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CHAPTER ONE

INTRODUCTION

This report describes the des:gn 2and development of a test of tnferance

abiltty 1n reading comprehension for grades siz, scven, and e1ght, The
assumption that the ability to make inferences is necessary to reading
ceaprehencion 15 widely accepted by reading theorists ang researchers., Th:is
cbservation coupled with the fact that no satisfactory procedures ex:ist for
determining the extent to which children make good inferences when atteapting
to understand teyt motivated this project.

During the 1iast fifteen vyears significant strides have been made in
unraveiling the reading process, The assuaption has been, and continues to
be, that the 50re we understand how readers read and learn fronm text, the
better able we wil! be to teach them to do so. Qne way to determine how well
we have succeeded jn teaching students ijs through tests which can help us
measure our students’ reading ability as well as the effectiveness of the
instruction they recejve, Unfortunately, most tests of reading comprehension
yield at best superficial and vague inforeation about reading ability,

Over a decade ago J, Jaap Tuinman (1973-1974) remarked that five aajor
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
tine. In an extensive review of the literature on testing reading (Farr &
Carey, 1984), standardized tests of reading were found protleratic because ;t
ras not easy te 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:
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!, Host tests of reading coaprehension define reading comprehensien
droadly aad vaguely, 1f at all, and siaply test the compenent parts byt

‘gnore the integration of thoce parts;

z. Most tests of readin ccmprehension test eneral knowledge, aot
] a2,

reading camprehension;
3. Most tests of reading comprehension are based en the assumption that
whea a reader selects the right answer (slhe has done se for the right

reasons,

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

state of reading assessment. The articles in the journal repeatedly condeamn
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; Johnstaon, 1987; Vvalencia & 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 seenms evident that
reading comprehension assessment js not in tune with advances 1in reading
research and theaory. Clearly, the time has conme 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, | describe the design, item development, and test
developaent iterations in Chapters Four and Five, The, discussion of the

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

1y
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in Chapter Seven with a summary of current fecearch and a staterent gof future

challenges for work con 1nference 1n reading cemprehension.

The falleowl.g chapter will discuss the need for and conceptual:ization af 3

tact 2¢ 1nference ability, Reading comprehensian and 1nference will bo

def:inad, Without a working definiticen of what it 18 we wish tp feasure,

there would be no sound guida.uce as to what to ook for as ind:cators of

inference ability 1n reading coaprehension.
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CHAFTER Two
THE NEED FOR AND CONCEPTUALIZATION OF 4 TEST OF INFEPENCE ABILITY

Evidenc2 aheoungs to suggest that opoor reasoming 1s prevalent i1n sur
students, The National Assesznent cf Educat:enal Progress (1994} re~ -tz4
large dscreases 1 tnfarenzing responses of 13 and 17 year olds over a ten-
y2ar period. Furtheramera, the Nat:ion's Report Card {Applebee, Langer %
Mallis, 1987) reporte that orly small rercentages of students can reaser
effectively as ‘he, read and write, Such findings suggest that cstudents are
Aot being juided to perfeorn reasoning activities which require analysis and
interpretation,

These findings are not surprising when ccupled with research gn teaching
practices. In the late 1970's Dolores Durkin reported that schools do not
teach comprehension, precious Jittle time was devoted to hiving students
explain and substantiate their interpretations. The authors of the Report of
the Commission on Reading (Anderson, Hiebert, Scott, & Wilkinson, 1985)
!amented that there s very little direct comprehension instruction :n acst
hmerican classrooms. The increased evidence of poor reasoning has lead to
claims about deficiencies in school prograas and to appeals for action, such
as more testing. Yet, most available tests are general and vague about the
nature of reading comprehension and do not support instructional 1mprovement,
It would make sense that a test designed to specifically measure inference
ability and to support Instructional improvement would be ap 1eportant place
\o start. .

In my studv of the literature oa testing for reading comprehension, and
partizclarly on testing for inference ability, standardized tests of reading
> rd g-sblematic hecause it 1s not easy to make any decision as to what

measure. To highlight some of the problemas, 1t 1s necessary to




recognize at the start that prominent researchers in the field declare that
reading assessment bears a nunber of substantial flaws. 7o elahorate on a
zouple cf preces cf research reported in Chapter One would serve tgo
1llustrate some of the flaws.

Tuinman {1973-74) tnvestigated five widely wused <standardized teste
according to the extent tp which questions on the tests could be answered
without reading the pPascages wupon which those questions were based. Two
points emerged. First, although Tuinman was cautious about his conclusions
he fourd significant reason to believe that it was general knowledge and not
reading comprehension which was being nmeasured, He suggested that more
exploraticn 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 inforeation 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 stil] 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 td use poorly-produced tests we are not recognizing the

concerns raised. Anderson (1972) reported that educational researchers have




not yet iearned to develop achievement tests that meet the primitive first
fequiremant for a systam of measurament, namely that there i1s a clear aad
censistent definit:ion of the things being counted. A <cearch for def:aitions
of reading <zmprehensior :a the major ectablished reading tects {many of
which were developed prior to the 1970°g) reveals that fcr all intents and
purpeses ncne exist. Generally, each of the manuals says nothing more than
that the test items measure specific skills to comprehend what is explicit 1a
the material, to judge what is implied, and to draw inferences with reference
to other situatiens, The tects do not identify which specific skills are
being measured by particular items, nor do the tests report separate scores
tor specific skills. Rather, a composite score of comprehension, vagquely
defined, is reported.

Much work is required to give rise to orderly, sensible data 1in the
evaluatien of reading comprehension in general and inferenc: ability 1in
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,
1983; Hitchcock, 1983; Norris, 1984; Salaon, 1984; Scriven, 1976). In
particular, I refer to the extensive work of Robert Ennis (1962, 19¢?, 1981,
1983). His efforts in characterizing rational thinkers has been and
continues to be an invaluable squrce of ideas for the pProject, as were
available critical thinking tests (Ennis & Niliman, 1983; 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.

£ 4




Articles and books {Plato; Farahan, 1995; Huey, 1908, Theradike, 1917
Richards, 1938; Sray, 1940; Carroll, 1944, Goodman, 1968; Andersen % Pearson,
1964: have been written en and zbout reading cemprehens:an, While each
art:cle and bagk coatridbutes tp a3 pora tharough understanding of readiag

Comprehensien, each :s incomplete. At times, there are mismatches ameng the

a

efipitions of reading coenprehension thereby suggesting that meore :¢ yet to
te learned, It s beyond the province a¢ this project to attempt to provide
4 complete and comprehensjve definition of such a complex act as readiag
cemprehension., For the purposes of this project, I opreferred to reaain
tentative apg prepared to alter ay working definition of reading
comprzhension with subsequent informat:on,

feading comprehension is believed to be a collection of processes such as
predicting, inferring, synthesizing, generalizing, and manitoring, which have
been identified and labelled in various ways by different writers in the
field (Collins, Brown, & Larkin, 1980; Fagan, 1987; Heary, 1974; Smith,
1971). It is widely acceptsd that reading comprehension involves more than
krowing the correct pronunciation of the words, knowing their individual
meanings, and heing able to locate information in printed aaterial (Norris &
Phillips, 1987; Phillips & Norris, 1987; Spiro, 1977; Tuinman, 1984), 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 js agreed that reading comprehension is a coaplex
behaviour which continues to be perplexing, then one cannot set about

assessing it in jtsg entirety., Thus, it seepms to make sense to study specific

»




asgects of the process as a means of seeking advancements 1 the assessment
0f trs cemplete process of reading compreshension. It jg with the process of

t'f2-2nce as an aspect of reading comprehension that | in most cencerned,

Inference inp Read:ng Comprehension

At a general level, inference ic 3 cognitive process uysed to coastruct
mazning, Inferring in reading comprehension is a censtructive thinking
process, because a reader expands kncwledge by poroposing and evaluating
hypotheses about the meaning of text.

Good inference-making in reading Comprehension requires the thoughtful use
of strategies {Collins, Brown & Larkin, 1980; Phillips, 1985; 1987; 1n press;
var Pijk & ¥Fintsch, 1983) and evaluative criteria, Inferences in reading
Cemprehension tend to be good to the extent that readers integrate relevant
text information and  background knowledge to construct complete
interpretitions that are consistent with both the text information and
backgreund knowledge.

At a2 specific level, inference requires intelligent human Judgement
(Ennis, 1973), and necessitates the use of relevant text informaticn and
background knowledge. This dependence on background knowledge is important
for at teast three reasons. First, an inference in reading comprehension is
the interaction of relevant information provided in the text and bactground
knewledge., In other words, neither ‘textual information nor backgreund
knowledge alone ig 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 transforaing,

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

background knowledge one cannot evaluate the strength of inferences ts

o




generalizations and explanations {Beviar, 1983}, thereby makiag background
krowledge a necessary part of tpferent:al r2asoning.
The Objectives of the Test

Having 1apl:ied the complexity gaf the reading comprehencion pProcess 1n
general, and having described the Process of inference as one aspect aof
comprehension 1n particular, it js Important to reiterate that comprehenstion
'S a complicated cognitive process,. Indeed, there may be cons:derable
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 weuld
focus on each of the processes whereas The Phillips-Patterson Test of
Inference Ability in Readiag Coezpreheasion (TIA), (1987) focuses specifically
en 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
discecurse commonly found at the aiddle grade levels and of topics
characteristic of classroon reading matzrials, TIA is designed to inform
trachers about students’ inference ability rather than to label students, and

to provide diagnostic information for instructional decision-making purpoces.




CHAPTER THREE
A PRINCIPLE OF INFERENCE APFRATISAL

The general guideline of ab:lity test validation that directed this
Fesearch was that the test would be valid to the extent that good taference-
making leads to goog performance on the test and that coor inference-making
teads to poor performance. To be in a position to distinguish goed i1nference-
making from poor infereace-making 1mplies that there nust 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 noraatively
good we are comparing it to what we take to be some standard cf expert
Competence. So, it is important that the pbest interpretations are tnferences
in accord with the best available principles. To be in a position to improve
reasoning meanrs 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-mak1ng in reading
Comprehens:ion 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 aust:
t, 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 sust:
i, be written coherently;
2, adhere to conventions of communication by being:

a, as informative as is required for the si1tuation;

Lo
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b. accurate or complete with adequate evidence for
asserted information; ‘
c. relevant to the ongoing situation; and
d. unaxbigquous and clear.
I'f 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 isg 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 te 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 npean consistent with what isg known to be true: the
interpretation does not contain statements that are known to be false, or
require as assuaptions statements that are known to be false. In short, the
interpretation is possible given what is known. Completeness and tonsistency
are thus the two criteria for judging interpretations. Neither criterion by
itself ig sufficient; they must be used in tandes,

In order to deal with situations where there are competing
interpretations, the criteria must also be used comparatively. We must ask
which interpretation is aore complete, and asore consistent, because often
neither interpretation will be fully complete and fully consistent (Norris %

Phillips, 1987; Phillips & Norris, 1987). Thus, the expression "tends tg 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 thinking (Ennis, 1949, 1981, 1989);
philosophy and philosophy of science (Harman, 19864; Thagard, 1978, 1982,
1986); cognitive psychology (Holland, Holyoak, Nisbett, & Thagard, 1986;
McCloskey, 1983; Nisbett & Ross, 1980; Stich & Nisbett, 1980; and reading
Phillips, 1987; Phillips & Norris, 1987),

