (1981), and the conceptual approach by Rubin (1981).

Tamor combines text-based information (readability estimates) and

performance-based information (recall scores) to come up with a subjective

text difficulty level for individual readers. Holland's ps.holinguistic

alternative focuses on assessing the meaning-making demands placed upon

readers by the language and structure of the text. Rubin's conceptual

approach focuses on the concepts conveyed
!;}, the text: how arguments are

presented, the role of examples in a text, and how characters' interactions

are developed and described.

I weighed and balanced the available evidence and decided not to use a

readability formula in the traditional sense. Rather, I chose to use what

may be described as a composite of both the traditional and alternate

approaches to readability. That is, I chose to adhere to the principles of

good story writing as well as to call upon the audience of my test as the

primary source for deciding upon readability.

The TIA test was written on three topics identified to be familiar to
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middle grade students. In the preliminary pilot studies, students were asked

to read the stories aloud and to point out areas of difficulty. When the

areas identified to be problematic were revised, the text was judged to be

appropriate for the intended audience. In accord with Conditions I and II

given in Chapter Three, it was important that the stories and inference

questions be written coherently and adhere to the conventions of

communication, and that a reader be competent with the difficulty level of

the text, understand the demands of the task, and intend to understand the

text. Otherwise, readers' poor performance on the inference task may be

accounted for by a failure to meet these conditions, rather than as a lack of

inference ability.

Test Format

The Phillips-P;Z.terson Test of Inference Ability in Reading Comprehension

(See Appendix A for a copy) contains three full-length stories (average of

465 words per story): a narration, an exposition, and a description. Stories

consist of four to five paragraphs and twelve scaled-answer, multiple-choice

questions. Questions follow each paragraph in the stories. Each question has

four answers provided. To answer the questions students are to use

information given in the story and information they already know. Students

are given an example which is thoroughly worked through so that they will see

chat they are to consider all possible answers before deciding which answer

they think is the "best" one.

The challenge in changing reading assessment is to come up with new means

to evaluate our current conceptualization of reading and to diagnose areas

where instruction is needed. Reading comprehension admits of degrees.

However, credit has generally been given on most tests of reading
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comprehension for one and only one correct answer. There has been no

allowance for partially correct responses, that is, for evidence that a

student may be capable of selecting relevant information witlout quite

knowing what to do with it.

The challenge in the design c,f TIA was to provide diagnostic information

about students' performance and to use that information to support

instructional improvement. To achieve this end, TIA represents a creative

molding of the old and new. The old format of selecting an answer is there

with the new advantage of giving credit for answers that are not completely

correct. TIA may be described as a "scaled-answer
multiple-choice' test,

since it attempts to account for variations in understanding. The four

answer choices represent a range in values (0 3) assigned according to the

quality of the answer selected. An answer that is consistent with both the

text information and background knowledge is worth 3 points; a partially-

correct answer is worth 2 points; a text-based answer' is worth I point; and

an erroneous answer is worth 0 points (A complete copy of the scoring guide

is provided in Appendix EI).

Test Length

The current version of TIA may be administered in a class period (fifty

minutes). This allows time for giving instructions and the acLal test-

taking time. It is intended to be a power test, so students are given a

reasonable time to complete all items. From teacher reports it appears that

the average test-taking time is thirty minutes so this may be used as a rough

guide if teachers wished to use it as a speed test.

Item Development

Selection of Topics
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Differences in background knowledge among students and graders can be

manifested in different ways. These differences may lead to variance in

performance on reading comprehension tests and hence to invalid

interpretations of students' performance. It is desirable that the world

views, or empirical beliefs needed to interpret a story on which test items

are based, be ones that most students share. If scores on TIA are to be taken

as measures of inference ability in reading comprehension, then it is

necessary to reduce as such as possible the effects of background knowledge.

To minimize differences in performance which might be due to differences in

background knowledge rather than to differences in inference ability, items

were selected on the basis of their familiarity to students at the grades

six, seven, and eight levels. Sensitivity to this issue of background

knowledge led to a comprehensive study of topics for potential selection for

item development. The six stages of the study are described next.

Stage One: Graduate Students. The first stage involved eight graduate

students with a diversity of teaching experiences. Each student was asked to

list ten topics which he or she felt students in grades six, seven, and eight

would be interested in and have knowledge of, and to provide a justification

for the choices. These are the ten topics which the graduates identified most

frequently: travel, space, videos, sports, animals, money, friends, future,

styles, and science fiction.

Stage Two: Teachers. In the second stage, 130 middle grade teachers

attending a professional development workshop were asked to list ten topics

which would interest their students and to justify their list. The teachers

identified the follob. 1 topics most frequently: cars, space, money, science

fiction, holidays, music, mystery, computers, sports, and hobbies. The

3,
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graduate students' and teachers' lists overlapped on the following topics:

space, sports, money, future, and science fiction.

Stage Three: Students (Topic Identification). In the third stage, the

ideas of middle grade students were sought. Three hundred students at grades

five, six, seven, eight, and nine were asked to list ten topics they thought

they could write about without difficulty. Grades five and nine were taken

in addition to grades six, seven, and eight to account for potential

differences at the upper and lower limits of reading ability in the intended

test group. What follows are the most preferred choices of the students:

money, space things, sports, pets, getting out of school, holidays, movies,

space friends, war, and travel. Overlap in topic choices among all three

groups indicates that the most popular choices are money, space or space-

related topics, sports, getting out of school, holidays, and pets.

Stage Four: Students (Unassigned Written Essays). In the fourth stage,

middle grade students were asked to write on a topic of their choice. This

was done to distinguish topics which students would choose to write about

from those that might sound exciting be: about which they would be unlikely

or unable to write. Twelve classes of students in grades six, seven, and

eight were asked to choose from the most common topics identified up to this

point (money, space or space-related things, sports, pets, getting out of

school, holidays) or any other topic and to write an essay.

The essays were generally about space, money, and pets in one way or

another. Specific differences existed in the general topic, for instance,

essays about pets varied from the time it takes to care for them to how pets

are wonderful friends. Bearing in mind that each story on TIA was to be

representative of the reading materials at the middle grade levels, then from



28
the most popular student topics three topics were selected: Uf0s, Money, and

a Newspaper Mystery.

Stage Five: Students (Assigned Written Essays). In the fifth stage, sixty-

five students in grades five through nine were asked to write a story about
UFOs, Money, and a Newspaper Mystery. These essays were studied for

vocabulary-choice, sentence and idea complexity, and form.

Stage Six: Final Topic Selection. The sixth and final stage of topic

selection went through three phases involving free recall and word

associations, recognition, structured and unstructured questions and

discussions on each of the three topics. These phases represent a synthesis

of research on assessing background knowledge (Adams & Bruce, 1980; Anderson,

Spiro, & Anderson, 1978; Holmes, 1983; Holmes & Baser, 1987; Pearson, Hansen,
& Gordon, 1979; Spilich, Vesonder, Chiesi, & Voss, 1979; Walker & Yekovich,
1984) and are taken to be some of the best available ways to assess

background knowledge. It took about five class periods to establish students'

background knowledge of each topic.

In phase one, students were asked to free recall or to brainstorm on each
of the topics. They were directed to think of all the information they would
expect to find in a story about UFOs, a story about Money, and a Newspaper

Mystery. Also, students were asked to come up with associations for UFO-
related words like heavenly bodies, evidence, and explanations; for Money-
related words like uses, forms, characteristics, and changes; and for

Newspaper-related words like responsibilities, carrier, weather, and

newspaper related confusions.

The second phase involved recognition activities to identify any

misunderstandings which students might have about each of the three topics.
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These activities were developed from the phase one discussions. For example,

it became evident that some students thought that scientists know what UFOs

are and that UFOs are meteors and "stuff like that" in the sky. Students were

asked to identify from a prepared sheet dealing with these matters several

possible correct and incorrect answers to questions such as "What are UFOs ?,"

"Is a meteor a UFO?" "Would there he UFOs if scientists know what they are?"

The answers provided to these kinds of questions led into the final phase of

topic selection.

Discussions guided by structured and unstructured questions completed the

final phase of establishing topic familiarity. A structured question on the

Honey topic, for instance, was "What is money?' Such questions led to

unstructured questions about the topic such as 'Do all jungle tribes have

money?", and lively discussions were held with the students on each of the

three selected topics.

For the purposes of this project, students were assumed to have a

sufficient amount of topic familiarity if they were able to speak to each

topic according to a general outline as follows:

UFO Outline

1. What UFOs are believed to be

11. What UFOs are reported to look like

111. Where UFOs are reported to come from

IV. Available evidence

V. Why UFOs are studied

Money Outline

1. What money is

11. The characteristics of money
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111. How money developed

1V. Functions of money

V. Why the form of money changes

Newspaper Delivery

1. Carrier's responsibilities

11. Knowing the route

111. The importance of time

1V. How to deal with people

V. Potential problems

Furthermore, students were deemed to have sufficient relevant background

knowledge if at least seventy percent of them were able to speak to these

outlines. This provides a rough, but adequate for testing purposes, control

for differences in background knowledge for topic. The chances of systematic

bias against any student across all topics is minimal.

The comprehensive information gathered from the topics identified, the

students' written stories, and class visits guided the choice of topics for

Cie stories in the TIA test Three stories were written for the TIA test:

UFOs, Money, and The Wrong Newspapers. The UFOs story was modified from

previous research projects (Beebe & Phillips, 1980; Phillips, 1985) and

continues to be a winner among students. It is a story about unusual

phenomena, telling of different UFO reports, offering plausible explanations

for some of the reports, and suggesting that with improved technology we may

be able to explain UFOs. The Money story is a description of the everyday use

of money, of how it works, as well as its historical development. The third

and final story is a mystery entitled "The Wrong Newspapers" which involves a

mix-up in newspaper delivery, with the culprit being the neighbor's dog.

C.
0 0
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Principles of Story Writing

Story grammars have been developed to illustrate underlying text

structures. The most common types of text used in the middle grade levels

are narrative, descriptive, and expository. Each is organized in a

part: lar way and it is believed that children use the structure, once they
have it internalized, to assist them in understanding and recalling

information (Thorndykel 1977; Stein, 1983; van Dijk & Kintsch, 1963).

There is overlap in the classifications of narrative, expository, and

descriptive structures since all three may be found in the one story. The

Wrong Newspaper story fits more within the narrative classification than

either the expository or descriptive. However, the UFOs and Money stories are

harder to classify because they overlap considerably the exposition and

descriptive forms.

The principles of story grammar were followed in writing the T1A mystery

narrative entitled "The Wrong Newspapers'. The principles may be summarized

as follows: there should be a setting which introduces the characters and

provides the time and place of the story; an initiating event should occur

which sets the story in action; there should be a response to that action

followed by an attempt to achieve a goal or to respond to an action; the

consequences of that attempt woven with a reaction are provided. These

principles coupled with a sensitivity to vocabulary choice, sentence

structure, and sentence length were in our minds during the story writing

process. Students' reading of the stories was then used to make final

judgments on topic and story suitability.

Narrative provides a resolution or stopping pc*lt and therefore it is

easier to identify its underlying structure or grammar than is commonly the
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case in expository material. Expository material has six underlying

structures: serial; topic; restriction and illustration; definition;

argumentation; and comparisoncontrast. The serial pattern may be considered

the generic basic structure since the others are more general secondary

structures. These five structures (topic, restriction and illustration,

definition, argumentation, and comparisoncontrast) are more perplexing than

the serial structure from another perspective because within a serial pattern

there may be occasions when other structures are used. Consider, the case in

a social studies text where forms of travel are being studied in

predominantly a serial fashion, but for a couple of paragraphs modes of

travel are compared and contrasted followed at the end of the chapter with a

generalization about the most efficient means of travel. So, it is common to

see much overlap among text structures.

The TIA stories on UFOs and Money were written following primarily a

serial pattern: a general concept is presented in each story;

generalizations combined with examples are stated; a sequence of events

unfolds; a conclusion follows. Care was taken to ensure that vocabulary

choices were either known or explained and that sentences were coherent. The

UFOs, Money, and The Wrong Newspapers stories were further subjected to the

Anderson and Armbruster (1984) test of understandability: do the stories

provide enough relevant information to achieve the author's purpose and to be

meaningful to its readers? The evidence from the groups of students in

grades six, seven, and eight who read and discussed the stories is that the

test of understandability was passed.

io



CHAPTER FIVE

THE EVOLUTION OF THE PHILLIPS-PATTERSON

TEST OF INFERENCE ABILITY IN READING COMPREHENSION

The present form of TIA (See Appendix A) represents six phases of

evolution in design and development. This chapter will provide details of the

modifi,ations at each phase of the test development as well as a rationale

for them. A description of the test validation techniques that guided the

design and development of TIA will also be discussed.

Experimental Test Versions

Preliminary Test Version

The Preliminary Test Version contained three stories (UFOs, Money, and The

Wrong Newspapers) and forty-eight short-answer questions. It was given to a

graduate reading class and a colleague who was engaged in the development of
a test of inductive reasoning in critical thinking.

On the basis of feedback from these two sources the test was edited and
written more concisely. The number of test questions was reduced from 48 to

36 because the test was too lengthy even for these subjects. This task was
made simple for two reasons: (i) 5 of the twelve

questions were judged to be

insufficiently related to the stories to allow for complete and consistent

inferences to be made; and (ii) 7 of the twelve questions could not be easily

identified as inference questions, so in cases of doubt the questions were
dropped from the test.

Pilot Study One (Short-answer Version)

Trial One

Follnwing the completion of the revisions to the Preliminary Test Version,

the first pilot of TIA was conducted. A short-answer format, rather than a

multiple-choice, was used to help understand what the questions measured. In
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addition, this trial administration was done to check on test length,

passage difficulty, vocabulary choices, clarity of instructions, and

question ambiguities. The effects of story order were studied. Research shows

that narrative text is generally easier to understand than expository text.

If this is so, then differences in performance could be expected if the

order of presentation of discourse types was altered. If differences were

identified, then story order would be an itportant consideration in

subsequent test development.

