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ABSTRACT .

»
.

Reading comprehension as an epiphenomenon of cognitive activity
involves the complex encounter between the reader and the text. An
essential aspect of comprehending is the reader's monitoring of this

. . . {,4 . . . . . . i . : \
complex cognitive activity. The intent of this investigation was the

. kR .

examination of this process in general, with emphasis on the nature
of the strategic action initiated by the reader to resolve compre-
hension difficulty. More specifically, the major forus of this
research was to examine the strategies and pattergs of strategies
utilized by college teaders to resolve comprehension difficulties.
An additional attempt was also made to examine the nature of the
comprehensiom+difficulties and the extent to which strategic inter-

»

vention contributes to both the‘successful resolution of the
comprehension difficulty and criterial task.perfor%ance.

The study involved 21 adult college readers who each pérticipatea
in four reading conditions, Reading Recadl (Cl), ReadinglCOncuﬁyent
Verbalization Recall (C2), Reading Cloze éecall (C3),'and Reading
Cloze Concurrent Verbalization (C4). The expository matefials used

in these conditions were selected and adaQsifJfrom third and- fourth

vear level college texts.

Analysis of the data revealed that the participants identified
obstacles to understanding which refiected ideational, reiational
apd mne ni; difficulties. 1In response to these difficulties
participants demonstrated a variety of patterns of remedial éction.
These consisted of Text Dependent, Text Dependent Interactional,

Reader Dependent, Reader Dependent Interactional, and



Multi-Interactional patternc of remedial action. The Multi-

N
-

Interactioné? pattern of remedial action was mosf'hithy assoc@eped 1
with both the Succeésful resolution of the comprehension difficulty
and criterial task performaqce.

wWhat was clearly evidént in this study was that the recognition
of comprehension difficulty alone was not assocfated with re;all
performance. Ultimately the nature of the remedial action initiated
in response to the difficulty was most highly associated with

;

criterial task performance. Furthermore, minimal criterial task
performance difference (recall and cloze performance) across

%

conditions suggests that concurrent verbalization, if used in a highly
! .
analytical reading situation, may not interfere with text processing. »

It was concluded that the comprehension monitoring process continues

to be a fruitful area of investigation and 1% 1s evident that many

questions remain. ' Possible directions for future research are
suggested.
f
B
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" INTRODUCTION

@ TN -~

{

Over the course of this century the study of readinq\has under -
qéqe a multitude ochhanges. We have been stronglv influenced by
early theorists and researchers such as Huev (1908) and Thorndyke
(1917) who helped sensitize thér%ield to the notion of reading as a
developmehtal and dynamic coqnitive process. Indeed, the more recent
‘ n
trends in reading research and related areas are rooted in this earlwv-
centurvy framework. This influence has not been continuouslv recognized
over the course of the centﬁry but rather has only recentlv reemeraed
and has been advanced and developed most readily in the lasﬁ decade.

This recent development can be attributed to the considerahle
efforts made to establish an in-denth knowledge base of reading
comprehension. A majority ‘of preéent—day theorists and researchers
tend to regard the comprehending of text as an epiphenomenon of

\
cognitive activity which occurs through the encounters between the
reader and text. The activitv is actualized through the generation
of emergent understandings and interpretations. Conseauentlv the
reader's response to text'is varied, dynamic and evolving. These

g;ncounters are controlled through varyiﬁq degrees bv both the reader
and text. The text evokes in the reader a host of expectétions which
serve to structure, develop, embellﬁéh and elaborate the reader's

thoughts. The reader brings to this situation a multitude of know-

ledge, experiences, processes, and actions all of which to a greater

~
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or lesser degree determine the quality of the“encounters.

An essential aspect of comprehending recoghnized by both

traditional researchers and theoreticians (Huey, 1908; Thorndyke,
N .

1917; Dewey and Bently, 1949) and more recently by Goodman (19763,\\‘
Ruddell (1976), Brown (1980) and Flavell (1981) is Ehe reader's
monitoriﬁg of this complex cognitive gctivity.

Although aspects of this process, particularly whether or not
reader; recognize comprehension failure, have been investigated, the

™

patterns of remedial action readers use to resolve comprehension
difficulties and how these forms,yof aation relate to the resolution

of the comprehension difficulty and comprehension performance have

yet to be more fully examined. . \

, Specific Purpose of the Study

The primaiy purpose of this research is to examine the strategies
and patterns of str;;egies utilized by college readers to resolve com-
Drehension’failure. In additién, an attempt will also he made to examine
the nature of the comprehension failures and the extent to which
strategic intervent%pn contributes to both the successful resolution

r
of the comprehension failure and criterial task performance.

Research Questions

I3

The following questions served as ~ guideline for the study.
Question one defines the primary focus and purpose of the study, and

the remaining questions are peripherally related to the study.

)|

N>




*\ 1. What spontaneous strategies and MEWterns of strategles are

utilized by adult readers to resolve perceived comprehension

difficulties? o

1.1 What 1s the relaé@onship between the nature of strategic
A

wapplication and successful resolution of the comprehension

difficulty?
1.2 What is the relationship between strategic application
and recall performance?