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

Robert Ennis (1949, 1981). He uses the expression "material inferences”

(Collins, Brown & Larkin, 1980; Markman, 1981; Mason, 1984; Norris &
and 1

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 §. 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
o 22()
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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 linferences 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 eytent

that they are simgler than thejr competitors) is eabedded 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 frop research on

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

shortcomings in hugman inference-making reflect peoples’ fajlure to use

normative principles and instead to apply simplistic inferential strategies

beyond their appropriate limits, They caution that human inference 1s prone

to several major sources of error including, to mentjon 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

bearing for a principle of inference appraisal in reading comprehension, In
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the case of the first error, readers often place greater reliance on the teut
information, In the second case, rzaders may place too great a reliance on
some of the textual information or on their background knowledge thereby
tailing to properly integrate relevant information from both. The point is
that any principle of inference appraisal in reading comprehension apust
emphasize the necessity of using both relevant tert information and
background knowledge and of properly weighing the relevancez of each,

Nisbett and Ross (1980) also present evidence that more vivid or salient
information is nmore likely to enter inferential processes than is less vivid
information. Salient information may influence unduly a persen‘s inference-
making, Other research has illustrated the tendency for ideas, once
formulated or adopted, to persist despite evidence which might be
disconfirmatory (Holiand, 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 areg faced with
counterevidence, they will either tend to ignore or eisconstrue the evidence
to advantage (Phillips, 1987)., It seems tnat a worka2ble principle of
inference appraisal pust provide a standard against which readers can mon:itor
whether their interpretations are the best explanations, that 1s, 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 infererce apprarsal 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

2.
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evidence than 1is provided by alternative hypotheses. Three iamportant

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

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 tige being

informative, A sim le, consilient explanation not only explains all that is

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

application, wmerely 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 oprinciple 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 coaprehension

ronitoring acknowledged that distinguishing a good inference from a poor ane

is complex and closely tied to distinguishing better explanations or better

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

have understood. Marksan shows how theories of coamprehension inform theories

of comprehension monitoring by describing two fundamental aspects of

comprehension, She argues that well organized zr tightly structured

information is essential to reading comprehension, that comprehension often

potentiates the 2aking of inferences, and that the two are interrelated, |

propose the following points based on Markman‘s work on comprehensiop

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

and background knokledge); 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

o
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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 ang
background knowledge), in the four points above, are ambedded 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 (e to construct complete
interpretations that are consistent with both the text information and
background knowledge) of the interpretation. Warranted assuaptions( point 2),
and inferences that have elegance and parsimony (point 4) are integrated into
the principle of inference appraisal in reading coaprehension 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 plausibj~
lity of the assumptions and consequences of the @model (when a default
assumption or a consequence of the interpretation seeas iaplausible, then
sudbjects tend to reject the interpretation); 2. The completeness of the model
(interpretations are evaluated in terms of how well the assuaptions 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 nmatch of the mode& to
the text (occasionally, readers geen to weigh the model in teras of how well
its assumptions or consequences match certain surface aspects of the text).

Within Collins, Brown, and Larkin’s podel the integration of text information

o
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and background knowledge in the construction of interpretations js explicitly
stated as well as criteria used by adults to test the “fit* of therir
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-naking in reading coaprehension.
The principle is intended to be neither canonical nor coamprehensive but
rather to be an advance toward a set of principles. The principle of
inference appraisal must be considered tentatjve and alterable in the light
of both further understanding and empirical evidence. However, as shown, 1t
1s  supperted by researchers in the «critical thinking, philosophy and
philosophy of science, cognitive psychalogy, and reading fields. There s a
remarkable coopatibility and overlap in the work, as can be seen by the
notions of completeness, consistency, and clarity which all see as criteria

of sound inferences.
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CHAPTER FOUR
SPECIFICATIONS OF THE PHILLIPS-3ATTERSON
TEST OF INFERENCE ABILITY IN READING COMPREHEN: s ON

It 15 difficult to separate the design and developaent of a test, however,
since somewhat distinct decisions were made about each, I have opted ty
devote a separate chapter to each. This chapter will p-avide ‘the
specifications on t*~> design of TIA.

Test Developaent Frasework
Audience

The intended audience for TIA is students in the aiddle grades. Students
in grades six, seven, and eight were selected for both theoretical and
practical reasons.

Soae of the basic tenets of reading development quided ay theoretical
decisions. While it 1is generally agreed that resading development 1s
continuous, it is also agreed that there are stages of development. By the
time students have advanced to the middle grades, they have read graded
materials, content area subjects, ana have generally achieved soage degree of
independence in the reading process. These facts make it @ore Ranageable to
separate out inference ability probleas, should they exist, from other
probleas such as vocabulary, syntax, or other failures (Anderson & Pearson,
1984; Gentner, 1983; Vosniadou & Ortony, 1983).

There is research which suggests that there are developaental differences
in story comprehension (HcConaughy, 1980). It seeas that even grade five
students focus more on the literal aspacts than on the interpretative
aspects. Another reason for selecting niddle grads students js they have had
some instruction in making inferences or in, what is generally referred to 1n

basal reader manuals as, "reading between the lines®.
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A more practical reason resides in the fact that grades six, seven, and
eight are the levels with which I an 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) arguaent (Bock & Brewer, 19839,
Brewar, 1980; Spiro & Taylor, 1987), Exposition answars real or imaginary
questions. It presents facts or explains why something is important, how
something works or what a thing means. Narration inforas readers of what js
happening; it is an account of events or action and includes characters,
plot, theae, and style. Description is a discourse fora used to appeal to the
senses of the reader and is generally about the appearance of an object, a
Person, or an event. Arqusent is a forg of discourse in which there is an
attempt to convince or persuade through appeals to reason, emotions, or tg
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 familjar to students in the
niddle grades; argument is less famjliar. Thus, it was decided that attention
to the three aore familiar foras would be sufficient on the TIA test to
represent those discourse forns found at the middle grade levels, Exposition
is the pripary type of discourse found in content area texts. Expository
materials are usually written using particular patterns of organization. The
patterns which are commonplace are enuaeration, time order, comparison-
contrast, Cause-effect, and problem~solution. Research shows that proficient

readers can identify the main ideas and supporting information in expository
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materials (Taylor, 1982; Heyer, 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 studerts
and for that reason is an important segment of T14. 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 detectjve stories, stories about
animals, historical tictiun, and stories which deal with personal and social
issues., Narration js a discourse fora commaonly found in trade books and
literature prograas.

Description, while wused in ordinary and technical char .erizations such
as house advertisements or Computer manuals, it is gften us. in conjunction
with the other discourse forms for effect;

The three full-length stories in TIA represent the coason discourse forams
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 fora. 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 arqued to be easier to understand than

expositaory text for both adults and childzgn (Bereiter & Scardamalia, 1982;
ro¥d)
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Bock & Brewer, 1(9g5) Possibly because readers are less familiar with how
expository texts are organized. Since the three discourse forns are an
integral part of Prograss 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 coaprehension has
attained such widespread acceptance that it no longer requires a
justification. The prior or background knowledge that g Person brings to a
text is said to be one of the most important factars in understanding,
rememabering, and interpreting text information {Anderson, Spiro, % Anderson,
1978; Ausubel, 1963; Holaes, 1983; Johnston, 1984; Pearson, Hansen & Gordon,
1979). Furthermore, while topic familiarity Or possession of requisite domain
knowledge does not necessarily gquarantee interest, it doesg 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 pot sufficient for reading comprehensiaon
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 coaplete interpretation that
is consistent with both the text information and background knowledge 1n
order to made good inferences, Since readers pust 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 js not clear what readers’
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performance on such a test would mean. Therefore, it is necessary to assess
what prior krowledge students have in order to make accurate appraisals of
their inference ability in reading comprahension.

Furthermore, since it is an objective of TIR to serve as a diagnostic
tool, then it nust be realized that readers do not always integrate
completely text information and backgraund 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 niddle grade readers’ topic familiarity,
A more thorough discussion of the procedures will be presented 12 a
subsequent section “iteas 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 inj one hundred and thirty teachers
attending a workshop were asked to list ten topics that they felt their
students were interested in; three hundred siddle grade students were asked
to list ten topics that they thought they could write about without
difficulty; and twelve aiddle grade classes were selected to discuss some of
the topics and to write about thenm. From these informatior sources three
topics were seen to be comaon areas of interest and within the background

knowledge of the intended audience of the TIA 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 criticisa.
Traditional readability formulae have been criticized for having no point of
reference (Manzo, 1970), for neglecting the impartance of the structure,
texture, and infornmational density of text (Amiran & Janes, 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 conbines text-based information (readability estimates) and
performsance-based inforaation (recall scores) to come up with a subjective
text difficulty level for individual readers. Holland's pe, “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 “y the text: how argquaents are
presented, the role of exarples 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 foraulza 1in 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 wupon the audiencs of my test as the
Primary source for deciding upon readability,

The TIA test was written on three topics 1dentified 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 w;th 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 aay be
accounted for by a failure to meet these conditions, rather than as a lack of
inference ability,
Test Format

The Phillips-Pstterson Test of Inference Ability in Reading Coaprehension
(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-choijce
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 exaeple which js thoroughly worked through so that they will see
that they are to consider all possible answers before deciding which answer
they think is the "best* gne.

The challenge in changing reading assessament 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 gmost 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 Without quite
knowing what to do with it.

The challenge in the design uf TIA was to provide diagnostic information
about students’ performance and to use that information to support
instructional improvement. To zchieve 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 answars that are not completely
correct. TIA nmay be described as a "scaled-answer multiple-chojce® test,
since it attempts to account ¢or variations in understanding. The four
answer chuices 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 1 point; and
an errcneous answer is worth 0 points (A coaplete copy of the scoring guide
is provided in Appendix B),

Test Length

The current version of TIA may be adainistered in a class period (fifty
minutes). This allows time for giving instructions and the act. al test-
taking time. It is intended to be a power test, so students are given a
reasonable time to complete all items. Froam 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 hackground knowledge apong students and graders can be
manifested in different ways. These differences #ay lead to variance in
perforsance 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 post students share. If scores on TIA are to be taken
as measures of inference ability in reading comprehension, then it ig
necessary to reduce as much as possible the effects of background knowledge.
To ainimize differences in performance which aight be due to differences in
background knowledge rather than to differences in inference ability, iteas
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, amoney, friends, future,
styles, and science fiction.

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

attending a professional developnent workshop were asked to list ten topics
which would interest their students and to justify their list. The teachers
identified the follow. 17 topics most frequently: cars, space, money, science

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

g
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graduate students’ and teachers’ |jsts overlapped on the tollowing 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 stuﬁents would choose to write about
fron those that pight sound exciting bu” 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 mnost coemon topics identified up to this
point (money, space ar 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, mone}, and pets in one way or
another, Specific differences existed in the general topic, for instance,
essays about pets varied from the tige 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
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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 i grades five through nine were asked to write a story about
UF0s, Money, and a Newspaper Hystery. These essays were studied for
vocabulary-choice, sentence and idea complexity, and foram.