Sample and Procedure. Sixty-five students in grades six, seven, and eight

participated. Test booklets were distributed randomly to students with the

three stories (Uf0s, Money, and The Wrong Newspapers) collated in the six

story combinations. The directions and sample paragraph and inference

question were discussed with the students. Students were told that they

would have to use their background knowledge and the text information to

answer the questions, that they would read three stories, and that each story

would have four or five paragraphs and questions on each paragraph. Students

were directed to read each paragraph, to write their answer to each of the

corresponding luestions, and to Justify their answers. When all student

enquiries were answered, then the test was started.

Results. The pattern of student responses to the inference questions was

one of the most significant findings. Students' answers were of four types:

an implausible response; a non-inference response; a partially-correct

inference response; or a complete inference response (A more detailed

description of these may be found in Appendix B).

It was found that the TIA test was too long, since it took on average one

and one-quarter hours to complete, after directions had been given and the
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sample item worked through.

No differences in performance on the basis of story order were found.

Students may have acquired new knowledge while taking the test, however, it

did not add to nor detract from their performance when story order was

altered.

Test Revisions. From an examination of students' answers numerous

revisions were made: (i) six questions were reworded to make their meaning

more clear and one question was deleted because of ambiguity; (ii) three

questions in the UFOs story (#8, 9, 10) were re-sequenced as *10, B, 9 to

match the text sequence; (iii) sentences in the text judged to be too

similarly worded to the corresponding inference questions were deleted; (iv)

some sentences were modified to be more general, and less explicit thereby

making the corresponding inference questions more challenging; and (v) other

sentences were changed to clarify meaning.

Upon completion of the revisions based on the results of trial one, the

number of questions on TIA for the trial two study was 3b, 12 fur each story.

Trial Two

Trial two of Pilot Study One (short-answer version of TIA) was done to

confirm whether or not the four types of
responses identified in the student

protocols of Trial One would be upheld. Whether the kinds of responses given

by the students in Trial One were an artifact of the test, and whether the

revised version would yield similar results was a concern. If the four types

of responses were upheld, then subsequent test development would have to take

these response variations into account, if test performance was to be taken

as a valid indication of student ability.

Sample and Procedure. One hundred students in grades six, seven, and eight

4 J
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took the short-answer version of the TIA test. The same procedure was

followed as in the previous trial.

Results. Students' written responses and accompanying justifications

for their answers were studied. The trend of reader response variations

identified in Trial One was evident in the responses on this trial. Student

responses for each question fell within one of four response patterns

Identified in Trial One. The four variations (an implausible response; a

non-inference response; a partially-correct inference response; or a complete

inference response) in student performance became a major factor in the

future design and development of TIA.

Test Revisions. Since a multiple-choice format for TIA was the ultimate

aim, the fourth version of TIA involved writing a scaled-answer multiple-

choice set for use in the second pilot study. The questions on the modified

version from Pilot Study One were changed to sentence stems, in order that

the item form on the short-answer and multiple-choice versions of the test

would be identical. For example, the question "Why do many people mistake

heavenly bodies to be UFOs?" on the short-answer version became the sentence

stem "Many people mistake heavenly bodies to be UFOs because..." on the

multiple-choice version.

It was presumed that the sentence stem format might help to reduce writing

time, 90 minutes on the short-answer version, to one class pRriod.

Distractors for the multiple - choice version of the test were taken or molded

from students' answers on the written short-answer
versions from Pilot Study

One. Each set of four possible answers were scaled as follows: an implausible

response worth 0, a non-inference response worth 1, a partially-correct

inference worth 2, and a complete inference worth 3. This "scaled-answer
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format" was used to afford students the option to select the type of response

they would likely make if they were taking the short - answer version of TIA.

Multiple-choice items were constructed such that distractors were of

consistent grammatical style and vocabulary, and of equal length. Keyed

answers were randomly selected for position placement (A, B, C, or 0).

Pilot Study Two
(Short-answer/Scaled-answer Multiple-choice Versions)

The second pilot study was conducted to serve four purposes: (i) to

examine the degree of similarity of performance on the short-answer and the

scaled-answer multiple-choice formats; (ii) to compare completion times

required by both test formats; (iii) to corroborate whether the four patterns

of responses identified in Pilot Study One would be displayed by the students

in this pilot; and (iv) to identify potential item ambiguities, vocabulary

difficulties, and other problems.

Sample and Procedure

Eighty-one students in grades six, sever., and eight participated in Pilot

Two. Forty students wrote the short-answer version: and the remainder wrote

the multiple-choice version. The same procedure described in previous pilots

was followed, with one exception. The students taking the multiple-choice

version were provided with answer choices. The students were cautioned to

consider all possible answers before deciding the answer they thought was the

best one.

Results of Multiple-choice Format

Test completion time ranged from 50-75 minutes on the multiple-choice

format for classes in grades six, seven, and eight. This represented an

average reduction of ten minutes over the short-answer format, a reduction

less than was expected.
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Item analysis of the multiple-choice format showed a KR 20 reliablity of

0.68 and a test mean of 17.5 items correct out of total possible 36 items,

with a standard deviation of 4.73. The test means for grades six, seven, and

eight were 14.0, 17.1, ana 19.6 respectively. Item/test biserial correlations

and item difficulty indexes were computed and are presented in Table 5-1.

It can be seen from Table 5-1 that three of the thirty-six questions had

negative biserial correlations (questions 18, 20, and 35). Examination of

these three items coupled with students' short-answer responses revealed the

answer sets for questions 18 and 35 to be ambiguous. Question 20 required

students to consider a historical perspective, but it appears that most

students answered it from a current events perspective.

Questions 8 and 28 had very low biserial correlations. It was clear, upon

examination, that the problems with questions 8 and 28 were vocabulary-

related. It seems that many students did not note the relevance of particular

examples which were cited. For instan;e, "meteors" were cited as an example

of "astronomical events", but students did not see the relevance in answering

item 8 which read "Other kinds of astronomical events that people mistake to

be UFOs are". It seems students did not understand "astronomical events", so

it was replaced with "heavenly bodies". Revisions were made to all aspects of

the test identified to be either definitely or potentially problematic.

The item difficulty levels also pointed to problems with questions 18 and

35 discussed in the preceding paragraph. Question 13 was among the more

difficult items, it seems that a word in the question stem was interpreted

differently by many students from the test authors. The question read "Money

is needed in at least two different ways," students interpreted the question

by focussing on the word "needed" as necessities. Tha test authors intended

4u
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Table 5-1

Pilot 2, Item Statistics

Item Item/Total Item Difficulty Item Item/Total Item Difficulty

Correlations Index Correlations Index

1 .448 .341 19 .340 .366

2 .528 .610 20 -.153 .366

3 .667 .317 21 .453 .488

4 .378 .293 22 .544 .561

5 .477 .512 23 .441 .780

6 .710 .512 24 .203 .171

7 .389 .683 25 .306 .732

8 .072 .195 26 .795 .902

9 .414 .488 27 .412 .512

10 .327 .463 28 .101 .537

11 .752 .829 29 .221 .488

12 .844 .805 30 .271 .585

13 .311 .098 31 .608 .488

14 .217 .561 32 .301 .463

15 .217 .561 33 .456 .585

16 .206 .244 34 .560 .463

17 .573 .293 35 -.316 .098

18 -.053 .073 36 .505 .583
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the item to get at the idea of commonality of money. Clearly, the problem
with the item was with the wording and not with how the students interpreted
it. Item 13 was revised to read "Money is a familiar part of our lives

because".

Results of Short-answer Format

Students' responses on the short-answer format were examined and the type
of answer identified (implausible response, non-inference response,

partially-correct inference, complete inference). Again, the pattern of
student responses was consistent with the two previous trials under Pilot
One. This result was taken as compelling evidence that a valid test of

inference ability would have to allow for variations in student performance.
Student responses on the short-answer format were compered to the

multiple-:hoice key to assess the agreement between the number of responses
per item that received full credit. The results are presented in Table 5-2.
It should be pointed out that for purposes of this analysis an item on the

short-answer format was not considered correct unless it expressed the same
meaning as the keyed answer on the multiple-choice

format, consequer.tly the
percentages of agreement between the two are necessarily lowered. For
instance, consider item 30 which says "Ann wanted to hand deliver Mr. Jones's

newspaper because". The keyed response on the multiple-choice
format and the

one required on the written short-answer format would be "to make sure he got
it and to talk to him about the mystery." So, unless students responded on
the snort answer version with a compound answer, they were not scored Ps

completely correct even though they may have been partially correct. A lower
percentage of agreement was found on those items that required students to

synthesize story information. It seemed that if questions required students
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Table 5-2

Pilot 2, % Aqreement Between Full Credit Short-answer

Responses

and Multiple-choice

Item % Item
7.

1 51 19 68

2 46 20 11

3 28 21 40

4 32 22 33

5 50 23 75

6 39 24 54

7 16 25 50

8 11 26 10

9 28 27 31

10 59
28 8

11 47 29 42

12 79 30 0

13 18 31 53

14 18 32 49

15 59 33 62

16 27 34 63

17 40 35 11

18 43 36 45
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to pull together more than one piece of information to formulate a complete

response, then they experienced difficulties or did not consider all

available relevant information. Question 26, for instance, required the

synthesis of three pieces of information, however, the most common response

written on the short-answer test and selected on the multiple-choice test was

a partially-correct one.

The mean on the 36 item short-answer test was 12.97. A recognized

restriction of this pilot was that one and only one answer was deemed

acceptable, which undoubtedly ignores a range of answers which may have been

oartially correct. Bearing in mind this restriction on acceptable answers,

then it seems reasonable to expect that the level of overall performance may

have been reduced. The mean on the multiple-choice test was 17.15, which

reflects a significantly higher level of performance. Another explanation for

thl lower performance an the :short-answer could be related to the fact that

students had to construct and write an answer, which would seem to be a more

demanding task than selecting an answer on the rultiple-choice test. Student

performance un the multiple- choice test may be a "better" indication of their

reading ability than the short-answer test where performance is confounded

with students' ability to express their ideas in writing. Also contributing.

to lower scores was the fact that students tended to . ..11 more items

unanswered on the short-answer test than on the multiple-choice test.

Test Revisions

Passage, question, an.1 answer modifirltions were made to TIA prior to the

next pilot. Revisions were made to each of the three stories. For instance,

on the UFOs story, it was found that students failed to attend to the word

"not" in the sentence, "Many of the older reports are not complete so we need
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to continue to study UFOs", consequently leading to an erroneous response.

The sentence was modified to "Many of the older reports are incomplete so we

nccd to continuE to study UFOs-.

Some questions were r- eplaced because they did not require students to make

inferences, and some answers to other questions were replaced because of

ambiguity. Other revisions included substitutions in word-choices and changes

in information placement. Further revisions included making answer selections

more parallel with one another. For instance, "plastic cards" was replaced

with "club cards" in item 23 to make it more parallel with the other options:

"trade items", "credit cards", "chocolate bars".

Pilot Study Three (Verbal Reports as Data)

Pilot Study Three was conducted using a verbal report methodology. Verbal

reports were used as a method to validate whether a complete inference had

been made when students selected the keyed answer to help ensure that

multiple-choice test questions were functioning effectively as inference

questions. In addition, such an approach is particularly useful in test

development for revealing potential item ambiguities, vocabulary problems,

arid hidden cues.

Care was taken to develop interview procedures which would not jeopardize

the quality of information to 'le collected and conclusions to be drawn. Two

trial verbal report sessions with six students each were held to ensure that

the two interviewers understood the deinds and limits of the approach, as

well as to determine wh-thPr tic information needed from the students was

being acquired.

Sample and Procedure

Thirty-six students in grades six, seven, and eight participated. Students
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were each assigned to one of the three stories on TIA. They were told that to

answer each question they would have to use information given in the story

and information they already knew. They were told that the story would not

directly answer the questions and they would have to use their common sense

and the story information. Students were advised to consider all possible

answers before deciding which answer they thought was the best one. A sample

item was worked through with them. Once the sample item was completed and

students' questions were answered, students were asked to read aloud each

paragraph, to read the corresponding test questions, to select one of the

four answers provided, and to tell why they thought that answer was the best.

Interviewers questioned students only if there was a lack of clarity in a

response, such as an unspecified pronoun antecedent or an answer so terse or

vague that it was too incomplete to follow. At the end of the test interview,

general questions were asked about students' interest in the story, about

whether the passage vocabulary gave them any problems, and about whether

there were other things that were unclear to them. Each verbal report

protocol was transcribed and a scheme developed to code the quality of

students' responses.

Scoring Responses

In order to reflect the range of responses shown by students in the verbal

reports, a scoring system was devised to allow credit for partially correct

as well as complete inferences. Scores from 0 to 3 were assigned on the basis

of the range of completeness of the student responses. See Appendix B for

the criteria for grading tft best of inference ability.

The following question WO and its possible answers (A, B, C, or D)

illustrates the scoring system.



Q1 UFOs are sometimes called other names because

(A) people name them according to their shape or probable origin.

This answer is a complete inference ant; therefore, is given a score of

(3). The relevant textual information was contained in sentence three,

"People sometimes call UFOs flying saucers, spaceships from other planets,

and extraterrestrial spacecraft". Using background knowledge it can be

concluded that the naming criteria for UFOs in this story are based on either

shape ("saucers") or probable origin ("other planets" and "extraterrestrial"

). The integration of the relevant textual information and background

knowledge makes (A) the best inference response for question 1.

(D) people don't know what to call them so name them by shape.

This answer is given a score of (2). It is a partially correct inference

for question 1 because it only considers one of the naming criteria, shape,

when the textual information supplies two criteria. The criterion of shape

was selected for this alternative instead of the criterion of origin because

shape was focussed upon in all instances of explanations by students in the

verbal reports.

(C) people see an area with many coloured lights in the sky.

This answer is given a score of (1). It is based on textual information

from sentence five. However, the relevant textual information is contained in

another area of the text (sentence 3). Although the textual information

selected deals with the appearance of UFOs, it is not the most relevant part

of the text.

(B) people know they are unidentified flying objects in the sky.

This answer is scored as (0). It is the le? I. correct answer because it

makes no sense either in relation to the text, or in relation to background



knowledge. People do not know for certain that what they see are

unidentified flying objects, and this is not the reason given in the text

that synonyms exist for UFOs.