2. What is the relationship between recocnition and nonrecog-

nition of comprehension difficultv and recall performance?

3. What are thé tvpes of comprehension difficulties identifiéd
by the participants? . A
4. How do different feadinq situations affect strategy utiliza-
i
tion?

, 4.1 How does concurrent verbalization affect cloze and
recall Derforéance?
5. .What is the relationship between strategic application and
cloze performance?
6. What are the general study procedures spontaneously used bv

the participants and how might these procedures affect recall

performance?

Definition of Terms

Although many of the terms which have been utilized in this

study have been defined ostensively within the literature, there is

some variation with respect to how these terms are internreted and
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applied. For this reason, brief summaries of the more pertinent
definitions will be presented in this section. Aspects of these

definitions will be dqlineated further in subsequent sections of the

dissertation.

Comprehending of Text

Comprehending of text is an epiphenomenon of coanitive activitv
and occurs through the encounters between reader and text. This
process is actualized through the generatioﬁ of emergent understandings.
In this study aspects and interpretations of compreliending and compre-

hension will be operationalized through performance on the cloze and

recall tasks.

Comprehension Monitoring n

Comprehension mon%ﬁoring is a process involving cognitive and
metacognitive experience, knowledge, goals and strategies. These
aspects are(to a greater or lesser degree utilized by’the reader to
(1) recognize comprehension failure has occurred, (2) decide whether
pf-not to attempt a resolution 6f the failure, (3) sele?t and -

Nl

implement appropriate remedial actdsgs, and {4) decide whether or

not the action was successful and the difficulty was resolwved.

Monitoring Strategies

Monitoring strategies are global and specific acticns initiated
and implemented by the reader in an attempt to remediate comprehension

failures.



Sxmbolic Notation

A2
For the purpose of clarity and brevity, the following symbolic

tnotation will be used in this report.

Cl

C2

C3

C4

Pl

P2

P3

P4

Prl

Pr2

Par

Condition one: Reading Recall
condition two: Reading Concurrent Verbalization Recall

. - )
Condition three: Reading Cloze Recall {)
Condition four: Reading Cloze Concurrent Verbalization
Passage 1: :The Functions of Language
Passage 2: The Development of Thinking

Passage 3: Kinds of Variance

Passage 4: Types of Learninqkihf: o

Practice Passage 1: The Scientific Procesp
s
[ f

Practice Passage 2: The Quest for Fouilibrium o,

Participant

The above notations were at times combined to refer to a specific

reading situation. For example, P2C4 would refer to Passage 2 being

used in Conditiocon 4.

e

Reference to specific responses by a participant in a certain

condition involving a specific passage is indicated by combining the

notations as follows: Par 21 P4C4 would refer to participant number

21 in a reading situation involving Passage 4 anfl Condition 4.

Overview of the Study

The main study involved 21 first year college students who each

participated in four primary reading conditions:
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Reading Recall (Cl). The participant was required to read the
passage silently and upon completion provided a recall of the passage.

Reading Concurrent Verbalization Recall (C2}). Two sessions were
used in the condition: an initial obsggvation and practice session
and a-main session. In each session the participant read the passage,
verbalized concurrently.(think aloud) and unpon completiin provided a
recall of the passage.

Reading Cloze Recall (CB). The participant was required to read
the text, insert the appropriaté cloze responses and upon completion
provide a recall of the passage.

Reading Concurrent Verbalization Cloze Recall {(C4). Two sessions
were used in this condition: an initial observagion and practice
segsion and a main session. In eacﬂ session the participant read the
passage, inserted the appropriate cloze response, verbalized concur-
rently (think aloud) and upon comnletion provided a recall of the passage.

Non-narrative, expository cloze and noncloze texté of approxi-

mately 750 words in length were used and all passages and conditions

were randomized. ’ ‘ .

Limitations of the Study

. \
Although an attempt was made to select material that would have

some relevance for the participants, the relevance accrued to the:texts

by the participants may have differed considerably. Furthermore, some
1 )

of the texts may have been conceptually too demanding for some of the

subjects. This may have contributed to frustration and a breakdown

in strategic use. The conceptualization of the criterial task could



have also been a factor here. Completing a task for the purpose of
remembering information from a text may have been viewed as less

important than if the information was to be remembered for the purpose

<

of an examination or the solving of a relevant problem. £?§ is
conceivable that greater cognitive effort will be acc?ued to text

if the purpcse for reading the text is related to a criterial task
which is relevant to the reader. Possibly self—s§lection of material
within a specific course over a period of time ma§ have made the

learning situation even more meaningful and relevant for the partici-

’

B

pants.
Participants were informed that tﬁey would be required to

understand and remember the textuai information. However, because

of the highly intuitive nature ofvindividual criteria for understanding

and remembering, thg nature of these criteria for each parficipant was

difficult to determine. Essentially what 1s meant by understanding

and remembering by participants differs considerably and only began

to emerge in this study. This remained very much a par$ of the

tacit dimension. At present it would appear that what is important

%

to remember and understand 1is dependenf upon the paiticipant's
subjective interpretation of the criterial task.