Stage Si%: 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, 19786; Holmes, 1983; Holmes & Roser, 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 tg establish students’
background knowledge of each topic,

In phase one, students were asked to free recall or tg 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 cone up with associations for UrFa-
related words like heavenly bodies, evidence, and explanations; for Money-
related words ljke uses, forns, 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 exaaple,
it became evident that soge students thought that scientists know what UFQg
are and that UF0s 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 UFQ0s?,"
“Is a meteor a UF0?" "Would there he UFDs 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 coapleted the
final phase of establishing topic tfamiliarity. A structured question on the
Money topic, for instance, was “"What is money?® Such questions led tg
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 nhave a
sufficient amount of topic familiarity if they were aole to speak to each
topic according to a general outline as follows:

UFD Outline

1, What UFOs are believed to be

11. What UFOs are reported to look like

111. Where UFOs are reported to come froa

1V, Available evidence

V. Why UF0s are studied

Money Qutline

I, What aoney is

11.  The characteristics of money

\."




111. How aoney developed

1V. Functions of money

V. Why the fora of money changes

Newspaper Delivery

i, Carrier's responsibilities

11. Knowing the route

111. The iamportance of tiame

1V, How to deal with people

V. Potential problens
Furthermore, students were deemed to have sufficient relevant background
knowledge if at least seventy percent of thea were able to speak to these
outlines. This provides a rough, hut adequate for testing purposes, control
for differences in background knowledge for topic. The chances of systesatic

bias against any student across all topics is miniaal,

The coaprehensive inforsation gathered froe the topics identified, the
students’ written stories, and class vi;its guided the choice of topics for
the stories in the TIA test. Three stories were written for the TIA test:
UF0s, Money, and The Wrong Newspapers. The YFOs story was podified from
previous research projects (Beebe & Phillips, 19803 Phillips, 1985) and
continues to be a winner among students. It is a story about unusual
phenoaeaa, 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 Nenspapers" which involves a

miXx-up in newspaper delivery, with the culprit being the neighbor’s dog.
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Principles of Story Writing

Story grammars have been developed to illystrate underlying text
structures. The aost common types of text wused in the riddle grade levels
are narrative, descriptive, and expository. Each is organized ir a
parti lar way and it is believed that children yse the structure, once they
have it internalized, to assist then in understanding and recalling
inforesation {Thorndyke, 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 ip the one story. The
Wrong Newspaper story fits more Within the narrative clascification than
either the expository or descriptijve. However, the UFOs and Honey stories are
harder to classify because they overlap considerably the exposition and
descriptive foras.

The principles of story grammar were followed in writing the TIA nystery
narrative entitled “The Wrong Newspapers®. The principles aay 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 te that action
followed by an attempt to achieve a goal or to respond to an action; the
consequences of that atteapt woven with 3 reaction are provided. These
principles coupled with a sensitivity to vocabulary choice, sentence
structure, and sentence length were in our minds during the story Hriting
process. Students’ reading of the stories was then used tg make final
Judgments on topic and story suitability.

Narrative provides a resolution or stopping pc 2t and therefore it 1s

easier to identify its underlying structure or gramsar than is comaonly the
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case in expository material. Expository naterial has six underlying
structures: serial; topic; restriction and illustration; definition;
arguamentation; and coaparison-contrast. The serial pattern may be considered
the generic basic structure since the others are aore general secondary
structures, These five structures (topic, restriction and illustration,
definition, arguaentation, and comparison-contrast) are aare 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 foras of travel are being studied 1n
predoainantly a serial fashion, but for a2 couple of paragraphs nodes of
travel are coampared and contrasted followed at the end of the chapter with a
generalization about the most efficient means of travel. So, it is comaon to
see much overlap asong 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 exaaples are stated; a sequence of events
unfolds; a conclusion follows. Care was taken to ensure that vocabulcrx
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 Arsbruster (1984) test of understandability: do the staries
provide enough relevant inforaation to achieve the author’s purpose and to be
meaningful to its readers? The evidence froa the groups of students in
grades six, seven, and eight who read and discussed the stories is that the

test of understandability was passed.




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 1n design and development, This chapter will provide details of the
modifi.ations at each Phase of {he test development as wel] 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

Pr=liminary Test Versijon

The Preliminary Test Version contained three storjes (UF0s, 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 tast questions was reduced frop 48 to
36 because the test was too lengthy even for these subjects. This task was
mede simple for two reasons: (i) S 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)

Irial QOne
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., [n
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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 iuportant 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 sarple® 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 heve 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 questions, 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 tindings. Students’ answers were of four types:
an implausible response; a non-inference response; a partially-correct
inference response; or a complete infererce 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




sample item worked through.

No differences in performance on the basis of story order were found,
Students may have acquired new knowledge white taking the test, however, it
did not add to nor detract from their performance when story order was
altered,

Test Revisions. Fros an examination of students’ answers numerous

revisions were made: (i) six questions were reworded to pake their meaning
more clear and one question was deleted because of ambiguity; (ii) three
questions in the LFOs story (%8, 9, 10) were re-sequenced as #10, 8, 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 sentence; were modified to be pmore 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 36, 12 for each story.
Irial 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 respanses given
by the students in Trial One were an artifact of the test, and whether the
revised version would yield similar results wis 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 ei1ght

i™S
.
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took the short-answer version of the TIA test. The sapme 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
tdentified in Trial One. The four variations fan 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 Revisians. 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
versian from Pilot Study O0One were changed to sentence stems, 1n order that
the item form on the short-answer and multiple-choice versions of the test
would be identical. For example, the question "Why da many people mistake
heavenly bodies to be UFQs5?" on the short-answer version became the sentence
stem "Many people mistake heavenly bodies to be UFQs because..." on the
multiple-choice vercion.

It was presumed that the sentence stem foraat might help to reduca writing
time, 90 minutes on the short-answer version, to one class period.
Distractors for the sultiple-chcice version of the test were taken or molded
from students’ answers on the written short-answer versions froa Pilot Study
One. Each set of four Possible answers were scaled as follows: an implausible
response worth 0, a non-inforence response worth {, 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 resnonse
they would likely make if they were taking the short-answes version of TIA.
Multiple-choice itenms were constructed such that distractors were opof
consistent grammatical style and vocabulary, and of equal length. Keyed
answers were randomly selected for position placement (A, B, C, or D).

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

The second pilot study was conducted to cerve four purposes: (i) to
examine the degree of similarity of performance on the short-answer and the
scaled-answer multiple-choice formats; (ii) to coacpare completion times
required by hoth 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 jtem asbiquities, vocabulary
difficulties, and other problenms,

Sample and Procedure

Eighty-one students in grades six, sever, and eight participated in Pilgt
Two. Forty students wrote the short-answer version and the remainder wrote
the multiple-choice version, The same prgcedure described in previous pi1lots
was followed, with one exception. The students taking the multiple-choice
version were provided with answer choices., The students ywere cautioned to
consider all possible apswers before deciding the answer they thought was the
best one.

Results of Multiple-rhoice 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 pean of 17.5 itenms correct out of total possible 34 itens,
with a standard deviation of 4.73. The test means for grades six, saven, and
eight were 14.0, 17.1, ana 19.6 respectively, Item/test biserjal correlations
and item difficulty indexes were computed and are presented in Table 5-1,

It can be seen from Table S5-1 that three of the thirty-six questions had
negative biserial correlations (questions 18, 20, and 35). Examination of
these three itenms coupled with students’ short-answer responses revealed the
answer sets for questiaons 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 seeas 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 answWwering
item 8 which read “Other kinds of astronomical events.that people mistake tg
be UFOs are". It secems students did not understand "astronoamical events”, so
it was replaced with “heavenly bodies". Revisions were made to all aspects of
the test identified to be either definitely or potentially prablematic.

The itenm difficulty levels also pointed to prrobleams with questions 18 and
39 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 gquestion

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




Table 5-1

Pilot 2, Itesm Statistics

Item Item/Total Item Difficulty Item Item/Total Item Difficulty
Correlations Index Correlations Index
i »448 . 341 19 » 340 . 366
2 .328 610 20 -. 133 . 366
3 667 317 21 <433 . 488
4 .378 . 293 22 . 544 961
5 477 .912 23 441 .780
6 710 «912 24 +203 171
7 . 389 . 683 25 . 306 732
8 072 193 26 793 . 902
9 414 .488 27 412 912
10 327 <463 28 101 «937
11 732 . 829 29 221 . 488
12 844 .803 30 271 . 585
13 311 .098 31 . 608 . 488
14 217 .961 32 .301 463
15 0217 . 561 33 456 . 383
16 <206 <244 34 <360 463
17 «9573 293 33 -. 316 . 098

18 -.053 . 073 36 » 303 582
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the itea to get at the jdea of commonality of money. Clearly, the problenm
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 identitied {implausible response, non-inference response,
partially~correct inference, complete inference), Again, the opattern 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 foraat were Compered to the
multiple-:hoice key to assess the agreeaent between the nuamber of responses
fer item that received full credit. The results area presented in Table 5-2,
It should be pointed qut that for purposes of this analysis an jitem on the
short-answer format was not considered correct unless it expressed the same
meaning as the keyed answer on the multiple-choice format, Consequently the
percentages of agreement between the two are necessarily lowered. For
instance, consider jtem 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 hian about the mystery." So, wunless students responded on
the short-answer version with a compound answer, they were not scored #s
completely correct even though they may have peen 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




Table 5-2

Pilot 2, % Aqreement Between Full Credit Short-answer and Multiple-choice
Responses

Itenm A Item A
1 31 19 68
2 45 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 ]
11 47 29 42
12 79 30 0
13 18 31 53
14 18 32 49
15 a9 33 62
) 27 34 63
17 40 35 {1
18 43 36 45

b S
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to pull together more than one piece of information to formulate a complete

Fesponse, then they experienced difficulties or did not consider all

availabl

m

relevant information. GQuestjon 26, for instance, required the
synthesis of three pieces of information, however, the most cemmon response
written on the short-answer test and selected on the multiple-choice test was
a partially-correct one.

The mean on the 36 jten short-answer test ywas 12.97. A recogni:zed
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 tg expect that the level of overall performance may
have been reduced., The pean on the mulliple-choice test was £7.15, which
reflects a significantly higher level of performance. Another explanation for
ths lower performance an the short-answer could be rejlated to the fact that
students had to construct and write an answer, which would seem to be a mare
demanding task than selecting an answer gn the cultiple-choice test. Student
perfora@aance un the multiple~choice test may be a "better” indicatjon of their

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

2
&

with students’ ability to express their ldeas in writing. Also contributing

to lower scores was the fact <that students tended to . .¥2 more 1tenms
unanswered on the short-answer tes. than on the multiple-choice test.

Test Revisions

Passage, question, and answer modifiritions 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 complute 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

nced icifiug to study UFds”,

o Cai

cr

Some questions were replaced because they did not require students to make
inferences, and some answers to other questions were replaced because of
ambiguity. Other revisions includeg substitutions in word-choices and changes
in inforeation placement. Further revisions included aaking answer selections
more parallel with one another. For instance, "plastic cards® Wwas 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 coaplete inference had
been made when students selected the keyed answer to help ensure that
nulfiple-choice test questions were functioning effectively as inference
questions. In addition, such an approach is particularly wuseful in test
development for revealing potential iten ambiguities, vocabulary problems,
and hidden cues.