Answer Set Revisions

The process of revising answer sets based on students' verbal reports had

two complementary facets. One facet dealt with editing existing answer sets

and the other with developing new answer sets which would reflect the range

of answers students gave in their verbal reports.

Answer sets were revised where students' explanations of their choice of

answer showed either that students made an inference but still selected a

less than best answer, or that they used ir:dvertently placed cues in the

answer set to select the best answer. the second facet is discussed in the

next section with questions revisions.

Vocabulary and Question Revisions

A number of terms which students did not understand became apparect in the

verbal report data. Samples of vocabulary revisions include the following

substitutions, "scientific equipment" for "technology" and "heavenly bodies"

for "astronomical eve'ts ". Care was taken to maintain the intent of the text

and use of precise terms while substituting appropriate vocabulary for

students at the grades six, seven, and eight levels. For example, in looking

for a substitution for "astronomic.' events" chx'iren's science texts,

children's science encyclopedias, and science re..-ence books were consulted.

Eleven questions were deleted from this test version. Five of the eleven

questions were judged to be based too heavily on s';udent's backgr-

knowledge. The five questions did not meet the principle that a good

inference question is one that requires a reader to integrate relevant text
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information and background to construct complete interpretations that are

consistent with both the text information and background knowledge. Four of
the five questions required students to give answers based on word knowledge.

For instance, one of the items stated "The word independence in this story

means" which could have been answered without reading the text. In another

item, students' lack of background knowledge hampered students in making a
complete inference, so the question was deleted. The deleted item read

"Money might be more risky to use than credit cards because", but according

to students' verbal reports, they did not know that credit cards could be

cancelled, and therefore less risky to lose than money.

The remaining six questions were deleted for a variety of reasons.

Difficulty level indices from previous pilots indicated question 13 as one of
the most difficult questions (see Table 5 -1). Student verbal reports
indicated differences in wo.d interpretations from those intended by the

authors. For instance, item 13 says "Money is reused by", it seems students

interpreted "reused" to refer to the same money being used over and over or

saved by a single individual and not the circulation of money.

Questions requiring students to make time frame shifts ',ere identified to
be problematic as evidenced in their verbal reports and item analysis

results. For example, students' verbal reports showed that they responded to

item 20 which read 'Years ago, cows, coffee, and shells did not keep their

value as well as money today because" from a current events perspective. A

typical response was "they are not wanted by everyone, wheras money might be

because if you traded with people from the city they might not need cows."
Item 20 had gone through three revisions and yet students seemed to focus on

the current rather than the past, so the item was deleted. The remaining two
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questions did not function well as inference questions because they were

judged to be too text-dependent, so they were deleted.

Students' verbal reports also pointed to item ambiguities (items 9, 18,

and 35). For example on item 9, students interpreted "find out" to mean

discover new facts, when the intended meaning was "learn". So the item stem

"Using the reported information we would find out the most about UFOs by" was

changed to "Using available information people learn the most about UFOs by".

This modification required students to make the inference that the "available

information" was the reports described in the story.

Story Passage Revisions

The final section of test revisions in this pilot deals with the story

passages. The major chan;e was with the "Money" story. Due to the fact that

the first five inference questions in the "Money" story were deleted, the

first two story paragraphs were also deleted. Two new paragraphs and five

new inference questioti on the functions and characteristics of money were

written for the "Money' story.

Minor changes were made to other paragraphs through deletion and adaition

of sentences. Sentences were added to story paragraphs in instances where

more textual information was required for a specific inference question or

where a new test question had been added. For example, the sentence "Weather

conditions are checked when scientists study available information about

UFOs" was added to the second UFOs paragraph to complement the question

"Weather conditions affect UFOs sightings in the sky because" (UFOs Q5). The

sentence in the third paragraph of the "Money" story "Large animals made

trade difficult because there was too much price difference in items" was

deleted. There was insufficient story information about trade items for
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students to answer the corresponding inference questions. Changes of

specific vocabulary in story paragraphs were discussed under editing of test

vocabulary. Remaining changes were cosmetic in nature.

Pilot Study Four (Expert Sample)

The revised scaled-answer multiple-choice test was given to two fourth

year college classes in the Faculty of Education at Memorial University of

Newfoundland. Sixty-one students participated in this pilot. The purpose was

twofold: first, to have an expert adult sample confirm the researchers'

rating decisions for young students' responses on the TIA test; and second,
to have the experts take the test and to note on it any questions or answers

which they found to be ambiguous, and to make comments on any aspect of the

test where they felt revision might be necessary.

It it realized that so-called experts !hay be quite unreliable judges of

items written for younger students because the adult conception of what is

and is not familiar may be quite different from that of younger students.

For example, the item "Money might be more risky to use than credit cards,"

required students to know that credit cards may be cancelled. A study of

students' verbal reports revealed this to be a piece of information which

they did not know. Consequently, while adults consistently made a complete

inference on this item, the middle grade students never did. The item uas

dropped !Iecause it did not measure students' inference ability.

For 85 percent of the items the experts rated the young readers' responses

consistent with the ratings assigned by the researchers. The remaining 15

percent were taken to need further revisions. In addition, comments an'

queries made by the experts were studied and appropriate changes made.

The test mean for the two college classes was 23.95, out of 36 items, with
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a standard deviation of 3.68 and a KR-20 reliability of 0.58. There seemed to

be distinct divisions among the expert sample about some of the items. For

instance, there were adults who wrote "there is no best answer here," on an

item that required them to synthesize two or more pieces of information. It

seemed some of the experts would indicate the right information needed for an

answer, but would not pull the information together to make a complete and

consistent inference. The remaining -'xperts seemed to have little difficulty

making complete inferences consistent with those of the researchers. Thus,

the majority of the experts were taken to be reliable judges of the best

answers.

Pilot Study Five

Test Validation

The fifth pilot study was designed to study the relationship between

students' answer selections and their thinking processes in making those

selections. One purpose was %o find out the quality of students' thinking

when they selected their answer for each test item. Understanding students'

thinking processes is of fundamental importance because students often arrive

at good answers without thinking well and at less than good answers even

though they may have thought well. A second purpose was to find out whether

the verbal report process either improved or worsened students' performance.

Specifically, four issues motivated the validation procedure: (i) to find

out whether students understood the task, that is, that they were to use

information from the text and from their background knowledge to answer the

inference questions; (ii) to find out whether students understood each test

item and reasoned well when they picked the best answers; (iii) to find out

whether students who chose an incorrect answer to an item did so because they
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did not reason well; and (iv) to find out whether there is a difference io

performance between the verbal report aid written cohorts.

The challenge was to design and develop a test so that students make

inferences and that they do so for the "right" reasons. For a test of

inference ability to be valid, the test should require that students make a

complete inference when they select the best answer for an item (Phillips,

1986). One assumption in multiple-choice test construction is that when

students select the best answer for a test item, they do so for the right

reason. However, it is possible that students might select the best answer

for a test item without fully understanding it. For example, there may be

some inadvertent cue prompting students to choose the right answer. A second

assumption is that students who choose the incorrect answer do so because

they are not reasoning well, yet students might select an incorrect answer

for a good reason. For example, there may be an alternate interpretation from

that intended by the authors, leading students to choose a less than complete

answer even though they reasoned well. Thus, it is impo-tant to have students

explain their reasoning when they select their answer for each question.

Students' thinking ability was examined by having them verbally report why

they had selected their answers. These verbal report protocols were used in

conjunction with the students' answer selections to provide information for

test validation. The general principle followed was that tests would be valid

to the extent that good inference-making led to good performance and poor

inference making led to poor performance.

Sample and Procedure

One hundred and eighty-three students in grades 6, 7, and 8 at three

schools participated in this pilot. The students were selected at random
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from intact classes and assigned randomly to either of two test conditions.

There were 95 students tested in the verbal report condition and 88 students

in the written test condition. Table 5-3 is a summary of the number of

studenti by school and grade.

Students in the written test condition wrote the multiple-choice test in

their classrooms. The same administration procedures described in Pilot Study

Two were followed. Two interviewers conducted the verbal report Interviews

using the same procedure described in Pilot Study Three. Students in the

verbal report cohort were assigned to one of the three stories on a rotating

basis. That is, the first student was assigned story 1, the second assigned

story 2, the third did story 3, and the fourth student did story 1 thus

starting a repeat of the cycle. The total administrations per story were as

Table 5-3

Pilot 5, Summary of the Number of Students by School and Grade Level in

Written and Verbal Report Cohorts

Grade 6 Grade 7 Grade 8

School Verbal Written Verbal Written Verbal Written

1(41) 5 6 8 8 7 7

2(90) 12 16 15 15 17 15

3(52) 18 8 7 7 6 6

N= 183 35 30 30 30 30 28
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follows: 34 students completed the 'UFOs' story, 32 students completed the

'Money' story, and 29 students completed The Wrong Newspapers' story.
Coding

Three sets of data were collected: reading scores from the written cohort;

and reading and thinking scores from the verbal report cohort. Written cohort

responses were scored according to criteria developed in Pilot Study Three

(See Criteria for Grading TIA in Appendix 8). The reading score for an

answer ranged From 0 (implausible) to 3 (complete). Students' total reading

scores were the sum of the values assigned to all answers selected by

students. The total possible score is 108.

Verbal report explanations of students in the verbal report cohort were
assigned thinking scores. The quality of students' explanations for each

answer was rated according to swaLific criteria (See Appendix C for a copy of
the Thinking Rating Scale). Thus, for each item there was a reading score

for the answer selected and a corresponding thinking score for a student's

explanation of why that answer was chosen.

A trial sample of thinking protocols was selected at random from the three

stories and grades. Two raters independently assigned a thinking score to
each answer justification. Any inconsistencies between raters' scoring of

thinking protocols were studied. The initial rating of this small sample of
the verbal report protocols allowed changes in the category descriptions of

the thinking rating scale before all the protocols were scored. For

instance, it was observed that sometimes students simply repeated the answer

they had selected as their explanation. In the initial thinking rating scale
there was no provision for such a response. Consequently, a change was

necessary and a thinking score of (0) was assigned for such responses.
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Both total and individual item thinking scores assigned by the two raters

were compared. Inter-rater reliabilities on both comparisons resulted in

correlation coefficients greater than .90. Any explanations assigned

different thinking scores by the raters were discussed and re-rated. With a

high level of reliability on the rating of students' explanations

established, it was concluded that the remaining protocols could be

consistently scored. About 257.. of the remaining protocols were checked at

random and found to have a similarly high level of inter-rater reliability

( >.91).

Data Analysis

The data analysis examined six ( 'estions: (1) To what extent were

students' reading scores and thinking scores on each test item in the verbal

report cohort correlated? That is, did students who reasoned well select the

best answer and did students who reasoned poorly select an incorrect answer?

(2) To what extent were students' total reading and thinking scores for each

story in the verbal report cohort correlated? (3) How did students' reading

scores in the verbal report cohort compare with reading scores in the written

cohort? (4) How is performance on each item related to overall test

performance? (5) Did students' reading scores vary by grade level? and (6)

Were there interviewer effects on test performance?

Results and Discussion

Reading and Thinking_ Relationships for Items. Table 5-4 presents

Pearson's correlafion coefficients between studc:.ts' reading and thinking
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table 5-4

Pilot 5, Pearson Correlation Coefficients Between Reading and Thinking Scores
by Item.

Item Pearson's r Item Pearson's r

1 .82** 19 .54**

2 .62** 20 .45*

3 .69** 21 .51**

4 .77** 22 .39*

5 .62** 23 .45*

6 .80** 24 .48*

7 .72** 25 .66**

8 .54** 26 .45*

9 .94** 27 .42*

10 .09 28 .53*

11 .68** 29 .72**

12 .50** 30 .37*

13 .56** 31 .61**

14 .62** 37 .42*

15 .30* 33 .38*

16 .52** 34 .83**

17 -.12 35 .54**

8 .77** 36 .61*

*p < .05 **P < .001
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scores by test item. A positive correlation significant at less than the .05

level between reading and thinking scores was found for 34 of the 36 items

with an average correlation of .55. Reading and thinking scores for item 10

were not significantly correlated and for item 17 they were negatively

correlated. These two items were examined, but no problems were apparent. The

results of the previous pilot studies were examined and no indications cf

problems with items 10 and 17 were found. The final decision was to leave the

items without changes and to examine them in the next trial.

For 94 percent of the items good thinking was significantly correlated

with good reading and poor thinking to poor reading performance. This result

`provides strong evidence that generally when students thought well they

selected the best answer and when students reasoned poorly they selected an

alternate answer. The significant correlations between reading and thinking

scores for items is one piece of evidence that TIA is a valid test of

inference ability.

Reading and Thinking Relationships for Stories. The reading and thinking

relationship for each item is by necessity related to this relationship for

each story. Ttieive items accompany each story, therefore items 1-12 accompany

story 1 'UFOs', items 13-24 accompany story 2 'Money', and items 23-3o

accompany story 3 The Wrong Newspapers'. Table 5-5 presents Pearson's

correlation coefficients between total reading and thinking score for the

three stories. The correlation :oefficients were similar, high, and

significant at the .001 level for the three stories.

It is reasonable to conclude that students understood the items and that

students who selected the best answers thought well. Thus, the significant

reading and thinking relationships for stories is taken to be another piece

r'1
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Table 5-5

Pilot 5, Pearson Correlation Coefficients between Reading Scores and

Thinking Scores by Story

Story
Pearson's r

'UFOs' Story 1

'Money' Story 2

'The Wrong Newspapers' Story 3

.77*

.75*

.77*

* p.001

of evidence that TIA is a valid test of inference ability.