Although éttempts were made in this study, particularly.through
the use of%;he cloze pro?edure, to asgess more clearly the extent to
which remedial action would relate to the resplution of the compre-
hension failure/ this was difficult to determine, pérticulérly for

relational and mnemonic difficulties. Participants felt they knew

when the difficulty was resolved but how they knew could not be clearly

[ -

~]



articulated. 1In some cases it is congei§able the particiéant may
have just stopped and moved on. The difficulty in determining whether
or not the difficulty wa; resolved also contfibuted to more tentative
statements as to how successful monitoring led to and contributed to
comprehension performance.

Due to the nature of the concurrent verbalization tasks, in which
participants were encouraged to stop at the end of each sentence aﬁd

thipk aloud, Participants may have been.required to place significance

- QO

¥

on certain ideas when in actuality they would not have considered
these as very important. ~ Essentially, participants may have been
encouraged to process information they would not have processed under

the nonverbalization reading situations.

Implications of the Study

This study has a number of implications. The theoretical position
outlined and the research reviewed can provide us with a more.integrated
framework from which to examine the complex monito}ing procegs. Mqre
specifically, the patterns of remedial action identified can serve as'

a basis for further fesearch. Instructional implications are as yet
uncertain. However, if we assume.thét insights into pedagogy and

the teaching of reading can be gained by observing what mare successful

readers do, and the observations are fairly representative of what is
A\

W oo

actually heing done'by the more successful readers, then the patterns
of remedial action ‘identified in this study may'have some implication
as a possible source of knowledge. Essentially, by observing What

proficient readers do we can gain some insights into what less

53
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proficient readers are not doing, and possibly can provide these less
successful individuals with some useful strategle alternat lve:.
However, because the relationship between strategic use and compres
hension success is not clear, and because strategic effectivencss
depends on how the strategy is used and for what juipose, 1t 1s
important that the strateqgics are presented as alternatives and are
not rigidly imposed on the reader.

Methodologically this investigatlon may possibly contribute to a
refinement of the concurrent verbalization procedure, particularly in
its use in the investigation ot the monitoring process. Through the
use of an initial ObSPrVE;;iOn and practice session, ideosyncratic
indication of monitoring can be identified. As a researcher,
developing an awareness of these indicators of interruptions can be
more appropridt,_gly timed, and 1nappropriate intersuptions can be

reduced to a minimum.

- Organization of the Report

e

The chapter which follows will preSenﬁ a theoretical position and
research related to the research guestions, methodology and the outlined
theoretical stance. Chapter IIl will present and discuss the desiyn
of the study, and Chapter IV will outline and discuss how the data
were analyzed. The findings of the study and discussion related to both
the theoretical position and relevant research will be presented in

Chapter V. The final chapter, Chapter VI, will present and discuss

the main findings, conclusions and implications for further research.



Chapter 11

REVIEW OF THE LITERATURE .

1n§ruducg}qp

The purpose of this chapter is to present both a theoretical
position of comprehension monjitoring and relevant research related to
this position. Since the focus of this study is on how readers monitor
their comprehension, the strategic aspect of the theoretical position
will be of primary ¢oncern in thié chapter. Following the presentation
and discussion of the theoretical position, specific research related
to the theoretical position in general and strategic action in particu-
lar wil]l be presented. In addition to the examination of the literature
to support the theoretical position, the literature will also be
examined in terms of the methodological approaghes used by previous
researchers. The examination of the literature in terms of the
methodological orientation is important because the methodoloyy used
will to a certain extent determine the nature of the questions that
can be addressed and the data that are obtained. Seven methodological
ofientarions, ratings and predictions of understanding, oral reading,

1 4
measures of behavioral correlates, error detection paradigms, retro-
spection, introspection and protocol analysis and the cloze procedures
have been used by researchers in an attempt to reveal aspeg¢ts of the
monitoring process. These orientations, in conjunction with the related

JLesearch, will be discussed in the second half of this chapter.

10
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Theoretigal Position

Comprehension monitoring concerns the reader's ability to evaluate
his or her ongoing comprehension processes while interacting with
text, and to assume some form of remedial action 1f comprehension
fails (Anderson, 1981; Alessi, Anderson and Goetz, 1979). The frame-
work to be described in this chapter is an adaptation of both
FlaVe%l's (1981, 1979) theoretical‘orientation and the framework
outlined by Alessi, Anderson and Goetz (1979). Initially the
discussion ot this chapter will focus on the framework presented by
Flavell (1981). Following this major/discussion, the framework

presented by Alessi, Anderson and Goetz (1979) will be presented and

integrated with the viewpoint proposed by Flavell.

Comprehension Monitoring:  Knowledge, Experilence,
Actions and Goals

According to Flavell (1981), comprehension monitoring 1s a

process comprised of four aspects: knowledge, experience, actions and
goals.