Care was taken to develop interview procedures which would not jeopardize
the quality of information tg %e collected and conclusions to be drawa. Two
trial verbal report sessions with six students each were held to ensure that
the two interviewers understood the derands and limits of the approach, as
well as to determine wh~ther :34e 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. 4 sample
item was worked through with them. Once the sanple 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 thea any problems, and about whether
there were other things that were unclear to theas. 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 systea w25 devised to allcw 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 thy *est of inference ability,

The following question (84) and its possible answers (A, B, €y, or D)

illustrates the scoring systeam,

o

¢,
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Q1 UFO0s are sometimes called other names because

(A)  people name thea according to their shape or probable origin,

This answer is a coaplete inference anc therefore, is given a score of
(3). The relevant taxtual information was contained in sentence three,
“People sometimes call UFQs 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 “"extraterrestrjal®
). 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 thes by shape, .

This answer is given a score of (2). It is a partially correct inference
for question ! 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 tfe
verbal reports, ‘

(C) people see an area with fany 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 les ¢ correct answer because it

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

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

unidentified flying objects, and this 15 not the reason given in the text
that synonyas 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 sats
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 nf their choice of
answer showed either that students made an inference but still selected a
less than best answer, or that they used irZdvertently placed cues in the
answer set to select the best answer. (he 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 1n the
verbal report data. Samples of vocabulary revisions include the following
substitutions, "scientific equipaent” for "technology* and “heavenly bodies"”
for "astronomical evevts®., 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 exaaple, in leoking
for a substitution for "astronomica’ sevepts® chi’4ren’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 an word knowledge.
For instance, one of the ,tenss 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 1tem 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 pe
cancelled, and therefore jess risky to lose than money,

The remaining siy questions were deleted for a variety of reasons.
Difficulty level indices fronm 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, jtea 13 says "Money is reused by", it seems students
interpreted "reused" tgo refer to the same money being used over and over or
saved by a single individual and not the sirculation of money,

Questions requiring students to make time frame shifts were identified to
be problematic as evidenced in their verba] reports and iten 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 therr
value as well as @oney today because" from a current events perspective., A
typical response was "they are not wanteg by everyone, whercas money might be
because if you traded with people from the city they might not peed cows,"
Item 20 had gone through three revisjons and yet students seemed to focus on

the current rather t{han the past, so the jten was deleted. The remaining two

wr
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questions did not function well as inference questions because they were
judged to be too text-dependent, 5o they were deleted.

Students’ verbal reports also pointed to jtem ambiguities (items 9, 18,
and 35). For example on itenm 9, students interpreted "find out" to mean
discover rew facts, when the intended meaning kas "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 descrihed 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 "Honey" story were deleted, the
first two story Paragraphs were also deleted. Two new paragraphs and five
new inference questio“: on the functions and characteristics uf money were
written for the "Money® story.

Minor changes were made to other paragraphs throuéh 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
UF0s" was added tg 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




49

students to answer the corresponding inference questions, Changes of

specific vocabulary in story Paragraphs were discussed under editing of test

vocabulary. Remaining changes were cecsmetic 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 confirnm 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 corments on any aspect of the

test where they felt revision might be necessary.,

It ic realized that so-called experts may be quite unreliable indges of

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

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

For example, the itenm “Money might be gore 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 studeats never did., The jten was

dropped hecause it did not peasure students’ inferenze ability,

For 85 percent of the iteas the experts rated the yourg readers’ responses

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

Percent were taken tg 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 23.93, out of 3% 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 Ehe experts would indicate the right inforaation needed for an
answer, but would not pull the information together to make a complete and
consistent inference. The remaining ~xperts seemed to haye 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 %% 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 gooed answers without thinking well and at 1less than good answers eyen
though they may have thought well. A second purpose was to find out whether
the verbal report process either 1aproved or worsepad 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 studentc understood each test
item and reasoned well when they picked the best ansWers; (ivi) to find out

whether students who chose an incorrect answer to an iteam did so because they

o
(’I
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did not reason well; and (iv) to find out whether there is a difference 1n
performance between the verbal report avd written cohorts,

The challenge was to design and develop a test go 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,
1988). 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 amight select the best answer
for a test item without fully wunderstanding 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 fronm
that intended by the authors, leading students to choose a less than complete
answer even though they reasoned well. Thus, i is impo-tant to have ctudents
explain their reasoning when they select their answer for each question.

Students’ thinking ability was examined by having thenm verbally report why
they had selected their answers, These verbal report protocols were used in
conjunction with the students’ answer cselections 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 performanca,

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




from intact classes and assigned randomly to either of two test conditions.
There were 95 students tested in the verbal report condition and 82 students
in the written test condition. Table 5-3 s a summary of the number of
student¢ 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 i1nterviews
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 S, Summary 2f the Number of Students by School and Grade Level in

Written and Verbal Report Cohorts

Grade & Grade 7 Grade 8

School Verbal Written Verbal Hritten Verbal HWritten

8 8 7 7
{5 15 17 13
7 7 6 6
30 30 30 28
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follows: 34 students completed the ‘UFQs* story, 32 students completed the
"‘Money ' story, and 29 students completed 'The Wrong Newspapers® story.

Coding

Three sets of data were collectead: reading scores from the written cohort;
and reading and thinking scores frop the verbal report cohort. Written cohort
Fesponses were scored according to criteria developed in Pilgt Study Three
(See Criteria for Brading TIA in Appendix B)., The reading score for an
answer ranged ‘rom 0 (implausitle) to 3 (complete). Students® total reading
scores were the sua of the values assigned to al} 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 sp2cific criteria (See Appendix C for a copy of
the Thinking Rating Scale). Thus, for each itea there wWas a reading score
for the answer selected and a corresponding thinking score for a student’s
explanation of why that answer was chosenp,

A trial sample of thinking protocols was selected at randoa 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 initjal 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 siaply repeated the answer

they had selected as their explanaticn. In the initial thinking rating scale
there was pg provision for such a response. Consequently, a change was

Neécessary and a thinking score of {0) Was assigned for such responses,

)
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Both total and individual i1tenm thinking scares assigned by the two raters
were compared. Inter-rater reliabilities on both comparisons resulted 1n
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 25Z7 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 cerrelated? That is, did students who reasoned well select the
best answer and did students who reasoned poorly select an incorrect ancwer?
(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? (S5) Did students’ reading scores vary by grade level? and (4)
Were there interviewer effects on test performance?

Results and Discussion

Reading and Thinking Relationships for Iteams. Table 5-4 oreseants

Pearson’s correlation coefficients between studcits’ reading and thinking




table 5-4

Pilot 5, Pearson Correlation Cceffic
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ients Between Reading and Thinking Scores

by [tem.

Pearson's r

Item Pearson’s r Item
{ «B2%# 19
2 2% 20
3 O9Ex 21
4 LTTRE 22
5 O2%% 23
6 .80%% 24
7 T2%% 25
8 cS4xx 26
9 T4 27
10 .09 28
11 b8 29
12 «30%% 30
13 CJb%x 31
14 6283 32
15 «30% 33
14 G525 34
17 .12 35
8 T7%% 36
¥p < .05 ##P ¢ ,001

O4xx
<454
SRR S
39
.45
«48%
N.TEE
«45%
424
<334
«T2%%
«37%
N-REL
<42+
. 38%
«B3%x
«S4xx

b1

™
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scores by test item. A positive correlation significant at less than the .05
level petween reading and thinking scores was found for 34 of the 34 items
Wwith an average correlation of .55, Reading and thinking scores for ttem 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 1ndications 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 jtenms 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. Tueive items accompany each story, therefore items 1-12 accompany
story 1 CUFOs’, items 13-24 accompany story 2 ‘Money’, and 1tems 25-3o
accompany story 3 ‘The Wrong Newspapers’. Table 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 ,00! level for the three stories,

It is reasonable to conclude that students understood the i1tems and that
students who selected the best answers thought we'l, Thus, the significant

reading and thinking relationships for stories is taken to be another piece
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Table 5-§5

Pilot 5, Pearson Correlation Coefficients between Readinag Scores and

Thinking Scores by Story

Story Pearson’'s r
"UF0s’ Story 1 TTx
"Money’ Story 2 «75%

‘The Wrong Newspapers’ Story 3 7
* p(.001

of evidence that TIA is a valid test of inference ability,

Reading Performance Reiationships Between Verbal Report and Written

Cohorts., Table 5-5 aresents story reading score geans by cohort. The maximunm
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 av 2.8 in favour of the verbal raport 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 § iten. 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 5-4

Pilot 5, Story Reading Score Means by Cohort

Story
Cohort 1 2 3
Verbal Report 22.3 24,8 27.0
Written 22.2 23.6 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 3-7, 53-8, and 5-9 present
the ANOVA results for UFOs, Money, and The Wrcng Newspapers, respectively.
There were no significant effects far cohort for either the UFQs 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 an students’ reading scores for story 1
(UF0s) but was not significant for storieg 2 0. 3. The discourse type may
account for the grade effect found for story 1. Students in grades six,
seven, and eight may all be familijar with the descriptive and narrative
discourse foras of storjes 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

o
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Table §5-7

Pilot 5, ANOVA Reading Score Result

s for Story |

(UF0s) by Cohort and Grade

Source of S8 DF HS F Significance
Variation of F
Cohort .72 1 .72 .03 . 869
Grade 402,97 2 201,48 7.58 .00
Cohort x Grade .91 2 46 .02 .983
Within 3082.17 116 26.57

Table S5-8

Pilot S, ANOVA Readij

A9_Score Results for Story 2 (Money) by Cohort and Grade

Source of SS DF ns F Significance
Variation of F
Cohort 35.49 1 35.49 1.78 . 185
Grade 21,46 2 10.73 .54 . 586
Cohaort x Grade 14,47 2 7.24 <36 697
Within 2277.44 114 19,98




Tabte 5-9

Pilut 5, ANOVA Reading Score Results for Story 3 (The Hrong Newspapers) by

Cohort and Grade

Source of 8§ DF NS F Significance

Variation of F
Cohort 168.94 1 168.94 5.06 .015
Grade 8.29 2 4.14 .19 .B862
Cohort x Grade 76.93 2 38.47 1.38 . 256
Within 3093.75 11 27.87

was taken to be highly similar. Assuming that verbal reports are an acc'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 wunderstood the task and reasoned well when they picked the best
answer. In addition, the usefulness of -sal reports to understanding

students’ reasoning and to validating tests is strongly supported.