Reading Performance Relationships Between Verbal Report and Written

Cohorts. Table 5-6 presents story reading score means by cohort. The maximum

reading score for a story would be 36, as each story has 12 test items, with

a total possible score of (3) per item. Means for story 1 and story 2 were

very similar for the verbal report and written cohorts. Means for story 3

differed 'Qv 2.8 in favour of the verbal report cohort. It is not clear why a

difference occurred. This difference translated into test performance would

amount to the verbal report cohort doing better on 1 item. Across the entire

test, the overall mean for the verbal report cohort is 24.7 and 23.3 for the

written cohort. A difference between means of 1.4 which translates into less

than half an item correct in favour of the verbal report cohort. Thus, the

difference in means on story 3 was not taken to be large enough to invalidate

the verbal report methodology. Asking students to think aloud does not

significantly alter their performance.
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Table 5-6

Pilot 5, Story Reading Score Means by Cohort

Story

Cohort
1 2 3

Verbal Report 22.3

Written 22.2

24.8

23.6

27.0

24.2

Mean reading scores per story for both the verbal report and written

cohorts were compared using ANOVA to determine more specifically whether the

verbal report process altered performance. Tables 5-7, 5-8, and 5-9 present

the ANOVA results for UFOs, Money, and The Wrong Newspapers,
respectively.

There were no significant effects far cohort for either the UFOs or Money

stories. However, cohort showed a significant effect (p <.05) for The Wrong

Newspapers story. It is not easy to explain why a difference in performance

by cohort was found on only The Wrong Newspapers sto:y.

Grade had a significant effect In students' reading scores for story 1

(UFOs) but was not significant for stories 2 o, 3. The discourse type may

account for she grade effect found for story 1. Students in grades six,'

seven, and eight may all be familiar with the descriptive and narrative

discourse forms of stories 2 and 3. But, students' reading scores on

expository material (story 1) might show an improvement for students in

grade; seven and eight when compared to grade six students.

There was no significant interaction effect between grade and cohort.

In sum, reading performance between the verbal report and written cohorts



Table 5-7

Pilot 5, ANOVA Re?dinq Score Results for Story 1 (UFOs) by Cohort and Grade

Source of

Variation

SS DF MS F Significance

of F

Cohort .72 1 .72 .03 .869

Grade 402.97 2 201.48 7.58 .001

Cohort x Grade .91 2 .46 .02 .983

Within 3082.17 116 26.57

Table 5-8

Pilot 5, ANOVA Readiao Score Results for Story 2 (Money) by Cohort and Grade

Source of

Variation

SS DF MS F Significance

of F

Cohort 35.49 1 35.49 1.78 .185
Grade 21.46 2 10.73 .54 .586

Cohort x Grade 14.47 2 7.24 .36 .697

Within 2277.44 114 19.98
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Table 5-9

Pilot 5, ANOVA Reading Score Results for Story 3 (The Wrong Newspapers) by

Cohort and Grade

Source of

Variation

SS OF MS F Significance

of F

Cohort 168.94 1 168.94 6.06 .015

Grade 8.29 2 4.14 .15 .862

Cohort x Grade 76.93 2 38.47 1.38 .256

Within 3093.75 !II 27.87

was taken to be highly siailar. Assuming that verbal reports are an ecr'rate

representation of the thinking that went on during the test-taking and the

reports are an accurate representation of the thinking of those in the

written cohort, then it can be concluded from the evidence presented that

students understood the task and reasoned well when they picked the best

answer. In addition, the usefulness of ..bal reports to understanding

students' reasoning and to validating tests is strongly supported.

The Relationship of Item Performance to Story Performance. Studd,as in the

verbal report cohort completed only one story, so item analysis results are

presented by story for both the verbal report and written cohorts. Tables 5-

10, 5-11, and 5-12 show the item/biserial correlations between reading scores

on test items and total reading score for the given story.

The item/test biserial correlation coefficients were positive for all test

items and ranged from a low of .163 (item 17) to a high of .693 (item 3).
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The correlation coefficients. show that generally students' performance on

individual test items was positively related to overall test performance.

The difficulty indices were computed as the proportion of students picking
the best answer. This is n-t the best indicator of difficulty for a scaled-

answer items because it does not take account of students scoring is and 2s.

In Chapter Six an index computed as average score on an item is used, but the

rough index based on rights and wrongs will suffice here. A low difficulty

index (.100) would indicate a more difficult test item than a test item with

a high difficulty index (.600). Tables 5-10, 5-11, and 5-12 show the

difficulty indexes of the test items which range from a low of .197 (item 1)

to a high of .746 (item 12). The range in the difficulty level of items was

expected and is within normally recommended bounds.

The KR-20 reliabilities calculated separately for each of the three test

stories (12 items each) for the combined verhal report and written test

cohorts were 0.57, 0.23, and 0.50 for stories 1, 2, and 3. The written test

cohort completed all 36 test items with a KR-20 reliability of 0.69.

In sum, the results of the relationship of item performance to overall

story performance was taken as evidence that
students understood the task and

that students reasoned well when they chose the best answer. Thus, it is

concluded that T1A requires students to make a complete inference when they

select the best answer.

Reading Scores by Grade. Students' reading scores by grade level were also

examined. Since only the written test cohort in the fifth pilot study

completed all 36 test items, then only their scores were used in this part of

the analysis. As the highest reading score for 'each test item was (3), the

maximum reading score for 36 items was 108. Reading score means and
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Table 5-10

Pilot 5, Item Anal sis Stor 1 (UFOs) Verbal Resort and Written Test Cohorts

Item Biserial Difficulty

Correlation Index

1 .599 .197

2 .628 .648

3 .693 .385

4 .454 .254

5 .492 .385

6 .659 .369

7 .601 .418

8 .653 .419

9 .608 .336

10 .441 .246

11 .541 .615

12 .454 .746

KR-20 Reliability = 0.57
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Table 5-11

Pilot 5, Item Analysis, Story 2 (Money) Verbal Report and Written Test
Cohorts

Item Riserial

Correlation

Difficulty

Index

13 .359 .542

14 .246 .250

15 .420 .600

16 .355 .533

17 .163 .367

18 .548 .617

19 .602 .392

20 .480 .408

21 .610 .442

22 .353 .567

23 .464 .533

24 .374 .383

KR-20 Reliaoility
:. 0.23
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Table 5-12

Pilot 5, Item An7lysis, Story 3 (The Wrong_ Newspapers) Verbal Report and

Written Test Cohorts

Item Biserial

Correlation

Difficulty

Index

25 .520 .658

26 .522 .564

27 .460 .504

28 .455 .410

29 .378 .350

30 .590 .453

31 .436 .410

32 .617 .521

33 .426 .632

34 .650 .4.2

35 .494 .325

36 .631 .598

KR-20 Reliability . 0.50
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standard deviations are presented in Table 5-13 for grades six, seven, and

eight students.

A one-way ANOVA was performed with reading score as the dependent variable
and grade as independent variable. Grade was found to have a significant

effect at the .01 level (See Table 5-14). The overall trend in mean

performance from grades 6 to 8 was a desirable result. It is assumed that

students would perform better in making inferences with each passing grade.

Since TIA is intended as a measure of inference ability in grades 6, 7, and

8, then a significant difference by grade suggests that TIA is sufficiently

discriminating to detect differences in performance, should they exist, at

each grade level,

Table 5-13

Pilot 5, Reading Score Means and Standard Deviations by Grade

Grade M. S. D.

6 65.1 10.8

7 70.3 12.5

8 74.6 11.5

All grades 69.9 12.1

Interviewer Effect on Test Performance. Verbal report students' reading
and thinking scores were analyzed by story with interviewer as the

independent variable. Two separate one-way ANOVAS were performed for each of
the three stories. Therefore, for each story there was one analysis with

reading score as the dependent variable and a second analysis with thinking



Table 5-14

Pilot 5, ANOVA Results of Readinq Scores by Grade

. 66

Source of

Variation
SS DF MS F Significance

of F

Grade 1338.44 2 669.22 4.98 0.009*

Residual 11424.55 85 134.41

Total 12762.99 87

score as the dependent variable. No significant effect for interviewer was

found al. the .05 level for any of the six ANOVAS calculated. Interviewer,

therefore, did not seem to affect students' reading or thinking performance

in the verbal report cohort. This was an encouraging result whica .-ovided

support for the usefulness of trial interviews to eliminate potential

interview problems which may affect the primary data collection.

Summary

The data analysis and test results discussed in the preceding sections

show the development and statistical support for TIA as a test with both

construct validity and reliability. Each subsequent ersion of the TIA test

was an improvement over each previous version and it was not clear what would

be gained from further data collection, so the pilot studies were considered

to be complete and the TIA test ready for final data collection.



CHAPTER SIX

FINAL DATA COLLECTION: ANALYSIS AND RESULTS

This chapter reports the demographics of the samples, the final data

collection procedures, and the basic statistics. It also discusses potential

extraneous influences to test performance and presents the reliability

estimates of The Phillips-Patterson Test of Inference Ability in Reading

Comprehension.

Samples and Data Collection

Nine hundred and ninety-nine students in grades 6, 7, and B from schools

in Alberta, Newfoundland and Labrador, Nova Scotia, and Ontario comprised the

samples for the final data coll'Tction (Data from New Brunswick arrived too

late to be included in this report). Contact was made with educators at

schools and school board offices and their cooperation was sought for the

administration of the TIA test.

When approval was granted to proceed with the project, the contact persons
were forwarded the necessary materials, They either arranged to give the
tests themselves or for classroom teachers to administer them during

scheduled language arts classes. Each participating teacher uas given a copy
of the directions sheet in Appendix D. The original contact person was the

facilitatc, for each province. That person took responsibility for

distributing tha materials, ensuring their proper administration, collecting

the materials, and returning them to The Institute for Educational Resrlrch

and Development at Memorial University of Newfoun6iand. The final data

_allection took place during the winter and spring of i9B7.

Sample Demographics

Students in the Alberta sample were from an urban centre with a population

of approximately 60,000. It is a trading centre for an agricultural-based
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economy. The students were described by their teachers as mostly middle

class. The schools range in population from 150-650. Less than 4 percent of
the school population is English as a second language students (ESL) or

native students. Classes were described as having a few bright students, a
majority of average students, and some students requiring additional

assistance with instruction through remediation classes or learning

assistance programs.

The Newfoundland and Labrador sample of students were from two large rural

centres. In one centre the population, including surrounding villages, is

approximately 10,000. The area may be described
economically devessed

with the majority of families described as low to middle class. The students
were from a school with a total population of 430 students. None of the

students are ESL students, however, some have been and are involved in French

immersion programs. Classes were described as heterogeneous. Tha other rural

centre has a combined population of approximately 14,000 people in two

adjacent towns. It is a mining centre with a high employment rate and, for

the most part, middle class families. The students are from schools ranging
in size from 350-600 students. There are no ESL students, but French

immersioi programs are common. The classes were described as heterogeneous.

Teachers reported an extensive availability of resources and extracurricular'

opportunities in these schools.

Students in the Nova Scntia sample were from two rural areas ranging in

population from 2000-5000 people. The economy is farm-based, with the

communities comprising a mixture of lower and middle class families. The

populations of the two schools were 200 and 275 with no ESL students. Classes

were described as heterogeneous. About half the students participated in

0
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sports activities and school clubs. Students were generally described as

enthusiastic and willing to learn.

Students in the Ontario sample were from an urban centre with a population
ranging from 60,000 to 110,000 including the surrounding areas from which

children are bussed to the city schools. The students ware from a wide range
of economic levels, ant. many from single parent homes. Classes were described
as heterogeneous with about 20 percent of the students requiring remedial
instrtction. Less than 3 percent of the school population includes ESL
students, and brighter students often go into French immersion programs after
grade 4. The economy in the area is built on service and government

institutions.

Analysis and Results

Students recorded their answers to the TIA questions on a standardized

answer sheet. Each questin has four possible answers (A, 8, C. or D). Each

answer is worth a value of either a 0, 1, 2, or 3 dependent upon the quality
of the selected response. The appropriate value was assigned to each selected

response and the assigned values totalled to constitute the test score for
each student (See Appendix E for Key to TIA Answer Scales).

Test Score Results for Province, Sex, Grade, and Age

The mean scores for each province (total possible score is 108) are

presented in Table 6-1. No claim., about the representativeness of these means
for each province are made. They are probably more a reflection of local

rather than provincial factors.

Table 6-1 also presents mean performance scores for the entire sample by
sex, grade, and age. The mean for the entire sample of students for whom data
was complete (N = 974) is 73.57 with a standard deviation of 13.63. Table 6-2
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Table 6-1

Mean Scores for Province, Sex, Grade, and Age

Variable Mean

Province

Alberta 77.74 385

Newfoundland & Labrador 70.51 458

Nova Scotia 72.92 90

Ontario 69.94 66

Sex

Male 72.57 518

Female 74.46 481

Grade

Grade 6 70.77 324

Grade 7 72.99 330

Grade 8 76.47 344

geA

11 Years 71.99 218

1, Years 73,29 299

13 Years 75.14 332

14 Years 72.85 126

shows the ANOVA main effects on these same variables. Of particular

relevance in this report are the main effects of sex, grade', and age on test

score.
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In the case of significant sex differences, the females' mean performance

is higher than the males'. A comparison of the means presented in Table 6-1

indicates a difference of about two points. Based on the perplexing welter of

research findings on differences between males and females, it seems many

questions remain unanswered (Downing, May, & 011ila, 1982). Questions about

such matters as the effects of different cultural expectations, genetic

factors, and teacher-model differences all seem to point to the necessity of

further research prior to the drawing of any conclusions. Differences in this

Table 6-2

ANOVA Results on Final Data: Test Score b Province Sex Grade and A.e

Source of Sum of Mean Significance

Variation Squares DF Square F of F

Province 7940.10 3 2646.70 17.12 .000

Sex 576.38 1 576.38 3.73 .054

Grade 2498.39 2 1249.20 8.08 .000

Age 2425.09 3 808.36 5.23 .001

Prov X S 812.07 3 270.69 1.75 .155

Prov X G 2223.86 6 370.64 2.40 .026

Prov X A 2389.19 9 265.47 1.72 .081

Sex X Grade 1122.91 2 561.45 3.63 .027

Sex X Age 827.75 3 275.92 1.78 .148

Grade X Age 2595.26 4 648.81 4.20 .002

Within 141319.11 914 154.62
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data on the basis of sex are minimal. Furthermore,
differences in performance

between the sexes are small i!. comparison to the range of differences in

performance within a sex. For these reasons it is not believed that the TIA

test is biased in favour of any sex, nor that the data is untrustworthy for

generalization purposes regardless of sex.