2 Knowledge refers to what readers know about their own
cognitive functions and is comprised of sensitivity, person variables,
task variables, and strategies. Experience refers to any conscious
cognitive or affective sense, and actions refer to the host of
strategies the readér can utilize to assess and further comprehension.
The final component is the explicit or implicit objectives that serve
to 1nstigate and maintain the cognitive enterprise. For a diagrammatic

representation of this theoretical stance see Figure 1. Following a
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A Diagrammatic Representation of Comprehension Monitoring .
(Flavell, 1981)
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brief introduction to the notions of cognition and metacognition,
these four primary aspects and their interrelationship will be further
discussed.

Although there are several views and definitions of cognition and
metacognition in the literature (Brown, 1975, 1977, 1978, 1980; Kail,
1979; Flavell, 1978, 1979, 1981; Flavell and Wellman, 1977; Forrest
and Waller, 1979, 1980; Baker and Brown, 1984), for purposes of this
study the following definitions Qill be adopted. Cognition refers to
the actual knowledge, goals, experienc;s, and strategies that are
utilized by the reader to further the aguisition of knowledge, while
metacognition refers to, (1) the reader's conscious knowledge about his

or her cognitions and (2) the reader's conscious control of these

cognitions to assess and further cognition. Consciousness refers to

the reader's ability to discuss, talk about, or give some indication of

his/her awareness of personal cognitive processing.

Knowledge
. . ’ ! \

Metacognitive and cognitive knowledge, the first major aspect of
the comprehension monitofing framework, is comprised of sensitivity,
person variables, task variables, and strategies (Flavell and Wellman,

.

1977). As competent readers we become sensitive to what Craik and
Lockhart (1972) and Anderson and Armbruster (1980) suggest is cognitive
processing which is appropriate in kind and depth to certain reading
situations. Epsentially, the reader can flexibly control the onyoling

cognitive processing to suit the self-determined requirements of the

immediate reading situation.



As outlined by Flavell and Wellman (1977), the second component
of cognitive knowledge, person variables, cons;sts of the reader's
sensitivity to intra-individual differences (e.g., I can remember
more if I write down main points, rather than just repeat the main
points as I read), interindividual differences (e.qg., Some peoble may
learn more through reading and notetaking rather than just reading)
and universals. Universals refer to commonly held viewpoints by a
community of readers. Fo; instance, the‘viewnoint that there are
various kinds Of understandings and tKat these kinds of understandings
are 1interchangeably employed as a function cf the purnose for reading
and text is a commonly held view. Essentially then, such intuitions
assist in defining the reader's concept of him or herself as a reader.

According to Flavell (1981), the task variables, the third
component of cognitive knowledge, are concerned with thernature of
the information in the cognitive enternrise (e,q;, familiar, unfamiliar,
well or poorly organized, and presented under distracting conditions or
not) and knowledge of task demands. Through knowledge of task
demands the reader becomes aware that he or she may process information
differently depending upon the criteriai task or response to text
required.

The final compoﬁent, strategy variables, refers to our stpred

knowledge about the nature and utilitv of certain strategies which can

be relied upon to interpret and understand text.

Experience

The second major aspect of the monitoring process, cognitive and

. v . L
metacognitive experiences, refers to the reader's conscious cognitive or

14
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affective exverience (Flavell, 1981). Metacognlitive experiences can

have very important effects on the first component, metacoqnitive
knowledge.

Metacognitive experiences and metacognitive knowledge are related
to the extent that metacognitive experiences can develop and modify
metacognitive knowledge. Experiences'such as‘feelinqs of puzzlement
or failure can lead to a change in cognitive and.metacognitive goais
and as Flavell (1981) purports, a change in the nature of cognitive
and metacognitive strategic intervention. For anmple, a reader may
sense (metacognitive experience) that he does not understand a
particular section in text well enough to pass a'subseauent exam.
Consequently the reader reads the selection through once more. This
is an example of a cognitive strategv (cognitive action) aimed at the

e
cognitive goal of improving knowledge. In this case the reader is
internalizing information from the text.

A? example-of a metécoqnitive strategy aimed at the metacognitive

goal of assessing knowledge and generating another metacognitive
experience isAillustrafed in the following: A re;der mav wonder
(metacognitive experience) if he understands a section of text well
enough to pass an exam. To reduce the bewilderment, the reader
decides to ask himself some auestions'(metacognitive strateqgy) and
checks how well he answers them (metécoqnitive experience) .
Essentially, the use of metacognitive strategies to assess
knowledge leads to metacodnitive goals and experiences, while the
usérof cognitive strategies to improve his knowledge ledds to

cognitive goals and experiences. However, the same strategy may be

evoked for either purpose (cognitive and metacognitive). The



distinction is a difficult one to make, however the following example
may serve to clarifv how a strategy might be applied to both goals.