The Relationship of Item Performance to Story Performance. Studests in the

verbal report cohort coapleted only one story, so itea analysis results are
presented by story for both the verbal report and written cohorts. Tables §-
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 1tem/test biserial correlation coefficients were positive for all test

items and ranged from a low of .163 (iten 17) to a high of .493 (1tem 3).




b1

The correlation coefficiente 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 {s and 2g.
In Chapter Six an indey computed as average score on an item is used, but the
rough index bhased 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 3-10, 3-11, 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 (iten 12). The range in the difficulty level of jtenas 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 coambined verhal report and written test
cohorts were 0.37, 0.23, and 0.50 for stories {, 2, and 3. The written test
cohort completed all 346 test items with 2 KR-20 reliability of 0,49,

In sum, the results of the relationship of jtenm 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 TIA 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 pirlot ctudy
completed ail 34 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 34 items was 108, Reading score means and




Table 5-10

Pilot S, Item Analysis, Story | (UF0s) Verbal Report and Written Test Cohorts

Itenm Biserial Difficulty
Correlation Index
1 . 599 197
2 . 528 . 648
3 . 693 «385
4 .454 . 254
5 . 492 «385
6 . 659 <369
7 601 .418
8 653 . 418
9 .608 <336
10 441 . 246
11 <541 615
12 . 454 746

KR-20 Reliability = 0.57




Table §5-1t

Pilot 5, Iten Analysis, Story 2 (Money) Varbail Report and Written Test

Cohorts

Itea Biserial Difficulty

Correlation Index
13 .359 «542
14 . 246 «250
15 <420 . 600
14 .359 . 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 Reliapnility = 0,23




Table 5-12

Pilot 5, Item An:lysis,

Story 3 (The Wrong Newspapers) Varbal Report and

Hritten Test Cohorts

Item

Biserial

Correlation

Difficulty

Index

32

33

34

335

36

. 460
. 455
.378
.590
. 436
617
426
. 650
.494

631

.658
244
.504
<410
.350
.453
<419
.92}
.63?
A2
« 325

.998

KR-20 Reliability = 0.50
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standard deviations are presented in Table §-13 for grades six, seven, and
eight students,

A one-way ANGVA 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 S5-14), The overall trend in mean
performance from grades 4 to 8 was a desirable result., It s assumed that
students wculd 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 g sufficiently
discriminating to detect differences in performance, should they exist, at
each grade level.

Table 5-13

Pilot S, Reading Score Means and Standard Deviations by Grade

Grade M. S.D.

b b5.1 1¢.8

7 70.3 12.5

8 74.6 11.5

All grades 9.9 12.1

Interviewer Effect on Test Performanc2. Verbal report students’ reading
and thinking scores were analyzed by story ;ith interviewer as the
independent variable. Two separate one-way ANOVAS were oerformed for each of
the three stories. Therefore, for each story there was gne analysis with

reading score as the dependent variable and a second analysis with thinking

o,
[ 2R W]
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Table 5-14

Pilot 5, ANOVA Results of Reading Scores by Grade

Source of SS DF MS F Significance
Variation of F
Grade 1338.44 2 669,22 4,98 0,009%
Residual 11424,55 85 134,41

Tontal 12762.99 87

score as the dependent variable. No significant effect for interviewer was
found a* the .05 level for any of the six ANOVAS calculated. Interviewer,
therefore, di1d 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 collectian.
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
wWas 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 reperts 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 ia Reading
Comprehension.

Samples and Data Collecticn

Nine hundred and ninety-nine students in grades &, 7, and 8 froa schools
in Aiberta, Newfoundland and Labrador, Nova Scotia, and Ontario comprised the
samples for the final data collzction (Data from New Brunswick arrived too
late to be included in this report). Contact was pmade with educators at
schools and school board offices and their cooperation was sought for the
adeinistration of the TIA test.

When approval was granted to proceed with the project, the contact persons
were forwarded the hecessary materials, They eitHer arranged to give the
tests themselves or for classrooa teachers to administer thea during
scheduled language arts classes. Each Participating teacher wuas given a copy
of the directions sheet in Appendix D. The original contact person was the
facilitate 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 Reserarch
and Development at Memorijal University of Newfoun.(and. The final data

-allection tock place during the winter and spring of i987.

Saaple 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

N
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economy. The students were described by their teachers as mostly middle
class. The schools range in population from 150-450. Less than 4 percent of
the school pogulation js 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 sope students requiring additicnal
assistance with instruction through  remediation clisses or learning
assistance programs.

The Newfoundland and Labrador sample of students were fron two large rural
centres. In one centre the population, including surrounding villages, 15
approximateiy 10,000. The area may be described as economically degressed
with the majority of families described as lou to middle class. The students
were from a school with a total population of 430 studen*s. None of the
students are ESL students, however, some have peen and are involved in French
immersion prograns. Classes were described as heterogeneous. Th: other rural
centre has a combined population of approximately 14,000 people 1n twe
adjacent towns. It js a mining centre with a high eaployment rate and, for
the most part, middle class families. The students are fronm schools ranging
in size from 350-400 students. There are no ESL students, but French
immersio 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 Scotia sample were from two rural areas ranging in
population from 2000-5000 people. The econofty is farm-based, with the
communities comprising a aixture of Jlower and middle class familiss. 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

rn
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sports activities and schogl] clubs. Students were generally described as
enthusiastic and willing to learn,

Studencs 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 weure from a gi1de range
of econonic levels, anu many from single parent homes, Classes were described
as heterogeneous with about 20 percent of the students requiring remedial
instruction., Less than 3 cercent 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 bujlt on service and government
institutions,

Analysis and Results

Students recorded thejr ansiers to the TIA questions on a standardized
answer sheet, Each questio; has four possible answers (Ry By, C, or D). Each
ansWer is worth a value of either ao, 1, 2 o3 dependent wupon 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 claine about the representativeness of these peans
for each province are made. They are probably more a reflection of local
rather than praovincial factors.

Table 6-1 also Presents mean performance 5cores for the entire sample by
Sex, grade, and age. The pean for the entire sample of students for whom data

was coaspletn (N = 974) j5 73.57 with a standard deviation of 13.63., Table §-2

Poan
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Table 6-1

Mean Scores for Province, Sex, Grade, and fige

Variable Mean N
Province
Alberta 77.74 389
Newfoundland & Labrador 70.51 458
Nova Scotia 72.92 90
Ontario 69.94 66 g
Sex
Male 72.57 318
Female 74.46 481
Grade
Grade &6 70.77 324
Grade 7 72.99 330
Grade 8 76.47 344
Age
11 Years 71.99 218
1. Years 73.29 299
13 Years 75.14 332
14 Years 72.85 126
shows the ANOVA npain effects on these same variables. 0f particular

relevance in

score,

this report are the main effects of sex, gradn

y and age on test

7¢)
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ase of significant gey ditferences, the females’ mean performance

is higher than the males’. A Ccomparison of the means Presented in Table 4-1

tndicates a

difference of about two points. Based on the perplexing welter of

research findings on differences between males and females, it seens many

questions re
such matters

factors, and

main unanswered (Downing, May, & 0llila, 1982). Questions about
as the effects of different cultural expectations, genetic

teacher-model differences all seea *to point to the necessity of

further research prior to the drawing of any conclusions. Differences in this

Table &-2

ANOVA Results on Final Data: Test Score by Province, Sex, Grade, and Aqe

Source of Sua of Mean Significance
Variation Squares DF Square F of F
Province 7940.10 3 2646.70 17.12 . 000
Sex 576.38 { 576,38 3.73 . 054
Grade 2498.39 2 1249.20 8.08 <000
Age 2428, 09 3 808.36 5.23 . 001
Prov X § 812,07 3 270.69 1.75 . 185
Prov X 6 2223.86 b 379.64 2.40 <024
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  2595.2% 4 648,81 4.20 .002
Within 141319.11 914 154.62
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data on the basis of sex arc minimal. Furtheraore, diffarences in performance
between the sexes are small i compaiison to the range of differences 1n
pei-formance within a sex. For these reasons it is not believed that the TIA
test is biased in favour of any sex, nor that the daca is untrustworthy for
generalization purposes regardless of sex.

Table 6-2 shows grade and age significant at p <.03 level. In the case of
significant differences by grade it s important to know whether the
differences are between grades & and 7, grades 7 and 8, and grades & and 8.
Sheffés a pcsteriori ccmparison of means test was done (Kirk, 1968). While
Sheffés 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 ail the multiple comparison tests., The only critical difference in means
on the TIA test was between grades & 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 yrades & and
7 and between 7 and 8 would have been found. Kevertheless, the significant
differences between grade 6 and grade 8 indicate a general tendency ‘or
performance to improve with grade leval,

Age differences are not easy to separate froa 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 {{4 more
than the number of students in grade eight. It seems that soae «f the
thirteen and fourteen year olds are outliers and repeaters. Those students
who are age and grade appropriate generally perform bettnr. Therefore, the
mean of the grade eight students js higher than the means of the thirteen and

fourteen year olds, So, age and grade may not represent the same differences
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in performance.
[tem Statistics

Item Difficulty

Typically, difficulty level indices reported on a multiple-choice test are
given as the proportion of students getting an itenm right, but on a standard
multiple-choice test the only scores are 1 and 0, where 1 is for the correct
choice and 9 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 diffizulty level index for the TIA test in
which possible scores are 0, i, 2, or 3 is again the averaga performance on
the item. See Table 4-T for the percentage breakdown of students who chose an
answer worth 0, 1, 2, or 3 for each test item (total of 34 items). The
percentage of students who chose answers other than the best (the most
consistent and complete) for each item reflects the variability 1n
performance. Itea difficulties are given in Table 4-4, When reading this
table, note that the higher the difficulty level index the easier the iten,
As can be seen from Table 4-4, there is a range of difficulty levels across
the test. For instance, many students found item {2 fairly easy whereas 1ten
4 appears to have been more difficult for them. These indices . epresent a
range or challenge for students.

The Relationship of iten Performance to Overall Performance

Typically, the itea/test correlation is computed using a biserial
correlation coefficient, This is a correlation betweaen dichotomous (0,1) and
continuous Luriables (0-.34 range of items). However, on the TIA test 1tem
scores are not merely dichotomous variables, but rather interval variables

(0, 1, 2, and 3), so the appropriate statistic is the Pearson‘s r., Tab.e §-4

é‘\
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Table 6-3

Fercentage of Students Obtaining each_Possible Score per Item

Item Grade Scores Item Grade Scores Item Grade Scores
01 2 3 01 2 3 0 1 2 3
{ 6% 37 17 27 19 13 6 12 16 13 59 29 6 9 7 9 75
7¥¥ 40 11 24 25 7 13 14 9 54 7 108 11 71
Brx% I8 10 27 25 8 8 13 10 49 8 6 &6 12 76
2 6 6 10 17 &7 14 6 3 59 11 25 26 6 23 4 14 59
7 5 1112 72 7 3 698 18 7 223 155§
8 S 7 9 79 8 4 685 23 8 265 11 58
3 6 12 28 10 50 13 6 47 2 5 4% 27 6 26 11 20 43
7 13 28 7 52 7 346 B8 52 7 27 11 {7 45
8 17 23 7 53 8 29 3 5 63 8 25 8 21 46
4 6 29 34 16 21 16 6 10 14 13 63 28 6 149 30 45
7 26 29 17 28 7 6 10 17 47 » 7 17 9 28 44
8 23 31 22 22 8 7 5 18 70 8 139 36 42
5 6 4 18 43 35 17 6 12 z4 38 26 29 6 11 11 435 33
7 3 17 33 47 7 9 30 37 23 7 11 8 40 41
8 2 20 30 48 8 10 22 44 24 8 11 11 33 45
6 6 19 19 {1 51 18 6 “3 12 11 54 30 6 27 14 10 49
7 13 18 7 62 7 22 10 9 59 7 24 15 10 51
8 8 205 47 8 1B 10 9 43 8 20 11 11 58
7 6 23 19 9 49 19 b 16 14 27 43 31 6 21 4 31 44
7 15 17 8 40 7 18 14 25 43 7 18 3 31 4¢
8 15 17 9 58 8 17 13 27 43 8 10 4 25 51
8 6 15 16 16 53 20 ) 15 16 23 46 32 6 35 5 13 47
7 18 14 16 52 7 11 20 20 49 7 34 5 13 48
8 17 11 16 56 8 8 19 17 56 8 28 2 14 56
g b 4 516 39 21 ) 15 16 15 54 33 b 158 20 58
7 I 43 5 51 7 13 12 11 64 7 208 21 5%
8 2 394 55 8 7 13 17 63 8 12 12 18 5
10 6 6 29 34 31 22 6 4 17 26 53 34 6 348 21 37
7 6 28 35 31 7 3 17 27 53 7 27 8 22 43
8 4 22 35 39 8 3 18 22 57 8 19 10 22 49
i1 6 3 19 2¢ 57 23 6 25 9 6 60 33 & 21 11 45 23
7 3 16 19 42 7 22 8 4 44 7 23 12 40 25
8 3 15 16 66 8 21 10 6 43 8 8 13 12 47
12 6 5 8 8 79 24 6 7 7 48 37 36 6 14 16 11 59
7 3 9 & 82 7 S 1 47 37 7 19 1t t1 59
8 6 6 7 8t 8 3 11 43 4 8 8 13 12 &7