Table 6°2 shows grade and age significant at p <.05 level. In the case of

significant differences by grade it is important to know whether t}

differences are between grades 6 and 7, grades 7 and 8, and grades 6 and 8.

Sheffks a posteriori comparison of means test was done (Kirk, 1968). While

Sheffes S method allows for the calculation of significant differences in

means when there are unequal n's, it does set the highest critical statistic

of all the multiple comparison tests. The only critical difference in means

on the TIA test was between grades 6 and 8 where the difference in means

(5.70) exceeds the critical value of 3.87. It is likely that had it been

app-,,priate to use a less rigorous test that differences between grades 6 and

7 and between 7 and 8 would have been found. Nevertheless, the significant

differences between grade 6 and grade 8 indicate a general tendency for

performance to improve with grade level.

Age differences are not easy to separate from grade differences. The mean

of grade eight students is higher than the mean of thirteen and fourteen year

olds. In addition, the number of thirteen and fourteen year olds is 114 more

than the number of students in grade eight. It seems that some uf the

thirteen and fourteen year olds are outliers and repeaters. Those students

who are age and grade appropriate generally perform betfnr. Therefore, the

mean of the grade eight students is higher than the means of the thirteen and

fourteen year olds, So, age and grade may not represent the same differences

c,
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in performance.

Item Statistics

Item Difficulty

Typically, difficulty level indices reported on a multiple-choice test are

given as the proportion of students getting an item right, but on a standard

multiple-choice test the only scores are 1 and 0, where 1 is for the correct

choice and 0 is for any other choice. Thus, the proportion of people getting

the item right, that is the difficulty level, is just the average performance

on the item. So by extension, the difficulty level index for the TIA test in

which possible scores are 0, 1, 2, or 3 is again the average performance on

the item. See Table 6-3 for the percentage breakdown of students who chose an

answer worth 0, 1, 2, or 3 for each test item (total of 36 items). The

percentage of students who chose answers other than the best (the most

consistent and complete) for each item reflects the variability in

performance. Item difficulties are given in Table 6-4. When reading this

table, note that the higher the difficulty level index the easier the item.

As can be seen from Table 6-4, there is a range of difficulty levels across

the test. For instance, many students found item 12 fairly easy whereas item

4 appears to have been more difficult for them. These indices ,epresent a

range of challenge for students.

The Relationship of Item Performance to Overall Performance

Typically, the item/test correlation is computed using a biserial

correlation coefficient. This is a correlation between dichotomous (0,1) and

continuous ..riables (0.36 range of items). However, on the TIA test item

scores are not merely dichotomous variables, but rather interval variables
(0, 1, 2, and 3), so the appropriate statistic is the Pearson's r. Table 6-4



Table 6-3

Percentage of Students Obtaining each Possible Score per Item

Item Grade Scores
0 1 2 3

1 6* 37 17 27 19
7** 40 11 24 25
8*** 38 10 27 25

2 6 6 10 17 67
7 5 11 12 72
8 5 7 9 79

3 6 12 28 10 50
7 13 28 7 52
8 17 23 7 53

4 6 29 34 16 21
7 26 29 17 28
8 25 31 22 22

5 6 4 18 43 35
7 3 17 33 47
8 2 20 30 48

6 6 19 19 11 51
7 13 18 7 62
8 8 20 5 67

7 6 23 19 9 49
7 15 17 8 60
8 15 17 9 58

8 6 15 16 16 53
7 18 14 16 52
8 17 11 16 56

9 6 4 51 6 39
7 1 43 5 51

8 2 39 4 55
10 6 6 29 34 31

7 6 28 35 31
8 4 22 35 39

11 6 3 19 21 57
7 3 16 19 62
8 3 15 16 66

12 6 5 8 8 79
7 3 9 6 82
8 6 6 7 81

Item Grade Scores Item Grade

74

Scores
0 1 2 3 0 1 2

13 6 12 16 1: 59 25 6 9 7 9
7 13 14 9 64 7 10 8 11

14

8

6

8 13 10
5 59 11

69

25 26

8

6

6

23

6

4

12

14
7 5 69 8 18 7 22 5 15

15

8

6

4 68 5
47 2 5

23

46 27
8

6

26

26

5

11

11

20
7 34 6 8 52 7 27 11 17

16

8

6

29 3 5

10 14 13
63

63 28

8

6

25

iS

8

9

21

30
7 6 10 17 67 7 17 9 28

17

8

6

7 5 18

12 24 38
70

26 29

8

6

13

11

9

11

36

45
7 9 30 37 23 7 11 8 40

18

8

6

10 22 44
3 12 11

24

54 30

8

6

11

27

11

14

33

10
7 22 10 9 59 7 24 15 10

19

8

6

18 10 9
16 14 27

63

43 31

8

6

20

21

11

4

11

31
7 18 14 25 43 7 18 5 31
8 17 13 77 43 8 10 4 25

20 6 15 16 23 46 32 6 35 5 13
7 11 20 20 49 7 34 5 13
8 8 19 17 56 8 28 2 Pt

21 6 15 16 15 54 33 6 IS 8 20
7 13 12 11 64 7 20 8 21
8 7 13 17 63 8 12 12 18

22 6 4 17 26 53 34 6 34 8 21
7 3 17 27 53 7 27 8 22
8 3 18 22 57 8 19 10 22

23 6 25 9 6 60 35 6 21 11 45
7 22 8 4 66 7 23 12 40

24

8

6

21 10 6
7 7 48

63

37 36

8

6

8

14

13

16

12

11
7 5 11 47 37 7 19 11 11
8 5 11 43 41 8 8 13 12

3

75

71

76

59

58

58

43

45

46

45

46

42

33

41

45

49

51

58

44

46

61

47

48

56

56

51

58

37

43

49

23

25

67

59

59

67

* 324 students
** 330 students

*** 344 students

f.

S



75
Table 6-4

Item Statistics

Item Item/Test

Correlations

Item Difficulty

Index

Item Item/Test

Correlations

Item Difficulty

Index

1 .212 1.338 19 .179 1.943
2 .223 2.531 20 .281 2.101
3 .190 1.961 21 .388 2.241
4 .151 1.387 22 ' 7 1

2.302
5 .313 2.183 23 .162 2.078
6 .359 2.153 24 .295 2.169
7 .326 2.021 25 .403 2.501
8 .224 2.063 26 .172 1.825
9 .376 1.998 27 .195 1.825
10 .229 1.982 28 .325 2.501
11 .198 2.396 29 .427 2.072
12 .266 2.632 30 .388 1.906
13 .185 2.277 31 .478 2.145
14 -.010 1.469 32 .303 1.816
15 .222 1.766 33 .451 2.132
16 .263 2.414 34 .334 1.806
17 .055 1.781 35 .357 1.736
18 .220 2.053 36 .485 2.199
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presents the item/test correlations. Performance on individual items is

typically assumed to be positively related to performance on the test as a

whole. Since TIA is a test of inference ability in reading comprehension,

then each item should be an inference question, so it would be expected that

similar results would be attained across items. However, inference-making is
complsx. Some inference questions may be logical, informational, or

evaluative in nature and yet be broadly related by general categories such as

beyond text or across text (Wixson, Peters, Weber, & Roeber, 1987). Thus, it

can be imagined that inference questions may be unrelated on other

dimensions. One such dimension is context. Context affects reasoning (Bloome

& Greene, 1984; Spiro & Myers, 1984; Stanovich, 1980). Each question is
presented within the context of an unfolding story, yet each question is

presented in a slightly different context, so similar correlations would not

be expected on all items.

Guided by this presumption, any items with essentially zero or negative

item biserial correlations were noted. Table 6-4 shows that there was one

negative item/test biserial correlation (item 14) and one which was

essentially zero (itef, 17). Item 14, as can be seen from Table 6-1, was

answered by the greater proportion of students as a non-inference question (a

score of 1). In other words, students chose a text-based response. Such a

response by the majority of students points to a problem with either the

wording of the question or a perceived high similarity among answer choices
on the part of the students. A reexamination of students' verbal reports

from the last pilot study indicated a problem with word-choice with item 14.

A revision has been made for future uses of TIA. Item 17, also on the Money

story, demanded a high level of understanding of the features of money which

1
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may have been unfair to the students. A reexamination of students' verbal

reports corrouorated the suspicion that in order to choose a 2-point answer,
they made a sophisticated, complete, and consistent inference. The scoring
key was modified for item 17.

The Relationship of Story Performance to Overall Performance

The Phillips-Patterson Test of Inference Ability in Reading Cosprehension
is made up of three of the most common discourse forms found in the middle

grades. Research indicates that narrative, descriptive, and expository texts
make distinct demands upon readers, thus it seems that differences in

comprehensibility between narrative and descriptive and expository texts
should be expected. Table 6-5 shows the percentage of all responses

obtaining scores of 0, 1, 2, 3 by grade level and story. Seventy-two
percent of all respcnses on The Wrong Newspaoers are quality responses
(scores of 2 and 3) compared to sixty-six percent on the UFOs story and
sixty-eight percent on the Money story. The Wrong Newspapers story is a

narrative, the discourse form taken to be the easier of the three, yet the
differences in performance are not as dramatic as expected. This result
raises an interesting question.

A question which remains to be studied is whether particular types of
inference quest ,ns, regardless of discourse form, present more of a

challenge to students than other:. There is circumstantial r.idence from the

pilot studies and from questions rated as difficult on the final study to

support such a suspicion. Logical inference questions on TIA that required
the synthesis of several pieces of information were more likely to be

answered in an incomplete
manner than informational inference questions such

as elaboration or setting the context, regardless of the discourse form. A
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plausible explanation for the minimal performance differences as displayed in

Table 6-5 is that inference questions requiring the synthesis of several

pieces of information were asked on all three discourse forms. If students

experience difficulty with logical inference questions as euggested, then

perimps the type of question asked is an important variable in additizn to

the discourse form being studied.

Table 6-5

Percent&ge of All Responses Receiving Scores of 0, 1, 2, and 3 by Grade Level

and Story

Grade UFOs Money Newspapers

0 1 2 3 0 1 2 3 0 1 2 3

6 14 22 18 46 16 17 19 48 21 9 22 48

7 12 20 16 52 13 18 19 50 2: 8 21 50

8 13 20 16 53 12 17 19 52 16 8 23 53

Potential Extraneous Influences

Potential extraneous influences on perforince on the TIA test include

such factors as test-taking strategies, test wiseness, and guessing. Whilg

these are mutually exclusive, I will deal with each separately.

Test -taking Strategies

Care was taken to provide clear, unambiguous directions to all TIA test-

takers. Students were informed that they were to use information provided in

the story and information they already knew in deciding upon the best answer.

They were told to think about which answer out of four they thot(ght was the
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best one. A sample item was done with the students (See Appendix D for a copy
of the complete instructions). Special mention was made of the importance for

students to consider all possible answers before deciding on the best one.

Students were informed of the scoring system.

TIA is a power test, so no strict time limits were set. Students were told

that it takes about a class periou or so to do the test. Teacher reports of
the final data collection indicated that must students were finished the test
in about 30-35 minutes, excluding time for directions (total time

approximately 40-45 minutes). The intent was to allot. students time to think

and to carefully consider their answer choices without the pressure of a

speed component. Test users may use the average completion time of 30 minutes

as an indication of how their classes compare with others in time taken to do
the test.

During the development of TIA, attention was paid to a host of simple but

irsortant rules for test construction which are in harmony with sound

established measurement principles (Standards for Educational and

Psychological Testing, 1985). Rules such as avoiding items with negative

questions, using cautiously qualifiers such as "always" and "usuali) ", and

avoiding item stems similar to text information. Other factors which may have

contributed to test-taking strategies wer- considered in the te4t refinement

process and have been reported in Chapter Five.

Test Wiseness

There is a sense in which test wiseness has to do with general wiseness or

perceptiveness. Students may capitalize upon cues of various sorts which

would result in improved performance on a test for reasons other than use of
the ability being tested. Students' verbal report protocols were studied in
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each of the pilot studies for evidence of use of such cues. Test revisions

were made if cues were suspected. Test revisions were discussed in Chapter

Five.

Guessing

In the case of a short-answer test students guess only if they construct a

response, which reduces the risk of attaining a higher score due to guessing.

On the other hand, in the case of a multiple - choice test the probability of

attaining a higher score due to guessing is greater (Slakter, 1967).

The scaled-answer scoring system (scores of 0, 1, 2, 3) used on TIA

further complicates the issue of guessing, because the probability of a

student getting some positive score for each item on TIA is .75. Contrast

this with the standard four-option multiple-choice test with one correct

an..wer .:here the probability of getting a positive score is only .25 on each

item. Given the unusual scoring system used on TIA, it would he instructive

to examine the distribution of scores which could be obtained through

guessing (Johnson & Kot7, 1977; Larsen, 1969).

Table 6-6 presents the distribution of total possible test scores (0-108)

and their corresponding cumulative probability under the assumption of random

guessing on each item. Note that since there is a considerable chance of

scoring points through guessing it is virtually impossible to guess and

receive less than about 40. Even {or a total score of 5% which would be 50

percent, there is a 47 percent dance of attaining at least this high by

guessing. However, if you look at a total score of 58, only 4 points higher,

the chances of attaining a score cf 58 or higher are dramatically reduced to

25 percent.

The oveeal/ mean score on TIA is 73.48 and as can be seen from Table 6-6



Table h-6

Distribution of Total Test Score Under Assumption of Random Response

Total

Score
Cum

7.

Total

Score
Cum

7.