The. reader could be reading a text for purposes of completing

A

an essav exam. However, t;e reader is also fascinated bv the text
and wishes to understand more. At this point the reader senses a
feeling of puzzlement and decides to check his understanding of the
text. He decides to map out the passages and checks back to see how
well his map corresponds with the text. To reiterate the above
situation using Flavell's (1981) framework, the reader read the text
with the deliberate aim of completing an essay exam successfully.
However, while reading the text for this purpose, the reader reached
an obstaclé (was not sure of his understanding) which was signalled
bv a feeling of bewilderment. This is a metacognitive experience.
The reader then utilizes a strateéy‘to assess his understanding.
However, the reader also utilizes the strategy to further understanding.
Conseauently, the activity is both cognitive and metacognitive.
Through the application of this strategy the reader achieves the
- metacognitive goal of assegsinq his understanding’but ﬁe simult?neously
achieves the cognitive goal of furthering his understanding. In both
cases the metacognitive experience of satisfaction was generated and
the strategy both assessed and furthered knowledge.

In view of the above example, one might be led toc query when
does metacognitive experience become metacogniﬁive knowledge? 'Flavell
(1979) would suggest that, for the most part, metacognitive experience

is metacognitive knowledge that has entered consciousness. For

instance, the feeling that you are far from a goal is not in itself

16
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a component of metacognitive knowledge. How ydhlintvrpret that

feeling and how you decide to resolve this dilemma will undoubtedly ~
be guided by your metacognitive knowledge. Essentially, some
experiences may have metacoqnitf&e knowledge as their content while
others may not. Furthermore, as noted by Flavell (1979), some know-
ledge may become conScious and comprise such experiences and some
knowledge may not.

This leads us logically to further pose the auestion, When does
metacognitive knowledge become conscious? or as Flavell (1981) sugygests,
When are metacognitive éxperiences most likely to occur? Meta-
cognitive experiences relate to our progress towards a goal of
understanding in general and the operationalized criterial tasks or
responses to text in particular. As long as the progress towards
the goal of understanding is smooth and uninterrupted, the necessary
;etacoqnitive knowledge and strategies are utilized somewhat
automatically (Brown, 1980, 1981). However, once feelings of uncer-
taintv, ambivalence or other affective responseé signal some difficulty
in the normalaprogression, more conscious thought and attention may be
required. Understandablg, these experiences are more likely to occur
if normal cognitive processing is interrupted. Langer (1978) notes

that conscious cognition occurs when the situation necessitates that

the individual thinks about and evaluates alternative courses of
—

action. (e.g., solve complex probléms) and/or the individual is placed
in a novel situation and is reguired to complete a task. This, of
%
. &1 .. )
course, presupposes that the individual finds th® cognitive enterprise

relevant and the task is not too difficult. In the case of extreme

difficulty the goal may be abandoned.
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The third aspect of Flavell's (1981) concept of the monitoring
process, actions or stratéqies, is utilized to further and assess
cognitive proqréss. As it was described in the earlier section
concerning metacognitive experience, the distinction between meta-
cognitive strategies and cognitive strategles 1s likewise apparent
here. 1If the actions are used in the service of monitoring progress
they are viewed as metacognitive strategies, yielding metacognitive
experiences and at times cognitive outcomes. However, if the actions
are used to further cognitive progress, they are referred to as
cognitive strategles and will vield cognitive outcomes as well as
metacognitive experiences.

Several examples of such cognitive and ﬁetacognitive strategies
have been reported in the recent literature. These include such
activities as rereading (Garner and Reis, 1981), use of lookback

N
(Alessi, Anderson and Goetz, 1979), looking forward to see if informa-
tion will be‘consistent with, or can be predicted by present under-
standing {(Markman, 1981), formation of a pending question (Collins,
R ,
Brown and Larkin, 1980}, referring to an expert source (Collins and
Smith, 1980), mapping (Geva, 1981) and notetaking (Orlando, 1980).
It is important to note that these actions are global procedures the
reader may undertake to assess and further comprehension, and that tiey
can differ qualitatively in their function and content. How these
procedures are applied in the service of comprehension depends on the
reader’'s metacognitive knowledge, metacognitive experience and how

o

s/he Viewﬁ the criterial task (Brown, Campione and Day, 1981).



Whereas it is acknowledged that the above global procedures are
pertinent to the cognitive actions component of the monitoring process,
1t 1s eaually plausible that there be anv number of other strategies
that Flavell (1981) has not specifically outlined. For instance,
Collins et al. (1980)>énd Phillips-Riggs (1981) found that in conjunc-
tion with pending guestions, readers utilized a number of different
inferring strategies to facilitate comprehension. The extent to which
these strategies and others are involved in self-initiated and spon-
taneous monitoring procedures or activities would appear to be a useful

R

area to pursue, particularly in light of the growing controversies

concerning(thé effectiveness of these more global activities.

Goals

- The final component of Flavell's (1981) framework of comprehension

monitoring, cognitive and metacognitive geoals, is the explicit or

implicit objectives that instigate and maintain the cognitive enterprise.