* 324 students
¥+ 330 students
¥%x# 334 students




Table 6-4

Item Statistics

Item Itea/Test Item Difficulty [tem Item/Test Item Difficulty

Correlations Index

Correlationsg Index
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rresents the itea/test correlations. Performance on individual items ;s
typically :ssumed to be positively related to performance aon the test as a
whale. Since TIA is 2 test of inference ability in reading coamprehension,
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
complex. Some inference questions may be logical, informational, or
evaluative in nature ang yet be brcadly 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 wunrelated on other
dimensions, One such dimension is context. Context affects reasoning (3loome
% Greene, 1984; Spiro & Myers, 1984; Stanovich, 1980), Each questien 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 jtenms.

Guided by this presumption, any items with essentially zerg 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 Aas
essentially zero (ites 17). Item 14, as can be seen from Table &4-%, 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 nwith either the
wording of the question or a perceived high similarity among answer choices
on the piart of the students, A reexamination of students’ verbal reports
from the last pilot study indicated a pgroblem with word-choice with jtem t4.

A revision has been made for future uses of TIA. Item 17, also on the Money

story, demanded a high J2vel of understanding of the features of money which
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may have been unfair to the students. A reexamination of students’ verbal
reports corrovorated 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 {7.

The Relationship of Story Performance to Overall Performance

The Phillips-Patterson Test of Inference Ability in Reading Comprehension
is made up of three of the most common discourse forms found in the middle
grades. Research indicates that narrative, descriptive, and expasitory texts
make distinct gemands upon readers, thus it seenps 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 sgory. Seventy-two
percent of all resprases on The Wrong Newspzoers are quality responses
(scores af 2 and 3) compared to sixty-siy percent on the UFOs story and
sixty-eight percent on the Money story. The Wrong Mewspapers story is a
narrative, the discourse form taken to be the easier of the three, vyet the
differences in performance are not as dramatic as expected. This result
raises an interesting question.

A question which remains to be studied ig whether particular types of
inference quest ‘ns, regardless of discourse form, prcsent more of a
challenge to students than other-. There s ci-cumstantial ¢.idence from the
pilot studies and froa questions rated as difficult on the final study to
support such a suspicion. Logical inference questions on TIA that required
the synthesis of several pieges of infornation were pore likely to be
answered in an incomplete manner than informational inference questions sych

as elaboraiion or setting the context, regqardless of the diszourse form, A

10p]
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plausible explanation for the ainimal Performance differences ag displayed in

Table 4-5 1is that inference questions requiring the synthesic of several

pieces of inforaation were asked on all three discoursz forms., If students

experience difficulty with logical inference questions as suggested, then

perheps the type of question asked is an important variable in additisa to

the discourse fore beirg studied.

Table 6-5

Percentuge of Al] Responses Receiving Scores of 0, 1, 2, and 3 by Grade Level

aad Story
orade UFQs Money Newspapers

0 1 2 3 0 1 2 3 0 1 2 3
6 14 22 18 44 146 17 19 48 2t 9 22 48
7 1220 14 52 13 18 19 50 2! 8 21 50
8 13 20 14 53 12 17 19 52 16 8 23 53

Potential Extraneous Influences
Potential extraneous infiuences on perfari..nce on the TIA test include
such factors as test-taking strategies, test wiseness, and guessing. While

these are autually exclusive, I will deal with each separately.

Test-taking Strateqgies

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 thought was the

-
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best one. A saaple 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 systenm,

TIA is5 a nower test, so no strict tipe limits were set. Students were topid
that it takes about a class periou or so to do the test. Teacher reports of
the final data collection indicated that most students were finished the test
in about 30-35 ainutes, excluding time for directions (total tinme
approximately 40-45 ninutes). The intent was to allo students time to think
and to carefully consider their answer chaices without the pressure of a
speed component, Test users may use the average completion time of 30 minutes
as an indication of how thejr classes compare with others in time taken to do
the test.

During the development of TI1A, attention was paid to a host of simple but
iryortant rules for test construction which are in harsony with sound
established measurement principles (Standards for  Educational and
Psychelogical Testing, 1985). Rules such as avoiding items with negative
questions, using cautiously qualifiers sych as "always" and "usually", and
avoiding item stems similar to text information. Qther factors which may have
contributed to test-taking strategies wer. considered in the te.t refinement
process and have peen 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 jp improved performance on a test for reasons other than use of

the ability being tested. Students’ verbal report protocols were studied in

o
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each of the pilot studies for evidence of wuse of such cues. Test revisionsg
were made if cues were suspected. Test revisiong were discussed 1n Chapter
Five.

Buessing

In the case of a short-answer test students guess only if they construct a
response, which reduces the risl: of atvaining a higher score due to guessing.
On the other hand, in the case of a multipie-choice test the probability of
attaining a higher score due ta guessing is greater (Slakter, 19&7).

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.aer here the probability of getting a positive score is only .25 on each
item. Given the unusual scoring system used on TIA, it wou'd be instructive
to examine the distribution of scores which could be obtained through
guessing (Johnson & Kot-, 1977; Larsen, 1969).

Table 6-6 presents the distribution of total possible test scores (0-108}
and their corresponding cumulative probability under the assuaption of random
guessing on each item. Note that since there is a considerable charce of
scoring points through guessing it is virtually impossible to guess and
receive less than about 40. Even {or a total score of 5S¢ which would be 50
percent, there is a 47 percent chance of attaining at least this high by
guessiilg. However, if you look at a total score af 58, only 4 points higher,
the chances of attaining a score cf 58 or higher are dramatically reduced to
25 percent.

The overall mean score on TIA is 73.48 and as can be seen from Table 4-4

&G




Table ~-6

Distribution of Total Test Score Under 4

ssumption of Random Response

ot

Total Cus Total
Score % Score
1 2.12E-20 37
2 1.49g~-17 38
3 1.94E~-14 39
4 1.93E~-15 40
5 1.58E-14 41
b 1.11E-13 42
7 6.79E-13 43
Y 3.48E-12 44
9 1.82E-11 43
19 8.23E-11 46
11 3.44E~-10 47
i2 1.34€E-9 48
13 4,90E-9 49
14 1.68E-8 50
15 S.47E-8 51
16 1.69€~7 52
17 4,94E-7 33
18 1,39€-4 34
19 3.74E-4 55
20 2.64E-4 56
21 2,39E-5 57
22 5.71E-5 58
23 1.31E-4 59
24 2.92€-4 60
25 6.30E-4 bt
26 1.31E-3 62
27 2,b5E-3 63
28 5.21E-3 64
29 2.92E-3 65
30 .018 bb
31 033 b7
32 .058 68
33 .100 69
J4 . 1664 70
33 . 271 71
34 430 72

Cun Total Cum

A Score 4

. 647 73 99.8
1.01 74 99.9
1.50 75 99.9
2.18 76 100
3.10 77 100
4,31 78 100
5.88 79 100
7.85 80 100
10,2 g1 100
13.2 82 100
16,7 83 100
20,7 84 119
25.2 85 100
30,2 84 100
35.5 87 100
41,2 88 100
47,0 89 100
53.0 90 100
55.8 91 100
64,5 g2 100
69.8 93 100
74.8 94 100
79.3 95 100
83.3 94 100
87.0 97 109
90.0 28 100
92.0 99 100
94.0 100 100
95.7 10§ 100
96.Yy 102 100
97.8 103 100
98.4 104 100
98.9 105 100
99.3 106 100
99.6 107 100
99.7 108 100
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there is virtually no chance of a student getting this score cr higher from

guessing. lndeed the chances of getting any score of 40 or higher through

guessing are quite low. The pattern of probability distributions displayed in

Table 6-4 indicates that while scores up to about 40 can be expected to

reveal very little about inference ability because gf 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 gere no significant

dif ‘cences in performance (see Tables §-6, 5-7, 5-8, 5-9) between the verbal
repaort and the wuwritten response coharts, 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 verbzl report protocrls showed that

despite the opportunity of having a best-answer option, students generally

chose the answer that made nmost sense to them, the ane that they could

justify. It would seen then, that there was much more going on than guessing.

The second point that there werea no significant differences in performanca

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
vifferences 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 teyxtual information and background knowledge and requires

re=soning regardless of response format., In other words, deteraining the best

%
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answer on TIA requires making an inference regardless of the ‘ornpat of the
test. This argquaent is very similar to one found in the area of mathematics
where it has been argued that format dozs 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 fatal test. The Kuder-Richardson 20 reliability estimates are
conservative, they give a Jower bound estimate u¢ reliability on a tect,
Nevertheless, it would be fair to say that TIA's reliability of .79 is highly
satisfactory given the number of test itgms (34) and the reported
reliabilities of similar tests requiring students to reason well such as the
following: Test on Appraising Observations (50 items) ,69; Cornell Critical
Thinking Test, Level X (71 items) ,85; anrd the Watson-Glaser Critical

Thinking Appraisal, Form A (30 jtens) .80.

Table 6-7

Heans, Variances, and KR-20 Reliabilities for Story and Jotal Test

Aspect Mean Variance KR-20

UF0s (items 1-12)
Money (items 13-24)
Newspapers(items 25-34)

Total Test(items {-34)




CHAPTER SEVEN
SUNMMARY OF PRESENT EFFORTS AND FUTURE FROSPECTS

This report has gescribed 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 herz are not meant
“n any sense to be definitive, but rather are meant tg bw a chart in what is
an uncharted testing area, It is .o be seen as an important starting point
cpen 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 comprehensiaon,

In order to have construct validity in tests of reading r.:ap, _h2nsion 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 §ufficient evidence of
comprehension hecause sametimes they are the result of minimal reasoning,
Conversely, incorrect Fesponses 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 s represents
a reform over conventional tests of reading comprehension in at least thrae
ways. First, TIA is an aspect-specific test aimed at providing deta:iled

B
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information on voung readers’ inference ability ip reading comprehension
rather than being a general test of reading comprehension. Un?ortunately,
most tests of reading comprehansion yield at best superficizl and
nondescriptive information about reading ability. Part of the problem may be
attributed to the complexily of the reading comprehensian process, While a
thorough definition of reading comprehension remains elusive, it seems that a
wor'awhile approach is to study aspects of the reading process. The TIA test
is the first test known to e wlhich focuseg specifically on inference in
reading comprehension. Th.s 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 tha TIA test is its balanced concentration
on the appraisal of inference ability across the three most repr:sentative
discourse forme found in the middie grades: narration, exposition, and
description, This gives TIA a higher degree of content validity than most
general tests of reading comprehension that do not ‘take the three discourse
forms into account.