Total

Score
Cum

1 2.12E-20 37 .667 73 99.82 1.49E-17 38 1.01 74 99.93 1.94E-16 39 1.50 75 99.94 1.93E-15 40 2.18 76 1005 1.58E-14 41 3.10 77 1006 1.11E-13 42 4.31 78 1007 6.75E-13 43 5.88 79 100P 3.68E-12 44 7.65 80 1009 1.82E-11 45 10.2 81 10010 8.23E-11 46 13.2 82 10011 3.44E-10 47 16.7 83 100i2 1.34E-9 48 20.7 84 11013 4.90E-9 49 25.2 85 10014 1.68E-8 50 30.2 86 10015 5.47E-8 51 35.5 87 10016 1.69E-7 52 41.2 88 10017 4.96E-7 53 47.0 89 10018 1.39E-6 54 53.0 90 10019 3.74E-6 55 56.8 91 10020 9.64E-6 56 64.5 92 10021 2.39E-5 57 69.8 93 10022 5.71E-5 58 74.8 94 10023 1.31E-4 59 79.3 95 10024 2.92E-4 60 83.3 96 10025 6.30E-4 61 87.0 97 10026 1.31E-3 62 90.0 98 10027 2.65E-3 63 92.0 99 10028 5.21E-3 64 94.0 100 10029 9.92E-3 65 95.7 101 10030 .018 66 96.i 102 10031 .033 67 97.8 103 10032 .058 68 98.4 104 10033 .100 69 98.9 105 10034 .166 70 99.3 106 10035 .271 71 99.6 107 10036 .430 72 99.7 108 100

8
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there is virtually no chance of a student getting this score cr higher from

guessing. Indeed the chances of getting any score of 60 or higher through

guessing are quite low. The pattern of probability
distributions displayed in

Table 6-6 indicates that while scores up to about 60 can be expected to

reveal very little about inference ability because of the guessing factor,

scores above this point are virtually
unattainable through guessing.

You will recall from the discussion of Pilot Study Five in Chapter Five

that there were highly significant correlations between reading scores and

thinking scores (see Table 5-4) and that there were no significant

dif 'rences in performance (see Tables 5-6, 5-7, 5-8, 5-51 between the verbal

report and the written response cohorts. These two pcints are worth

mentioning here in terms of rounding out this discussion on guessing. The

first point provides evidence that generally when students thought well they

selected the best answer and that students who reasoned poorly selected an

alternate answer. An examination of the verbal report pcotocr,ls showed that

despite the opportunity of having a best-answer option, students generally

chose the answer that made most sense to them, the one that they could

justify. It would seem then, that there was much more going on than guessing.

The second point that there were no significant differences in performanci*

between the verbal report and written cohorts may point to a uniqueness in

the nature of the task. Recall that Pilot Study Two showed minimal

differences in the amount of time taken by students to complete the multiple-

choice and short-answer formats, suggesting that the reasoning demands of the

task were similar. TIA is a test of inference ability, that is the ability to

integrate relevant textual information and background knowledge and requires

re,soning regardless of response format. In other words, determining the best

..ON ,,
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answer on TIA requires making an inference regardless of the format of the
test. This argument is very similar to one found in the area of mathematics

where it has been argued that format does not matter in test performance

(Traub & Fisher, 1977).

Kuder-Richardson 20 Reliability Indices

Table 6-7 gives means, variances, and KR-20 reliabilities for each story

and for the '..atal test. The Kuder-Richardson 20 reliability estimates are

conservative, they give a lower bound estimate Jf reliability on a test.

Nevertheless, it would be fair to say that TIA's reliability of .79 is highly

satisfactory given the number of test its (36) and the reported

reliabilities of similar tests requiring students to reason well such as the

following: Test on Appraising Observations (50 items) .69; Cornell CrWcal

Thinking Test, Level X (71 items) .85; and the Watson-Glaser Critical

Thinking Appraisal, Form A (80 items) .80.

Table 6-7

Means Variances and KR-20 Reliabilities for Story and Total Test

Aspect
Mean Variance KR-20

UFOs (items 1-12)
24.65 28.89 .60

Money (items 13-24) 24.59 24.95 .49

Newspapers(items 25-36) 24.23 53.54 .77

Total Test(items 1-36) 73.48 183.67 .79



CHAPTER SEVEN

SUMMARY OF PRESENT EFFORTS AND FUTURE PROSPECTS

This report has described the design and development of a test of

inference ability in reading comprehension. It is a scaled-answer multiple-

choice test intended for use with students in grades six, seven, and eight.

The Phillips-Patterson Test of Inference Ability in Reading Comprehension

is based upon what is currently known about inference and is in accord with

the best available principles and information as described in Chapter Three.

The principle of inference appraisal and the work reported hers are not meant

r.i any sense to be definitive, but rather are meant to 64 a chart in what is

an uncharted testing area. It is Lo be seen as an important starting point

open to extension. The objectives, design, and evolution of the test reported

in the preceding chapters represent a comprehensive methodology aimed at

validly appraising inference ability in reading comprehension.

In order to have construct validity in tests of reading rAp..hension we

must seek out the causes of performance on them (Phillips, 1986). Responses

on measures of reading comprehension may be correct or incorrect for very

different reasons. Correct responses are not sufficient evidence of

comprehension because sometimes they are the result of minimal reasoning.

Conversely, incorrect responses are not sufficient evidence of a lack of

comprehension, because sometimes they are a result of comprehension.

Students' verbal reports and written explanations as to why they made their

choices are ways to seek out causes of performance.

The final version of the Phillips-Patterson Test of Inference Ability in

Reading Comprehension, a copy of which is provided in Appendix , represents

a reform over conventional tests of reading comprehension in at least three

ways. First, TIA is an aspect-specific test aimed at providing detailed
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information on young readers' inference ability in reading comprehension

rather than being a general test of reading comprehension. Unfortunately,

most tests of reading comprehension yield at best superficial and

nondescriptive information about reading ability. Part of the problem may be

attributed to the complexity of the reading comprehension process. While a

thorough definition of reading comprehension remains elusive, it seems that a

wor'hwhile approach is to study aspects of the reading process. The TIA test

is the first test known to me which focuser,. specifically on inference in

reading comprehension. This is not to say that considerable overlap does not

exist among inference and the other reading processes in the actual process

of reading comprehension. To study the nature of such overlap would be an

interesting project.

The second unique feature of the TIA test is its balanced concentration

on the appraisal of inference ability across the three most repr.:sentative

discourse forms found in the middle grades: narration, exposition, and

description. This gives TIA a higher degree of content validity than most

general tests of reading comprehension that do not tike the three discourse

forms into account.

The final feature and perhaps the most important for instructional

purposes is that TIA ,t1lows for ranges of sophistication in inference

ability. Inference- making is often a less than complete process, so a

scaled-answer scoring system was developed to offer credit for partially

cu-rect responses rather than a conventional model where credit is given only

for the correct answer.

Central to this work are future prdspects. The completion of a manual

which will allow for diagnostic information for instructional decision - making
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purposes is the next immediate - project. Diagnostic information will be

reported in a manner that describes students' performance in terms of the

quality of the inferences they have made, and the variations in iiference

ability across question types and across discourse forms. Such p :ess-

oriented information provides the necessary understanding of where students

need instruction (Frederiksen, 1984), and to that end specific teaching

suggestions will be offered. The development of a short-answer form of the

test which would allow for a more direct evaluation of the effect of

background beliefs and levels of sophistication on students' performance is

also planned.

Other prospects include s study to identify the kinds of strategies

students' use in attempting to understand the various discourse forms, to

measure t'e effectiveness of UlLse strategies, and to explore the claim that

reading Kell is thinking well by studying the relationships among inference

strategy use, good inference-making in text comprehension, overall reading

comprehension, and critical thinking performance.

A future prospect of a more collaborative nature is to study the seemingly

multiple perspectives on the appraisal. of inference ability through an

examination of the types of inference demands made by the TIA test compared

with those on current but more general comprehension assessment projects

(Valencia & Pearson, 1987; Wixson & Peters, 1987).

0
0 'z
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DIRECTIONS

Do Not Mark On This Booklet

You will read three different stories. Questions follow each paragraph in the stories. Each question has 4
answers provided. You are to choose the best answer and blacken its letter on the answer sheet.

There are 36 questions and you should try to do all of them. To answer the questions you have to use infor-
mation given in the stories and information you already know. The stories will not directly answer the questions.
You will have to use your common sense and the story information.

Here is an example:

Example X: Chris had to write a story. Words like tennis, hockey, football, swimming, baseball, and skiing
came to mind. So, Chris started to write a story on all of these.
X. Chris wrote a story about

(A) hockey.
(B) nothing.
(C) sports.
(D) games.

Remember: you must choose the best answer. You may think that more than one answer is good, but you
must choose the best answer from the 4 provided.

Be sure to read and think carefully before you decide which answer is the best one.



UFOs

Thousands of people around the world believe that they have seen unidentified flying objects. Anything
in the sky that people do not understand may be called a UFO. People sometimes call UFOs "flying saucers,"
"spaceships from other planets," and "extraterrestrial spacecraft." Sometimes weather satellites, clouds, and
bright stars are thought to be UFOs. Stories have been told that UFOs light up an area with many coloured
lights and that creatures of different sizes and colours have been seen in them. Another story is that UFOs drain
power from any electrical sources in the immediate area. The weather, the time of day, and the number of people
may make the UFO stories different.

1. UFOs are sometimes called other names because

(A) people name them according to their shape or probable origin.
(B) people know they are unidentified flying objects in the sky.
(C) people see an area with many coloured lights in the sky.
(D) people don't know what to call them, so they name them by shape.

2. Something in the sky which is not understood may be called a UFO because

(A) that is a term used when people do not know what it is.
(B) that is an idea about which stories have been told.
(C) that is what people call it when they jump to conclusions.
(D) that is the shape of whatever it is in the sky overhead.

3. It is not known where UFOs come from. It seems they

(A) could be from Earth, because we have the materials and people to build such crafts.
(B) couldn't be from Earth, because if they were people would know what they are.
(C) could be from almost anywhere, because things in the sky might be misnamed.
(D) couldn't be from almost anywhere, because the story said they come from other planets.

4. UFO stories may be very different from each other because

(A) people tend to exaggerate what they see and think of different names for UFOs.
(B) people think different things like weather satellites, clouds, and bright stars are UFOs.
(C) people may not be sure of what they see when they see different things in the sky.
(D) people may see many kinds of things in the sky at various times and places.

Co on Co next page --
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Scientists became interested in the different UFO stories and decided to investigate them. Scientists use three
kinds of reports to study UFOs. Sight reports by people indicate that UFOs are seen during the day and night.
Sometimes when people report seeing a UFO, radar stations report unusual events at the same time. Radar shows
the direction and speed of things in space such as storms, aircraft, and meteors, as well as unusual events. Reports
of physical proof such as ground prints, burned patches in fields, and melted patches in pavement are also studied
by scientists. Weather conditions Are checked when scientists study available information about UFOs. Many
of the older reports are incomplete so we need to continue to study UFOs.

5. Weather conditions affect UFO sightings in the sky because
(A) it may be stormy so people may be ufisure of what they see.
(B) the story says conditions are checked by scientists in their work.
(C) they interfere with how well people can view and identify what they sec.
(D) they cause damage to UFOs and interfere with how they work.

6. The three kinds of reports used by scientists to study UFOs are
(A) sight reports, radar reports, and reports of physical proof.
(B) sight reports on storms, aircraft, and meteors.
(C) sight reports on ground prints, burned patches, and melted patches.
(D) sight reports, radar reports, and reports of objects in space.

7. Using available information people learn the most about UFOs by
(A) collecting radar reports and interviewing spectators.
(B) checking radar stations which report unusual events.
(C) studying many of the older reports about UFOs.
(D) combining the information contained in all reports.
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UFOs

Scientists in the United States, Canada, and many other countries have studied UFOs for many years. In
1969, one group of scientists concluded that there was not enough evidelce to prove that UFOs are real and
that UFOs were not worth further study. It seems that many people mistake heavenly bodies such as meteors
for UFOs. But some people are still interested because even scientists agree that ten percent of UFO sightings
are not explained.

8. Many people mistake heavenly bodies to be UFOs because

(A) both might be bright objects in the sky.
(B) people wish they could see a UFO.
(C) people think both look differ= in the sky.
(D) scientists have studied UFOs for years.

9. The percentage of UFO sightings that arc explained is

(A) 10 percent
(B) 90 percent
(C) 100 percent
(D) 80 percent

10. Some people think the study of UFOs should be continued because

(A) other people are still interested in UFOs.
(B) the evidence about UFOs is not complete.
(C) not all sightings of UFOs are understood.
(D) some scientists think UFOs are not real.

Go on to next page --
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UFOs

People are curious about UFOs. They want to know what has been seen. More studies might be done on
UFOs using weather cameras in satellites. These cameras take pictures of cloud patterns and could photograph
any high-flying objects. People are finding out more about space and the universe and many explanations are
being given for UFOs. So, in the future UFOs may be known as IFOs.

11. More evidence is available today about UFOs than years ago because
(A) we have more books to get information.
(B) there are more explanations being given.
(C) there are more people observing space.
(D) we have more scientific equipment.

12. IFO means

(A) identified flying oroits.
(B) identified flying objects.
(C) imaginable flying objects.
(D) unidentified flying objects.

This is the end of the UFOs story. The next story you will read is called "Money".
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Money

Most people in our country use money almost everyday. You may know that money is used for buying and
selling without realizing how important it is. Money serves at least four important functions. It is a medium
of exchange for goods, such as candy or a movie, and for services, like dental care. It is a way of telling how
valuable goods are. For example, we know that a car is more valuable than a bicycle because we spend more
for the car. Money also serves as a unit of account, which means that payments, loans, and transfers of money
may be made from one person, company, or country to another. Money is also a store of wealth, which means
that it may be saved for later use.

13. Centimeters are used as a measu-e of heibat, degrees are used as a measure of temperature, and
money is used as a measure of

(A) account.
(B) function.
(C) value.
(D) cost.

14. Money is a familiar part of our lives because

(A) we use it to buy and to save.
(B) we use it almost everyday.
(C) we cannot exchange without it.
(D) we earn it, spend it, and save it.

15. If a chocolate bar and seventy-five cents are equal in value, then they would be an even

(A) amount.
(B) exchange.
(C) buy.
(D) unit.

Co on to next page --
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Money

The topic of money has fascinated people for centuries. "Why don't they make enough money for everyone
to have a lot?" is a common question. There is no simple answer to that question, but money must have certain
characteristics. It must be rare or obtained as a result of work. For example, if money were to grow on trees,
there would be too much of it so it wouldn't have any value. When goods and services are plentiful they usually
cost less. Money should be easily recognized by buyers and sellers. It must be divisible, easy to carry, and able
to take lots of use. The kind of money used in the past was not like the cash, checks, and credit cards we use today.