In a reading situation, particularly in an efferent encounter, these
goals comprise both the aim and purbose of the encounter and tend to be
operationalized as a criterial task (Brown, Campione and Day, 1981;
Rosenblatt, 1978). Ho&ever; these goals will likely be less clearly
defined if the reading situation is principally an aesthetic encounter,

in which case the reader would be reading for pleasure or for pure
'3

£

enjoyment. Reading researchers have widely acknowledged that the'nature

4

of the goal or criterion task will to a significant extent affect how
the individual will process the text. For instance, Smith (1967)
suggested that the nature of processing changes depending on whether

the readers read for details as opposed to general impressions. His

19



research showed that indeed this was the case for good readers, however
the less proficient readers tended to be less sensitive to the task
demands and varied their approach only slightly.
P In corroboration, Fredericksen (1975) found that adult readers
tend to process a passage ver§ differently if required to read and form
inferences for purposes of solving a problem, as opposed to reading to
s
remember the passage.

It shouldbbe noted here that a critical aspect omitted by these
researchers was how the reader viewed the criterial task. One cannot
assume that the purpose imﬁosed by the researcher is synonvmous with
the purpose or purposes selected by the reader. Furthermore, the

“ooadey "0 purpose for reading may change throughout the duration of the

consequently the criterion for comprehension as determined
E recader’s response to certain comprehension failure mav also
Possibly comprehension failure occurring at different levels
j ‘ . ™~ .

ord, sentence, intersentence and passagq) and the reader's

y

sitivity to factors which may contribute to comprehension failure

[ | nsufficient availability of prior knowledge and text ambiguity)
may influence how a reader monitors his/her understanding of the text
“nderson, 1981; Collins and Smith, 1980).

wvell (1979, 1981) has proposed a fairly comprehensive framework

for th. ~xamination of the four crucial aspects o6f the monitoring
| .

i

process. However, further elaboration is required to account for how
cognitiv~> and metacognitive knowledge, experience, actions and goals
are uc 77 the reader to monitor comprehension. 1In an attempt to

el . Zate further this notion, the framework proposed bv Alessi,




Anderson and Goetz (1979) will be presented and integrated with the

aspects of comprehension proposed by Flavell.

The Comprehension Monitoring Process

Alessi, Andersogy and Goetz (1979) propose that to monitor compfe—
hension the reader must (1) recognize compreheg2ion failure has
occurred, (2) decide whether or nbt to attempt to resolve the £ iure
and (3) if warranted implement or initiate appropriate remedial actyon.
Although not mentioned by these researchers, a fourth component in the
process should be considered. Essentially, the reader should make a
decision as to whether the action was successful and»the difficulty

was resolved.

;tAis proposed that cognitive and metacognitive goals, experlence,
knowledge and actions could be utilized by the reader to a greater or
lesser degree in each of these components of the process. For example,
recognizing comprehension failure Has occurred could involve cognitive
and metacognitive experience, knowledge, action and goals.

Essentially, a reader could recognize that failure exists‘throuqh

a feeling or sense of not understanding (cognitive and metacognitive

experience). Cognitive and metacognitive knowledge could also relate

at this point because the reader would have to utilize prior knowledge
and experiences to determine the nature of the difficulty. The host of
strategies or actions the reader may know to assess proqresé would also
relate to cognitive and metacognitive knowledge, and how the individual
may use these actions to assess progress would relate to cognitive and
metacognitive action. The recognition of the significance of the

comprehension difficulty would be influenced by the reader's knowledge

21



of the criterial task or goal.

To illustrate further, a reader is preparing for an examination
in which his knowledge of seven principles will be assesséd. These
seven principles are discussed in a text which the individual is
presently réading. The reader 1is reading.the text for the purpose

{(cognitive and metacognitive goal) of understanding the seven principles.

However, as he progresses through the text he has a sense (cognitive

pouy
N

and metacognitive experience) of not being able to remember these

points. This was further confirmed when he attempted to write down

“
4

the major principles and he could only recall cne of the principles.
Here the reader utilized both metacognitive knowledge (a strategy‘for'
assessment and personal criteria for knowing) and a metacognitive:

strategy (note taking in the service of assessing his understanding).

" The cognitive aspects of knowledge would serve as a resource base.

Deciding whether or not to attempt a resolution of the failure
could also include cognitive and metacognitive knowledge, experience,
action and goals. Referring to our previous illustgation, the individual
has deczded that a comprehension difficulty exists. This was based on
the reader's cognitive and metacognitive knowledge ahd goal Fhat
recalling one pfinciple out of seven is inadequate. Knowing how to go
about deciding whether or not to resolvé the comprehension difficulty
would involve spme form of strategic action (cognitive and metacognitive
action). The metacognitive experience in this instance wquld consist
of the feeling of whether or not to resolve the comprehension difficulty.

Although cognitive and metacognitive knowledge, experience, goals

and strategies would be involved in the implementation of remedial

22
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action, at this point the strategic aspect would be of primary concern,
The strategic aspect would be both cognitive and metacognitive. The
reader would possibly examine his repertoire ot strategles and taking
into account task variables (metacognitive knowledge) and criterial
task {metacognitive goal) initiate remedial action. How the individual
arrived at the decision of remedial action would involve metacognitive
action because different possible %cfionb would have to be assessed
(e.c., mapping, outlining and rereading). However, the actual avplication
of the action would be cognitive because the action would be used to
further understanding as opposed to the assessment of understanding.
The process at this point would also be highly interactive. For

instance, the reader may have decided to use rereading as a strategy

-but discovered that this was not sufficient. This relates directly to

the fourth component: deciding whether or not the action was successful

and the difficulty was resolved. Again cognitive and metacognitive

N

knowledgg, experience, goals and strategles would bgﬁipvolved. For
instance, the reader may experience a sense of not ha¢inq resolved the
comprehension difficulty (coynitive and metacognitive experience).