The final feature and perhaps the most important for instructional
purposes is that TIA allows for ranges of sophistication in inference
ability, Inference-maxing is often a less than complete process, so a
scaled-answer scoring system was developed to offer credit for partially
currect responses rather than a conventional model where credit ijs given only
for the correct answer,

Central to this work are future prospects. The completion of a manual

which will allow for diagnostic informavion for instructional decision-maxing
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purposes is the next immediate “project. Diagnostic information w1ll be

reported in a manner that describes students’ performance in terms of the
quality of the inferences they have made, and the varietions in .ference
ability across question types and across discourse forms. Such . cess-
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 gore 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
studeitts’ use in atteapting to understand the various discourse foras, to
measure t'a effectiveness of thise strategies, and to explore the claim that
reading well 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 fature prospect of a more collaborative nature is to study the seemingly
multiple perspectives on tha 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

(Velencia & Pearson, 1987; Wixson & Peters, 1987;.

iz
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DIRECTIONS

Do Not Mark On This Booklet

You wili 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 goed, 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 tae world believe that they have seen unidentified flying objects. Anything
in the sky that people do not understand may be called a UFO. Pecople sometimes call UFOs **flying saucers,""
“‘spaceships from other planets,”* and *‘extrateriestrial spacecraft.’’ Sometimes weather satellites, clouds, and
bright stars are thought to be UFOs. Sturies have been told that UFOs light up an area with many coloured
lights and that creaturcs 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) peopie 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 stoty said they come from other planets.

4. UFO stories may be very different from each other because

(A) pecple tend to exaggerate what they see and think of different names for UFQs.

(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.

Go on (o next page --
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UFOs

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 secing 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 ire checked when scientists study available information about UFOs. Many
of the older reports are incomplete so we need to continue to study UFQs.

5. Weather conditions affect UFO sightings in the sky because

(A) it may be stormy so people may be uusure of what they see.

(B) the story says conditions are checked Ly 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.

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.

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 informa.ion contained in all reports.

Go on to next page --




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 evideuce to prove that UFOs are real and
that UFOs were not worth further study. It seems that many people mistahe 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 differert in the sky.
(D) scientists have studied UFOs for years.

9. The percentage of UFO sightings that are expiained 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 UFOQOs is not complete.
(C) not all sightings of UFQOs are understood.
(D) some scientists think UFOs are not real.

Go on 1o next page --




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.

1. More cvidence 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 orvits.
(B) identified flying objects.
(C) imaginable flying objects.
(D) wunidentified flying objects.

This is the end of the UFOs story. The next story you will read is called ‘“Money’’.

Go on to next page --




Money

Most people in our country use¢ money almost everyday. You may know that money is used for buying and
selling without reahizing 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.

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 equai in value, then they would be an even

(A) amount.
(B) exchange.
(C) buy.

13. Centimeters are used as a measu-¢ of hei.at, degrees are used as a measure of temperature, and
l
|
(D) unit.

Go on to next page --

ERIC

Aruitoxt provided by Eic:




Money

The topic of money has fascinated people for centuries. ‘““Why don’t they make enough money for everyone
to have alot?” 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.

Go on to next page --
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Money

Thousands of years ago, people made trades among themselves to get whatever they needed. For example,
if you kept cows but needed more land, you would have 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 a» 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 krow what change was.
(C) a cow was not very easily divided.

(D) they were usually exchanged whole.

20. It became necessary to use pajper money when countries started trading farther from home
because

(A) people couid 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 --




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 te 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 nzed to buy and sell things necessary for living.
(B) no one knows what people will use in the future.

(O) 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”’.

Go on to next page --
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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.
(©) 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 wel.

Go 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 --




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.

20.

30.

What was the first day Ann noticed the newspaper lying in the driveway?

(A) Sunday

(B) Monday
(C) Tuesday
(D) Wednesday

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.

Tiu
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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

32,

33.

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.

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.

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 1 borrow one of your cookies, Mr. Jones?’* Ann asked. Ann showed Skippy the cookie. ““Get the
paper, Skippy!"* Skippy jumped through a Lole in the fence and ran to his owners® house just next door. They
watched Skippy take a rolled-up paper from a stach of old papcrs on the White's porch and run back to the
Jones’s house. The right newspapers weie 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 by
students.

TIA contains 36 1tems. For each item a student is assigned a score of 0,
1y 2, or 3 for a possible total of 108 points if a student gade complete
1nferences on all items. For each item, reading will be rated according to
the following scale.

Rating TIA Reading Evaluation

3 The student integrates relevant text information and
background knowledge to construct complete interpretations
that are consistent with both the text information and
background knowledge, Thus, the student Hhas given a
complete inference answer.

2 The student integrates sgme text information and background
knowledge but fails to take into account the available
relevant information. The student’s dnswer is consistent
with some relevant text information and background
knowledge but is incomplete. Thus, the student has given a
partially-correct inference answer.

1 The student locates relevant text informatiun but fails to
integrate it with relevant background knowledge. Thus, the
student has given a non-inference answer.

0 The student makes ap inconsistent use of the text
information and background knowledge. Thus, the student has
given an implausibla answer.

Each of the scale graduations are exemplified in the subsequent section.
Examples are taken from selected items on TIA. Test item steas are provided
with student answers in bold. Evaluator‘s comments are also provided.

3 points (complete inference)

The student integrates relevant text information and background knowl edge
to construct complete interpretations that are are consistent with the text
information and background knowledge. Students substantiate their answers
With relevant evidence from both text information and background knowledge 1in
2 logical and coherent manner. Examples include the following:

(1) "Using available information people learn the most about UFOs by
Combining the information in all the regorts.* In this example, the student

J\‘,
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recognizes the story says that scientists use three kinds of reports to study
UFOs. The most information about UFGs would be attained by r -ling all three,
thus the preceding answer 1is consistent and complete with both text
information and background knowledge.

(2) "Increased evidence is available today about UFOs than Years ago
hecause we have more scientific equipment to study UFOs.* In this example,
the student uses the text information about potential use af weather cameras
in satellites and increased knowledge of the universe to compare tie preseat
to the past. This inforeation is then used to further reason that scientific
equipeent is an important factor in learning more about YFOs, thus the
preceding answer is consistent and complete with both text :nformation and
background knowledge.

2 points (partially-correact inference)

The studenrt gives an answer that indicates an integration of scae text
information and background knowledge but fails to take into account
availatle, relevant information. The answer is consistent with some text
information and relevant background knowledge, but is inconplete. Examples
of partially-comsplete inference answers follow:

(1)  “UFOs are soaetimes called other names because people don‘t know what
to call them so nage thea by shape.” In this example, the student reasoned
from some relevant text information but did not provide slternate
interpretations. The student did not appear to aonitor for consistency and
completeness with available text evidence, that is, UFOs are called other
names because of their probable srigin, thus the preceding answer 1s only
nartially~-correct.

(2) "Sonething unidentified in the sky may be called a UFO because that
is what people call it when they jump to conclusions.” In this exaaple, the
student reasoned from some relevant text information but did not remain
tentative. The preceding answer is a case where such a stateaent may be true,
but it does not represent a complete interpretation of available, relevant
text inforeation pertaining to the question posed.

(3) "It is not known where UFOs come from, it spgeas they could be froa
Earth because we have the materials and people to build such craft.” In this
example, the student reasoned from an unwarranted assusption tc 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 we
construct them? On the other hand, the student may be thinking that sone UFOs
are misnamed spacecraft from Earth which makes the answer partially-correct.




! point (non-inference)

It may be that the student did not understand the task, or tha* the
stdent is more accustomed to non-inferential questions which often raquire
the mere location of information than to inference questions which require
the integration of relevant text information and background knowledge. In the
latter case, students give an answer directly related to the text, or an
answer which reflects minimal substantiation with the text evidence.
Examples of non-inference answers follow:

(1) "UFO stories are very different from eacr other because people
sometiaes think things like weather satellites, clouds, and bright stars are
UFOs." In this example, the answer given by the student is directly from the
UFOs story.

(2) "It is not known where UFOs come from, it seeas they couldn‘t be irca
almost anywhere because the story said they came from other planets." In this
example, the student seemed to forego other possible answers for the sake of
specific text information.

0 point (isplausible answer)

It may be that the student did not understand the task, or that the
student’'s answer is unsubstantiated. Examples of implausible answers follow:

(1) "UF0s are called other names because people know they are
unidentified flying objects in the sky." In this example, the student’s
answer is circular, it does not answer the itea.

(2)  "Some people think the study of UFOs should be continued because some
scientists think UFOs are not real.® In this example, the student makes
inappropriate use of text information. The text says, "In 1969 cne group of
scientists concluded that there was not enough evidence to prove that UFQs
are real and that UFO0s are not worth further study.* The answer given is
implausible,

{3) “Something unidentified in the sky may be called a UFD because that
is the shape of whatever it is in the sky." In this example, the student was
vague. The answer is unclear because it does not say what the shape is, nor
specify what it in the csky is,

(4) "UF0 stories are very different from each other because people tend
to exaggerate what they see and think of different names for UF0s." The
student did not take into account available text information which says, "The
weather, the tine of day, and the number of people watching UFOs may make the
stories different" in formulatinoe 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 thinking
score. The score is based upon an analysis of verbal report interviews as
students cited why they chose a particular answer as the best answer on the
test.

|
\
|
TIA contains 3 stories each with 12 items, students were asked to think- l
aloud on one of the three stories. For each iteam a student's thinking will

be rated between 0 and 3 for a total of 34 points if a student thought well

on all twelve items. For each item, thinking will be rated according to the

following scale.

Rating TIA Thinking Evaluation

(2]

The student cites all relevant textual and background
information in the explanation of an answer choice, That
isy 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.

2 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
ity or the student considers the question and part of the
available information pertinent to it in the formulaticn of
a8 response which is consistent but incomplete.

1 The student cites insufficient relevant textual and
background information in the formulation of a response.
That 1is, 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 s partially correct and partially
erroneous. However, it does reflect minimal integration of
relevant information.

0 The student cites irrelevant or erroneous or repeats
textual, cackground 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 rating
students’ thinking. The first is that this scale is fundamentally a peasure
of reasoning ability, not expressive ability, The goal is to focus on the
quality of thinking in the verbal report interviews, rather than on the
quality of effective speech.

The second precaution concerns the context of student justifications of
answer choice on TIA. When students give a justification or what is intended
to 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 for
the verbal report interview. In other words, when students tell why they
selected a particular answer to be the "best" the context of a student
response 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 3
stories on TIA. Test item stems are bolded and student "best" answer choices
conmplete the test itens. Student interview comments are then presented
foilowed by an evaluator’s comments.

Item 1 on the UFO story is evaluatad as follows:

3 points

UFOs are sometimes called other nases because people name thea according to
their shape or probable origin.

Student says, "I think that‘'s the best answer because we do not really
know what they (UFOs) are. UFOs are called ‘flying saucers’ and "spaceships
from other planets’ and gther names in the story, so since we don’t really
know what they are or where they come from, or if they cose fronm anywhere,
then people give them names that kinda makes sense according to their shape
or where they might be from."