16. Umbrellas cost more when it is raining; oil costs more when it is scarce. It seems that the price
of goods goes up when

(A) people are fascinated by money.
(B) people just have to buy them.
(C) people are about to purchase.
(D) people do not have to buy them.

17. Diamonds are rare and valuable but are not as usable as money because
(A) they do not have the same features as money.
(B) money must be something that everyone knows.
(C) they do not divide easily and may not be easy to carry.
(D) money must be rare or obtained as a result of work.

18. If there were not enough money for everyone to have some, then money would become
(A) unpopular.
(B) expensive.
(C) valuable.
(D) divisible.

7
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Money

Thousands of years ago, people made trades among themseles to get whateNer they needed. For example,
if you kept cows but needed more land, you would halve to find someone who needed cows and had land they
were willing to exchange. It might cost you ten cows for a piece of land. If you needed a cooking pot then it
might cost you a cow, but it might not be worth a whole cow. So, small items such CO shells, whales' teeth,
tobacco, coffee, and salt started to be used for trade. Hundreds of years ago, people started using metal such
as coins for trading. More recently, paper money came into use when countries started trading farther from home.

19. It was difficult to give someone change using trade items because

(A) a pot might have cost a whole cow.
(B) it was hard to know what change was.
(C) a cow was not very easily divided.
(D) they were usually exchanged whole.

20. It became necessary to use paler money when countries started trading farther from home
because

(A) people could not trade conveniently with exchange items.
(B) they had already started to trade items by using metal.
(C) nobody could be sure of what type of items to trade.
(D) it did not make sense to use anything else to trade items.

21. The money system is different from the trade system because

(A) money gives things a standard unit whereas trade does not.
(B) one animal could be worth more in trading than another.
(C) it might cost you ten cows for a piece of land in trading.
(D) money is newer and is what people use all the time.

Go on to next page --
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Money

Money forms are necessary and have changed over the years from cows, to whales' teeth, to paper, to plas-
tic. A credit card may be used for goods and services because people agree to pay the bill at a later date. Credit
cards are used today almost as widely as money to buy things such as meals, clothes, records, gas, or bus passes.
No one knows what form of money people will use in the future. It seems more and more money will be handled
by computers. Some kind of money system will always be a part of our lives. In the future, perhaps we will
look at money the way we now look at trade items. You might be using a credit card to buy a chocolate bar
and a computer to take care of your money.

22. A credit card is sometimes called plastic money because

(A) it can be used to pay for goods and services.
(B) it is made of plastic and can be used like money.
(C) it is plastic and not metal like money used to be.
(D) it can be used when you do not have money with you.

23. Complete the following to show how money systems have changed over the years: cow is to
money, as money is to

(A) trade items.
(B) club cards.
(C) credit cards.
(D) chocolate bars.

24. Some kind of money system is needed because

(A) people need to buy and sell things necessary for living.
(B) no one knows what people will use in the future.
(C) without money there would be no people to use it.
(D) people need to buy goods and services for daily living.

This is the end of the Money story. The next story you will read is called "The Wrong Newspapers".

9 1 I i
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The Wrong Newspapers

Ann pedalled her bicycle faster as she headed up the hill to the last house on her paper route. The driveway
was long, so she had been told that she could throw the paper from the road. "Strange!" she thought. "Yester-
day's paper is still lying there." The newspaper, in a plastic bag, lay in a puddle left from yesterday's storm.
She knew that Mr. Jones wasn't away. Ann was late for dinner so she rode on. She could feel the rain starting
again as she turned to look at the White's dog barking at her. The last two weeks had been sunny, until Monday.

25. The newspaper was in a plastic bag because

(A) it was the last paper so Ann left it in the bag.
(B) it was raining yesterday and the paper would have gotten wet.
(C) it was too stormy yesterday for Mr. Jones to get it.
(D) it was lying in the driveway since yesterday.

26. Yesterday's paper was still lying in the puddle because

(A) it was in a plastic bag.
(B) someone should have picked it up.
(C) something odd has happened.
(D) the weather was too wet.

Co on to next page --
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The Wrong Newspapers

As Ann came in the front door, the phone was ringing. "Ann, this is Mr. Jones. Yesterday I received a
newspaper that wasn't the right copy. Tonight it has happened again. What's going on?"

"Mr. Jones, I just delivered your newspaper fifteen minutes ago. I saw yesterday's newspaper lying in a
puddle at the end of your driveway. Haven't you been picking them up?" Ann asked.

"Of course I have a newspaper! Tomorrow, I want tomorrow's paper delivered," Mr. Jones yelled, and
slammed the phone.

Ann scratched her head, puzzled. The rain drummed down on the roof and the thunder roared. The mystery
would have to wait until tomorrow.

27. What had happened to Mr. Jones's newspapers two days in a row?

(A) Ann thought he had not picked them up.
(B) The papers were coming a day late.
(C) Ann saw yesterday's paper in a puddle.
(D) He had not gotten the right day's paper.

28. The mystery Ann has to solve is

(A) to check why yesterday's paper is lying in a puddle.
(B) to find out where the wrong papers are coming from.
(C) to find out when and where the papers are disappearing.
(D) to check why there is a problem with the papers.

Go on to next page --
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The Wrong Newspapers

The next day, Wednesday, Ann picked up her papers as usual and rode around her paper route. It was
raining again. She skipped the White's house, as they had been away on vacation since Sunday, and headed
up the Jones's driveway. She would hand deliver Mr. Jones's newspaper. Ann saw Monday's and Tuesday's
papers still lying in the driveway. As Ann rang the doorbell, she could see Mr. Jones sitting in the living room.
He waved at Ann to come in. Mr. Jones had a cast on his leg, and his crutches rested against a chair. Ann won-
dered how Mr. Jones had been getting a newspaper since he lived alone.

29. What was the first day Ann noticed the newspaper lying in the driveway?

(A) Sunday
(B) Monday
(C) Tuesday
(D) Wednesday

30. Ann wanted to hand deliver Mr. Jones's newspaper

(A) so she could ask him where he was getting his newspaper.
(B) because she wondered how he had been getting a newspaper.
(C) to make sure he got it and to talk to him about the mix-up.
(D) to show him she had been delivering her papers every day.

Go on to next page --
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The Wrong Newspapers

Ann asked Mr. Jones what had happened to his leg. Mr. Jones responded that he had fallen from a ladder
on Monday. Mr. Jones was upset by the weather since he could not get outside for a couple of days. Just then,
Skippy, the White's dog, came trotting in the living room. In his mouth was a newspaper, which he gave to
Mr. Jones. Mr. Jones handed Skippy a cookie. Ann smiled and thought that part of the mystery was solved.

31. The part of the mystery that was solved was

(A) the way Mr. Jones got the newspapers.
(B) the way Mr. Jones broke his leg.
(C) that Skippy was handed a cookie.
(D) that Skippy was part of the puzzle.

32. The part of the mystery still to be solved was

(A) where Skippy was going everyday.
(B) where the right newspapers had gone.
(C) where the wrong newspapers were coming from.
(D) why Mr. Jones handed Skippy a cookie.

33. Ann could find out where the wrong newspapers came from by

(A) following the dog.
(B) giving the dog a cookie.
(C) asking Mr. Jones.
(D) calling the paper company.

Go on to next page --
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The Wrong Newspapers

"May I borrow one of your cookies, Mr. Jones?" Ann asked. Ann showed Skippy the cookie. "Get the
paper, Skippy!" Skippy jumped through a hale in the fence aad ran to his owners' house just next door. They

atched Skippy take a rolled-up paper from a stack of old papers on the White's porch and run back to the
Jones's house. The right newspapers were lying at the bottom of Mr. Jones's long driveway. Ann had solved
the mystery of the wrong newspapers!

34. The White's dog was with Mr. Jones because

(A) the dog would get his newspaper for him.
(B) he cared for SKippy while they were on holidays.
(C) the dog lived in the house next door.
(D) he needed the dog to help because of his broken leg.

35. It was quicker for Skippy to get an old newspaper than the right one because

(A) the old ones were on Skippy's porch so he knew just where to go.
(B) the old ones were closer and the right ones were at the end of the driveway.
(C) the right papers were in a bag and the old papers were rolled up.
(D) the right newspapers were lying at the bottom of the long driveway.

36. The mystery of the wrong newspapers happened because

(A) the right newspapers were left in the driveway.
(B) Mr. Jones had his leg broken and the newspapers could not be delivered.
(C) Mr. Jones accepted the old newspapers from Skippy.
(D) Skippy did not go to the right place to get the newspapers.

This is the end of the test.
Check your answers if you have time.
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Appendix B

READING RATING SCALE FOR
PHILLIPS-PATTERSON TEST OF INFERENCE ABILITY IN READING COMPREHENSION
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Reading Rating Scale for Phillips-Patterson Test
of Inference Ability in Reading Comprehension

The reading score is based upon the quality of the interpretation given bystudents.

TIA contains 36 items. For each item a student is assigned a score of 0,1, 2, or 3 for a possible total of 108 points if a student made completeinferences on all items. For each item, reading will be rated according tothe following scale.

6ating
TIA Reading Evaluation

3

2

1

0

The student integrates relevant text information and
background knowledge to construct complete interpretationsthat are consistent with both the text information andbackground knowledge. Thus, the student has given a
complete inference answer.

The student integrates some text information and backgroundknowledge but fails to take into account the available
relevant information. The student's answer is consistentwith some relevant text information and backgroundknowledge but is incomplete. Thus, the student has given a
partially-correct inference answer.

The student locates relevant text informatiun but fails to
integrate it with relevant background knowledge. Thus, thestudent has given a non-inference answer.

The student makes an inconsistent use of the text
information and background knowledge. Thus, the student hasgiven an implausible answer.

Each of the scale graduations are exemplified in the subsequent section.Examples are taken from selected items on TIA. Test item stems are providedwith student answers in bold. Evaluator's comments are also provided.

3 points (complete inference)

The student integrates relevant text information and background knowledgeto construct complete interpretations that are are consistent with the textinformation and background knowledge. Students substantiate their answerswith relevant evidence from both text information and background knowledge ina logical and coherent manner. Examples include the following:

(1) "Using available information people learn the most about UFOs bycombining the information in all the reports." In this example, the student
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recognizes the story says that scientists use three kinds of reports to studyUFOs. The most information about UFOs would be attained by r Cling all three,thus the preceding answer is consistent and complete with both textinformation and background knowledge.

(2) "Increased evidence is available today about UFOs than years agobecause we have more scientific equipment to study UFOs." In this example,the student uses the text information about potential use if weather camerasin satellites and increased knowledge of the universe to compare tie presetst
to the past. This information is then used to further reason that scientific
equipment is an important factor in learning more about (iF0s, thus the
preceding answer is consistent and complete with both text information and
background knowledge.

2 points (partially- correct inference)

The student gives an answer that indicates an integration of some textinformation and background knowledge but fails to take into accountavailable, relevant information. The answer is consistent with some text
information and relevant background knowledge, but is incomplete. Examples
of partially-complete inference answers follow:

(1) "UFOs are sometimes called other names because people don't know whatto call them so name them by shape." In this example, the student reasonedfrom some relevant text information but did not provide alternate
interpretations. The student did not appear to monitor for consistency andcompleteness with available text evidence, that is, UFOs are called othernames because of their probable :ffigin, thus the preceding answer is only
partially-correct.

(2) "Something unidentified in the sky may be called a UFO because that
is what people call it when they jump to conclusions." In this example, thestudent reasoned from some relevant text information but did not remaintentative. The preceding answer is a case where such a statement may be true,but it does not represent a complete interpretation of available, relevanttext information pertaining to the question posed.

(3) "It is not known where UFOs come from, it seems they could be fromEarth because we have the materials and people to build such craft." In this
example, the student reasoned from an unwarranted assumption to a justifiable
alternative interpretation. The student has constructed an interpretation,
but overlooks the fact that we do not know what UFOs are, so how could weconstruct them? On the other hand, the student may be thinking that some UFOs
are misnamed spacecraft from Earth which makes the answer partially-correct.

**.
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1 point (non-inference)

It may be that the student did not understand the task, or thal- thest.ident is more accustomed to non-inferential questions which often requirethe mere location of information than to inference questions which requirethe integration of relevant text information and background knowledge. In thelatter case, students give an answer directly related to the text, or ananswer which reflects minimal substantiation with the text evidence.Examples of non-inference answers follow:

(1) "UFO stories are very different from eacl other because peoplesometimes think things like weather satellites, clouds, and bright stars areUFOs." In this example, the answer given by the student is directly from theUFOs story.

(2) "It is not known where UFOs come from, it seems they couldn't be Irm
almost anywhere because the story said they came from other planets." In thisexample, the student seemed to forego other possible answers for the sake ofspecific text information.

0 point (implausible answer)

It may be that the student did not understand the task, or that thestudent's answer is unsubstantiated. Examples of implausible answers follow:

(1) "UFOs are called other names because people know they areunidentified flying objects in the sky." In this example, the student'sanswer is circular, it does not answer the item.

(2) "Some people think the study of UFOs should be continued because somescientists think UFOs are not real." In this example, the student makesinappropriate use of text information. The text says, "In 1969 one group of
scientists concluded that there was not enough evidence to prove that UFOsare real and that UFOs are not worth further study." The answer given isimplausible.

(3) "Something unidentified in the sky may be called a UFO because thatis the shape of whatever it is in the sky." In this example, the student wasvague. The answer is unclear because it does not say what the shape is, norspecify what it in the sky is.

(4) "UFO stories are very different from each other because people tendto exaggerate what they see and think of different names for UFOs." Thestudent did not take into account available text information which says, "Theweather, the time of day, and the number of people watching UFOs may make thestories different" in formulating an answer.
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Thinking Rating Scale for Phillips-Patterson Test
of Inference Ability in Reading Comprehension

One of the variables derived to appraise the quality of TIA is a thinkingscore. The score is based upon an analysis of verbal report interviews asstudents cited why they chose a particular answer as the best answer on thetest.