He decides to assess his knowledge by writing the main points from
memory {metacognitive action). Again the assessment was conducted
with reference to the criterial task (cognitive and metacognitive

goal) and knowledge about himself as a Leader (cognitive and metacog-

nitive knowledge). During and upon completion of the self test the

A

reader continued to have a sense of not knowing (metacoynitive
experience) and this was confirmed when he could only remember two out

of the seven primary points. Metacoynitive and cognitive knowlevige
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would be a factor in deciding whether two out of seven was adeguate to
meet the criterial task. However, the reader may have decided that
based on prior experience and view of himself (cognitive and meta-
cognitive knowledge) and criterial task reauirements this was not
sufficient and the difficulty was not resolved. At this point the
process <ould be repeated. Essentially the reader would have to
recoynize that a comprehension failure is still occurring and decide
to attempt or not to attempt a resolution. -

In summary, intcgrafinq the aspects of comprehension monitoring
outlined by Flavell (1981) and Alessi, Anderson and Goetz (1979),
comprehension monitoring is viewed as a process involving cognitive and
metacognitive experience, knowledge, goals and strategies. These
cognltive and metacognitive aspects are to a greater or lesser degree
utilized by the reader &u (1) recoynize comprehension failure has
occurred, (2) decide®whether or not- to attempt a resalution of the

!
failure, (3) if warranted implement appropriate remedial action and
(4) decide whether or not the action was successful and the difficulty
was resolved.

The research that is pertinent to this theoretical position will
be presented in the subsequent section. In the course of this
presentation it will be posited that the strategic aspect of the frame-

~work, essentially how readers attempt to resolve compréhension
difficulties, has not been adequately detailed or examined in thé
literature. Furthermore, questions related to (1) nature of compre-
hension difficulties, (2) the relationship between strateglc utiliza-

tion and successful resolution of the comprehension failure and



(3) the relationship betyeen strategic utilizatlon and criterial task

performance require further investigation.
Review of Relatoed Research

Evidence to support the notion of comprehension monltoring as an
4
integral part of the reading process has been accrued through a variety
of methodological approaches. These include ratings and predictions
of understanding, oral reading, measures of behavioral correlates,

error detection paradigms, retrospective approaches, introspection

and protocol analysis and the c¢loze procedure.

Ratings and Prediction of Understanding

The rating of understanding paradigm involves the ability to
predict accurately one's performance. By way of example, Flavell,
Friedrichs and Hoyt (1976) tound that nursery and kindergyarten children
tended to overestimate thelr recall ability while Kreutzer, Leonard
and Flavell (1975) found that vyoung children had difficultv cst‘imat 1ny
the complexity of the tasks. These patterns evident in list learning
tasks are also apparent in studies involving narrative text.

In a studvy by Brown and Smiley (1977) subjects ranging in age
from 8 to 18 were asked to rate and recall certain folk tales.
Initially, the subjects listened to the story and I'€:<i;i the storiles
simultaneously. One idea unit was presented per line. tollowing \ja
second reading, the subjects were asked to rank the lidea units into
four yroups, ranging from the least i1mportant to the most i1mportant.

Comparisons with college student ratings f{acoulred in an earlier

study) revealed a strony developmental trend (Brown and smiley, 1977).
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While the 18 year olds werebable to distinguish all four levels of
importance, the 12 vear old subjects demonstrated a ygyreat deal of

difficulty differentiating the second and third levels. Furthermore,

the 10 yvear olds could only distinguish the highest level and 8 year

old subjects were even less able to make distinctions. However, the
insensitivity was not apparent in recall. A gekeral pattern of
results (level 4 <~ 3 < 2 < 1) was consistent across aye levels.

Forrest and Waller (1979, 1980) in a study involving third and
A
sixth grade poor, average and good readers, found that voung children
revealed little explicit awareness of comprehension monitoring.
Children read two different stories for each of four purposes:
(1) tor tun, (2) to formulate a title, (3) to skim and (4) to study.

Upon completion of the reading the children were given comprehension
aquestilons to answer and a metacomprehension test. The metacomprehension
test required the chiidren to provide confidence ratings on the
correctness of their answers. Ability to predict comprehension
accuracy successfully and adjust reading to meet the various demands
of the comprehension task increased with age and competence.
Although these results suggest age and ability differences 1in
the judgement of comprehenslon success, certain limitations in the use
- of the confidence rating technique should be noted. For instance,
young children tend to respond tO guestions affirmatively, regardless
of the truth of the assertion (Brown and Lawton, 1977; Brown and
Campione, 1972; Brown and Scott, 1971). This positive response bias
could have influenced Forrest and Waller's results, particularly with

respect to the lower ability third grade students. A second limita-
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tion of this technique is the reader’s assessment of understanding
or misunderstanding is made after reading as opposed to during reading.