Shape and origin are the factors which must be inferred by a student fron
the textual information and background information in order to best explain
why UFOs might be called other namos.

2 points

UF0s arn sometises called gther names because people don't know what to call
them so name thea by shape.

Student says, "I think that's the best answer because people don‘t know
what to call them so they exaggerate about the shape, cause like they call
them *flying saucers’.”

Shape was only one of the factors to be inferred about why UFOs might be
called other names, the student’s reported thinking reflects the yse of some
relevant textual and background information. The student did not incorporate
the textual information "spaceships from other planets" and "extraterrestrial
Spacecraft” into reasoning for the best answer,

1_point

UF0s 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 UF0s sometimes called other names?" and
student responds by reading from the text:

"Stories have been told that UFOs light up an area with coloured lights
and that creatures of different sizes and colours have heen seen in t-2am,"

In this instance, the student failed to make the intended inference in
response to the question but does seem to indicate awareness of related
textual information, The selected response and reasoning are examples of
insufficient use of relevant textual and background information,

0_point

UF8s are sometimes called other names because people know they are
unidentified flying objects in the sky.

Student says "It‘s strange to see unidentified flying objects in the sky
and mostly they are UFOs which js a name they gave thea.

In this instance, the student fajled to answer the question nor to provide
quality reasoning, indeed the student response begs the gquestion.

Item 9 on the Money story is evaluated as follows:

3 points

The money systea is different from the trade system because money gave things
a standard unit whereas trade did not.

Student says, "I think that's the best answer because in the old days
people could never be sure they got the saae exchange value for their trade
~roducts, Like a cow might qot really be the same value as say a piece of
land but if one fellow wanted the land and the other fellow the cow, then
they exchanged because they needed it even though the trades might not be
fair. Money is better hecause say if a cow costs three hundred dollars, then
people know if that is a good price, three hundred dollars .; three hundred
dollars no matter what you're buying, and with money there’s change. Another
thing is that cows might be worth different amounts,*

To successfully answer this question a student must reason as to the
differences between the money and trade systeas by wusing both textual and
background inforeation, which the above student has done.

2 points

The money system is different from the trade system because one animal could
be worth more in trading than the other.

Student says, "hecause one cow could be a good healt.y cow giving milk and
stuff but another cow might be old and sick, so they wouldn't be a fair trade
for a piece of land. The cows and the land wouldn’t be worth the same, "

This response addressed only part of the test iten. The student used
textual and background information to cite the inequities of the trade system
but did not speak to the maoney systenm.

1f‘f|
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| point

The money systes is different from the trade system bacause it might cost you
ten cows for a piece of land in trading.

Student says, “"because that's what it says up in the story." Upon
further enquiry as to why the two systems are different, the student does not
add further clarification.

This student responsa does not represent an integration of the textual
with background information, the student merely offered related information
without any indication of having reasoned through the question.

0 point

The money systea is different fros the trade systes becauss money is what
people use all the time so it is newer,

Student says, "everybody knows what money is and how to yse it."

In this particular instance, the student ysed background information to
respond with an irrelevant statesent which does not answer the iten.

Item 3 on The Wrong Newspapers story is evaluated as follows:

3 points

Yesterday's paper was still lying in the puddle because soaething odd has
happened.

Student says, " it seeas from the story that Ann knew Mr. Jones was honme
and it was peculiar that he didn‘t pick up his paper. It couldn't have been
the rain because Ann was able to deliver her papers; so something npust have
happened. Anyway the title is a clue that something strange has happened. "

In this item; the student must incorporate the textual and background
information to answer why the paper might be lying in the puddle. :

2 points

Yesterday s paper was still lying in the puddle bacause the weather was too
wet,

Student says, " gore than likely it was too wet for Mr. Jones to come out
to get it, so it was still in the puddle.®

In this exanple, the student ysed only some of the relevant information to
formulate a justification, and appears to have relied more upon background
than upon an incorporation of both textual and background information.

! point

Yesterday's paper was still lying in the puddle because it was in a plastic
bag.

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 and
background information but the response indicates an awareness of related
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textual information.

0 point

Yesterday's paper was still lying in the puddle because it should have been
picked up.

Student says, " because she knew that Mr. Jones was away and she knew that
there was someone in the house and should have been picked up."

In this case the student offered a subjective response, misread the
textual information, and failed to answer the itea.




Appendix D

DIRECTIONS TO TEACHERS




Directions for Administering the
Test of Inference Ability in Reading Comprehension

The teacher should be familiar with the test directions prior to
adninistering the test because some discussion with the students is
necessary, Teacher comments to be read alogud to students appear in bold

type.
An approximate administration time including directions is 40-50 minutes.

l. Distribute test booklets and answer sheets to the students. Keep a copy
for reference.

2. Make sure each student has a pencil ind eraser.

3. Inform students about the Test of Inference Ability in Reading
Comprehension.

Say: The reading test which you are going to do will help educators learn
about students’ reading ability. Students in grades &6, 7, and 8 all
across Canada are cooperating in the study. VYou are a very imsportant part
of future imsprovements in the teaching of reading. This test does not
require you to study beforehand. Yaou are to use the reading skills that
you use all the time when you read sosething. Try to do the best that you
can on this test.

4. Direct students to their answer sheet and have thea complete the
information section on the answer sheet.

Say: Look at your answer sheet, Print the namse of your school, your
grade, your age, and circle ‘M’ for Male or 'F’ for Female in the space
provided at the top. You do not put your name on anything.

Allow time for the students to complete the information requested.

3. Direct the students to look at the front page of the test booklet. Advise

them not to mark on the test booklet. Point to the 'Directions‘. Ask if
everyone is looking in the appropriate place. Scan the class to -ake
sure.

Say: Follow along as I read aloud the *Directions’.

Draw the students’ attentjon to Example X. Read aloud Example X and the
corresponding question X.

Say: Think about which answer you think is the best one.
Aliow 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 1letter which corresponds to the answer that you think is the

best aone. 70,
i\.’,,;_
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6. When all the students have marked the answer which they think 1s best,

direct the students' attention back to the front of the test booklet and
work through the 4 answers provided.

Note: It is important that students understand hy they should consider
all possible answers before deciding which answer they think is the pest
one and why they have to use information given in the story and
information they already know in deciding upon the best answer. The
following discussion guide should help 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" is
mentioned, so are “tennis, football, swimming, baseball, and skiing",

Some of us amight like ¢tg write about "hockey" because we like it or
because it is fast and exciting, but what information in the paragraph
would suggest that Chris would write about hockey more than tennis,
football, or any one of the others? There isn't anything, so we should
study the other answers. Let's continue with B,

What about answer By is it a good answer? 14 we go back to paragraph X,
it says "Chris started tg write a story*, so Chris gust have written ahout
something. If Chris wrote about something, then it would not make sense
to say Chris wrote about nothing which means B is probably not a good
answer., Let's take a look at answer c.

Answer C is "sports", is it a good answer? 11§ we 9o back to paragraph X,
it says "words like tennis, hockey, football, swimming, baseball, and
skiing kept coming to mind*. All these words have to do with “sports*, so
maybe it is a good answer. We should take a look at answer D before we
decide which answer is the best answer.

Answer D is "games®., Is it a good answer? 1f we go back to paragraph X,
it says “tennis, hockey, football, swimming, baseball, and skiing". Are
all these gaaes? Tennis is 3 game; hockey is a game; football is a game,
What about swimming? Is it usually callad a “game® or a “sport“?
Baseball is usually called a gane, Skiing and swimming are usually
called "sports®. S0, "gases" would not include "swisming" 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 the
paragraph, so it is the one answer that includes all the things Chris was
thinking about,

Be sure to read and to think carefully. I¢ you picked answer A you would
have scored | point. Ansuer B is not worth any points. Answer D would have
given you 2 points, Since answer C is the best answer, then you would get
3 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 gatter because Example ¥ 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?

If there are no questions or comments,

Say: There are 3 stories in the test booklet. The first story is called
UF0s; the second, Moneys and the third story, The Wrong Newspaper,

Read each paragraph and the questions which go with it. Decide which
answer you think is best and circle that letter on your answer sheet.

. Direct students’ attention to the answer sheet. Point out that there are

three columns on the answer sheet, one for each of the stories. There are
36 questions. Advine students to make sure that the number on the answer
sheet matches the number of the question they are working with in the test
broklet.

Are there any questions about how and where to mark the answer sheet?
Are there any other questions?
If there are no further questions,

Say: You have about 3. sinutes to complete the test. Try te complete all
of the questions. You #dy open your test booklets and start now.

Note: You may wish to move around the classroom to ensure that students
are not experiencing procedural difficulties. I+ students ask for
assistance with vocabulary or any of the test content, do not offer help.
Students are to do as well as they can on their ouwn.

* o~
}
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Appendix E

KEY TO TIA ANSWER SCALE
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Key to TIA Answer Scale

UFDs HONEY NEWSPAPERS
1.(A) = 3 13.(A) = 25. (A) = 2
(B) = 0 (B) = 0 (B) = 3
(€) =1 (C) = 3 (C) =0
(D) = 2 (D) = 2 (D) = i
2.(8) = 3 14.(A) = 2 26.(A) = 1
(B) (B) = | (B) = 0
(C) =~ 2 (C) =0 (C) = 3
(D) = 0 () =3 (D) = 2
3.08) = 2 15.(A) = 0 27.(A) = 2
(B) = 0 (B) = 3 (B) = 0
() =3 (C) = 2 (C) = 1
(D) = 1 (D) =1 (D) =3
4.(A) = 0 16. (A) = | 28.(A) = |
(B) = 1 (B) = 3 (B) = 3
(C) = 2 () = 2 (C) =0
(D) =3 (D) =0 (D) = 2
5.(A) = 2 17. (Y = 3 29.(A) = 0
(B) = (B) = 0 (B) = 2
(C) = 3 (C) = 2 (C) =3
(D) =0 (D) = (D) =1
6.(A) = 3 18.(A) = o 30.(A) = 2
(B) = 0 (8) = 2 (B) = 1
(C) = 1 (C) =3 (C) =3
(D) = 2 (D) = (D) =0
7.(8) = 2 19.(A) = | 31.(A) = 3
(B) = 1 (B) = 0 (B} = 0
(C) =0 (C) =2 (C) = 1
(D) =3 (D) =3 (D) = 2
8.(R) = 3 20.(A) = 3 32.(A) = 2
(B) = 2 (B) = 1 (B) = 0
(C) =0 (C) =2 (C) = 3
(D) = 1 (D) = 0 (D) = 1
9.(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) = ¢
10.(A) = 1 22. () = | 34.(A) = 2
(B) = 2 (B) = 3 (B) = 3
(C) = 3 (C) =0 (£) = 1
(D) = 0 (D) = 2 (D) = 0
11.(8) = 0 23.(A) = 0 35.(A) = 2
(B) = 1 (B) = 2 (B) = 3
(C) = 2 (C) =3 (C) =0
(B) = 3 (D) = 1 (D) =
12.(A) = 0 24.(A) = 3 36.(A) = 1
(B) = 3 (B) = { (B) = 0
(C) = 2 (C) =0 (C) = 2
(D) = 1 (D) = 2 (D) =3