TIA contains 3 stories each with 12 items, students were asked to think-aloud on one of the three stories. For each item a student's thinking willbe rated between 0 and 3 for a total of 36 points if a student thought wellon all twelve items. For each item, thinking will be rated according to thefollowing scale.

Rating, TIA Thinking Evaluation

3

2

1

0

The student cites all relevant textual and background
information in the explanation of an answer choice. That
is, the student considers the question and the available
textual and background information pertinent to it in the
formulation of a response which is complete and consistent.

The student cites some of the relevant textual and
background information in the explanation. That is, the
student considers either a part of the question and the
available textual and background information pertinent to
it, or the student considers the question and part of the
available information pertinent to it in the formulaticn of
a response which is consistent but incomplete.

The student cites insufficient relevant textual and
background information in the formulation of a response.
That is, the student's response is not sufficient to
indicate a clear understanding of either the question or
the story. It is in need of elaboration and contains
information which is partially correct and partially
erroneous. However, it does reflect minimal integration of
relevant information.

The student cites irrelevant or erroneous or repeats
textual, oackground information, or both in the formulation
of a response. That is, the student either misunderstands,
misconstrues the story, or repeats the selected answer or
textual information with no interpretation.
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It is important to be cognizant of at least two precautions in ratingstudents' thinking. The first is that this scale is fundamentally a measureof reasoning ability, not expressive ability. The goal is to focus on thequality of thinking in the verbal report interviews, rather than on thequality of effective speech.
The second precaution concerns the context of student justifications ofanswer choice on TIA. When students give a justification or what is intendedto be a justification they do so having made an answer choice, so the story,the item stem, and the answer selected by the student create the context forthe verbal report interview. In other words, when students tell why theyselected a particular answer to be the "best" the context of a studentresponse must be used in rating the quality of student thinking.Each of the scale graduations are exemplified in the subsequent section.Examples are taken from student verbal report interviews for each of the 3stories on TIA. Test item stems are bolded and student "best" answer choicescomplete the test item. Student interview comments are then presentedfollowed by an evaluator's comments.

Item 1 on the UFO story is evaluated as follows:

3 points

UFOs are sometimes called other names because people name them according totheir shape or probable origin.
Student says, "I think that's the best answer because we do not reallyknow what they (UFOs) are. UFOs are called 'flying saucers' and 'spaceshipsfrom other planets' and other names in the story, so since we don't reallyknow what they are or where they come _from, or if they come from anywhere,

then people give them names that kinda makes sense according to their shapeor where they might be from."
Shape and origin are the factors which must be inferred by a student fromthe textual information and background information in order to best explainwhy UFOs might be called other names.

2 points

UFOs art sometimes called other names because people don't know what to callthem so name them by shape.
Student says, "I think that's the best answer because people don't knowwhat to call them so they exaggerate about the shape, cause like they callthem 'flying saucers'."
Shape was only one of the factors to be inferred about why UFOs might becalled other names, the student's reported thinking reflects the use of somerelevant textual and background information. The student did not incorporatethe textual information

"spaceships from other planets" and "extraterrestrial
spacecraft" into reasoning for the best answer.

1 point

UFOs are sometimes called other names because people see an area with many
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coloured lights in the sky.
Student says, "I think that's the best answer cause it says in the story"(student points to text).

An interviewer says "So, why are UFOs sometimes called other names?" andstudent responds by reading from the text:
"Stories have been told that UFOs light up an area with coloured lightsand that creatures of different sizes and colours have been seen in t'em."In this instance, the student failed to make the intended inference inresponse to the question but does seem to indicate awareness of relatedtextual information. The selected response and reasoning are examples ofinsufficient use of relevant textual and background information.

0 point

UFOs are sometimes called other names because people know they areunidentified flying objects in the sky.
Student says "It's strange to see unidentified flying objects in the skyand mostly they are UFOs which is a name they gave them.
In this instance, the student failed to answer the question nor to providequality reasoning, indeed the student response begs the question.

Item 9 on the Money story is evaluated as follows:

3 points

The money system is different from the trade system because money gave thingsa standard unit whereas trade did not.
Student says, "I think that's the best answer because in the old dayspeople could never be sure they got the same exchange value for their trade,roducts. Like a cow might not really be the same value as say a piece ofland but if one fellow wanted the land and the other fellow the cow, thenthey exchanged because they needed it even though the trades might not befair. Money is better because say if a cow costs three hundred dollars, thenpeople know if that is a good price, three hundred dollars %s three hundreddollars no matter what you're buying, and with money there's change. Anotherthing is that cows might be worth different amounts.'To successfully answer this question a student must reason as to thedifferences between the money and trade systems by using both textual andbackground information, which the above student has done.

The money system is different from the trade system because one animal couldbe worth more in trading than the other.
Student says, "because one cow could be a good healto, cow giving milk andstuff but another cow might be old and sick, so they wouldn't be a fair tradefor a piece of land. The cows and the land wouldn't be worth the same."This response addressed only part of the test item. The student usedtextual and background information to cite the inequities of the trade systembut did not speak to the money system.
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1 point
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The money system is different from the trade system because it might cost youten cows for a piece of land in trading.
Student says, "because that's what it says up in the story." Uponfurther enquiry as to why the two systems are different, the student does notadd further clarification.
This student response does not represent an integration of the textualwith background information, the student merely offered related informationwithout any indication of having reasoned through the question.

0 point

The money system is different from the trade system because money is whatpeople use all the time so it is newer.
Student says, "everybody knows what money is and how to use it."In this particular instance, the student used background information torespond with an irrelevant statement which does not answer the item.

Item 3 on The Wrong Newspapers story is evaluated as follows:

3 points

Yesterday's paper was still lying in the puddle because something odd hashappened.

Student says, " it seems from the story that Ann knew Mr. Jones was homeand it was peculiar that he didn't pick up his paper. It couldn't have beenthe rain because Ann was able to deliver her papers, so something must havehappened. Anyway the title is a clue that something strange has happened."In this item, the student must incorporate the textual and backgroundinformation to answer why the paper might be lying in the puddle.

2 points

Yesterday's paper was still lying in the puddle because the weather was toowet.

Student says, " more than likely it was too wet for Mr. Jones to come outto get it, so it was still in the puddle."
In this example, the student used only some of the relevant information toformulate a justification, and appears to have relied more upon backgroundthan upon an incorporation of both textual and background information.

1 point

Yesterday's paper was still lying in the puddle because it was in a plasticbag.

Student says, "It says in the story that's how Ann left the paper."In this instance, the student did not incorporate the relevant textual andbackground information but the response indicates an awareness of related
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textual information.

0 point

120

Yesterday's paper was still lying in the puddle because it should have beenpicked up.
Student says, " because she knew that Mr. Jones was away and she knew thatthere was someone in the house and should have been picked up."
In this case the student offered a subjective response, misread thetextual information, and failed to answer the item.
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Appendix D

DIRECTIONS TO TEACHERS
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Directions for Administering the
Test of Inference Ability in Reading Comprehension

The teacher should be familiar with the test directions prior toadministering the test because some discussion with the students isnecessary. Teacher comments to be read aloud to students appear in boldtype.

An approximate administration time including directions is 40-50 minutes.

1. Distribute test booklets and answer sheets to the students. Keep a copyfor reference.

2. Make sure each student has a pencil gnd eraser.

3. Inform students about the Test of Inference Ability in ReadingComprehension.

Say: The reading test which you are going to do will help educators learnabout students' reading ability. Students in grades 6, 7, and 8 all
across Canada are cooperating in the study. You are a very important partof future improvements in the teaching of reading. This test does notrequire you to study beforehand. You are to use the reading skills thatyou use all the time when you read something. Try to do the best that youcan on this test.

4. Direct students to their answer sheet and have them complete theinformation section on the answer sheet.

Say: Look at your answer sheet. Print the name of your school, yourgrade, your age, and circle 'M' for Male or 'F' for Female in the spaceprovided at the top. You do not put your name on anything.

Allow time for the students to complete the information requested.

5. Direct the students to look at the front page of the test booklet. Advisethem not to mark on the test booklet. Point to the 'Directions'. Ask ifeveryone is looking in the appropriate place. Scan the class to lakesure.

Say: Follow along as I read aloud the 'Directions'.

Draw the students' attention to Example X. Read aloud Example X and the
corresponding question X.

Say: Think about which answer you think is the best one.

Allow time for the students to read and to think about their answer.

Say: Turn to your answer sheet. Find Example X on the answer sheet.Circle the letter which corresponds 'co the answer that you think is thebest one.
/ f.,
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6. When all the students have marked the answer which they think is best,direct the students' attention back to the front of the test booklet andwork through the 4 answers provided.

Note: It is important that students understand -by they should considerall possible answers before deciding which answer they think is the bestone and why they have to use information given in the story andinformation they already know in deciding upon the best answer. Thefollowing discussion guide should hclp to make these points.

Say: What about answer A, hockey? Is that a good answer? Why?

It is important for students to understand that even though "hockey" ismentioned, so are "tennis, football, swimming, baseball, and skiing".

Some of us might like to write about "hockey' because we like it orbecause it is fast and exciting, but what information in the paragraphwould suggest that Chris would write about hockey sore than tennis,football, or any one of the others? There isn't anything, so we shouldstudy the other answers. Let's continue with B.

What about answer B, is it a good answer? If we go back to paragraph X,it says 'Chris started to write a story", so Chris must have written aboutsomething. If Chris wrote about something, then it would not make senseto say Chris wrote about nothing which means B is probably not a goodanswer. Let's take a look at answer C.

Answer C is 'sports", is it a good answer? If we go back to paragraph X,it says "words like tennis, hockey, football, swimming, baseball, andskiing kept coming to mind'. All these words have to do with "sports', somaybe it is a good answer. We should take a look at answer D before wedecide which answer is the best answer.

Answer D is 'games'. Is it a good answer? If we go back to paragraph X,it says "tennis, hockey, football, swimming, baseball, and skiing". Areall these games? Tennis is a game; hockey is a game; football is a game.What about swimming? Is it usually called a "game' or a "sport"?Baseball is usually called a game. Skiing and swimming are usuallycalled "sports". So, "games" would not include 'swimming" and "skiing".

So, out of the 4 answer choices, Answer C, "sports' is the best one."Sports" is a term used to include all the activities mentioned in theparagraph, so it is the one answer that includes all the things Chris wasthinking about.

Be sure to read and to think carefully. If you picked answer A you wouldhave scored I point. Answer B is not worth any points. Answer D would havegiven you 2 points. Since answer C is the best answer, then you would get3 points if you chose that one.

If you have marked a different answer, you may erase it if you wish. It
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doesn't really matter because Example X is just for practice.

Does anybody have any questions?

Are there any questions about the example we have done?

Are there any questions about how the answers are scored?

7. If there are no questions or comments,

Say: There are 3 stories in the test booklet. The first story is called
UFOs; the second, Money; and the third story, The Wrong Newspaper.

Read each paragraph and the questions which go with it. Decide which
answer you think is bast and circle that letter on your answer sheet.

S. Direct students' attention to the answer sheet. Point out that there arethree columns on the answer sheet, one for each of the stories. There are36 questions. Advi'.e students to make sure that the number on the answersheet matches the number of the question they are working with in the testbooklet.

Are there any questions about how and where to mark the answer sheet?

Are there any other questions?

9. If there are no further questions,

Say: You have about 3t minutes to complete the test. Try to complete allof the questions. You may open your test booklets and start now.

Note: You may wish to move around the classroom to ensure that studentsare not experiencing procedural difficulties. If students ask forassistance with vocabulary or any of the test content, do not offer help.
Students are to do as well as they can on their own.
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Appendix E

KEY TO TIA ANSWER SCALE
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Key to TIA Answer Scale

UFOs MONEY NEWSPAPERS1.(A) = 3 13. (A) = 1 25. (A) = 2(B) = 0 (B) = 0
(B) = 3(C) = 1 (C) = 3
(C) = 0(D) = 2 (D) = 2 (D) = 12. (A) = 3 14. (A) = 2 26. (A) = 1(B)

(B) = 1 (B) = 0(C) 1- 2 (C) = 0 (C) = 3(D) = 0 (D) = 3 (D) = 23. (A) = 2 15. (A) = 0 27. (A) = 2(B) = 0 (B) = 3 (B) = 0(C) = 3 (C) = 2 (C) = 1(D) = 1 (D) = 1 (D) = 34.(A) = 0 16. (A) = 1 28. (A) = 1(B) = 1 (B) = 3 (B) = 3(C) = 2 (C) = 2 (C) = 0(D) = 3 (D) = 0 (D) = 25. (A) = 2 17. (A) = 3 29. (A) = 0(B) = 1 (B) = 0 (B) = 2(C) = 3 (C) = 2 (C) = 3(D) = 0 (D) = I (D) = 16. (A) = 3 18. (A) = 0 30. (A) = 2(B) = 0 (B) = 2 (B) = 1(C) = 1 (C) = 3 (C) = 3(D) = 2 (D) = 1 (D) = 07. (A) = 2 19. (A) = 1 31.(A) = 3(B) = 1 (B) = 0 (B) = 0(C) = 0 (C) = 2 (C) = 1(D) = 3
(D) = 3 (D) = 28. (A) = 3 20. (A) = 3 32. (A) = 2(B) = 2 (B) = 1 (B) = 0(C) = 0 (C) = 2 (C) = 3(D) = 1 (D) = 0 (D) = 19.(A) = 1 21.(A) = 3 33.(A) = 3(B) = 3 (B) = 2 (B) = 2(C) = 0 (C) = 1 (C) = 0(D) = 2 (D) = 0 (D) = 110.(A) = 1 22. (A) = 1 34. (A) = 2(B) = 2 (B) = 3 (B) = 3(C) = 3
(C) = 0 (C) = 1(D) = 0 (D) = 2 (D) = 011.(A) = 0 23.(A) = 0 35.(A) = 2(B) = 1
(B) = 2 (B) = 3(C) = 2 (C) = 3 (C) = 0(D) = 3
(D) = 1 (D) = I12. (A) = 0 24,(A) = 3 36. (A) = 1(B) = 3 (B) = 1 (B) = 0(C) = 2 (C) = 0 (C) = 2(D) = 1 (D) = 2 (D) = 3
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