To use Raphael et al.'s (1981) work as an example, seventh grade
readers were required to each read four versions of thirtv-six
narrative passages. The passages differed in level of familiarity,
goodness of structure and vocabulary difficultv. Cognitive monltoring
of understanding was assessed through subject performance on two
dependent variables: (1) judgement of passage difficulty and
(2) prediction of post test performance. Data analysis revealed
judgement of passage difficulty and comprehension performance was
positively related to topic familiarity and good story structure.

The point to be made here is that had Raphael et al. (1981)
included some measure of the reader's assessment of understanding
during the reading of ‘the passages, the more i1nteresting problem of
why the subjects rated some passages as more difficult than others
may have emerged.

This criticism can similarlv be applied to research that recuires
subjects to make predictions about thelr performance. Alvermann and
Ratekin (1982) found fhat seventh and eighth grade average readers
could quite accurately predict performance on an essay or multiple
choice exém and consequently take the necessary remedial action. For
instance, students who perceived themselves as having low proficiency
on these tasks reported "reading carefully{slowly" significantly more
often than those subjects who perceived themselves as having higher
proficiency. Unfortundtely the authors' failure to assess understanding

during reading limited their interpretation of results.
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In total these studies do suggest that the assessment of criterial
task perfcrmance 1is influenced by maturational factors. However, the
explicit criteria for mak;ng the judgement by the participants were not
revealed. Essentially the questioh remains, how did the participants
know they would and did experience difficulty on the criterial task,
and if theQ knew they experienced difficulty, what was the nature of the

remedial action initiated by the participants in an attempt to more )

specifically méet, the demands of the criterial, task. Reading carefully/
slowly as revealed by the Alverman and Rateki:\}i982) studv may be
viewed as a possible form of remedial action, however“h;w individuals
view reading carefully/slowly and what indiViduals do when they read
carefully and slowly may be potentially more revealing. Possibly

reading situations in which participants verbalized their thoughts

while completing the reading task may prove to be more informative.

Q£§l>Reading

A second approach that has been utilized to examine comprehension
monitoring is that of analvsis of the oral reading behavior demnon--
strated bv readers of varving proficienév and ages.

A : ¢

Goodman (1976) and Goodman ‘and Burke (1980) initiallv préposed
that readers make predictions and test hvnotheses against screens of
meaning and syntax byQ?skinq.themseIVes if what thev are reading makes
sense. This psvcholinguistic orientation utilizes an oral reading and
miscue apalysis procedure and has been widely used by researchers to
examine the monitoring and self correction behavior of readers.

Kavale and Shreiner (1979) in a study involving sixth qfade

average and above average readers found that averaqge readers were



more likely to make meaning distortion errors and less likely to
correct the errors that did occur, through the use of protocol
analyéis. The researchers noted that many of the oral reading errors
of the above average readers were classified as semanticallv acceptable,
and had not been self-corrected. This suggests the more proficient
readers focused more on meaning than the decoding aspect of reading.

In another study of oral reading miscues, Canney and Winoyrad
(1979) found that poor second, fourth and sixth grade readers tended
to focus on the decoding aspect of reading while g?e more proficient
sixth grade and all eighth grade readers appeared to reallze meaning
getting was the primary goal of reading.

This result was partially supported in a study by Paris and

Meyers (1981). 1In this studvy fourth grade good and poor readers were
presented with modified narrative passages. Each story was modified
to include four anomalous words and phrases. The reported procedure

of having students self correct and underline nonsense words and
\

phrases is somewhat suspect, particularlv if one assumes reading is
a meaning getting process.. However, the researchers did find that in
many cases the poor readers failed to notice the anomalies and

/s . S e . .
conseaguently engaded in significantlv less monitoring.

The extent to which substitution miscues detracted from compre-
hension and reacall was the focus of a study by Beebe (1980). Although
substitution error= tended to reduce comprehension and recall scores,
some substitutions tended to affect criterial task 5erformance more
than others. Corrections and Svntactically—semanticallv acceptable

miscues affec%ed test performance the least, while syntacticallv-



5

semantically unacceptable miscues appeared to detract appreciably from
Lhoth text understanding and recall.

O'Brien (1981) in a descriptive study involving adults learning
to read, found that poor readers are bv no means homogeneous in their
reading strategies. Some of the readers utilized strategies character-
istic of good readers. Of particular significance was the AOted use
of contextual information to monitor and self correct oral reading
per formance.

Both O'Brien (1981) and Wixson {1979) note that miscue patterns
may vary as a function of instructional method and materials, and the
interaction between the reader's prior knowledge, purpose for reading
and structure and context of the reading material. This suggests
that the analvsis of oral reading miscues may have some validity as
a research and assessment techniaue, particularly if other sources
of evidence are considered. This approach may also be potentially
revealing, particularly with reference to whether or not readers
recognize that they are experiencing difficulty in their oral reading
and whether or not they use grapho-phonemic, syntactic and semantic

9

knowledge as an aid to possible remedial action. However, how and when

readers may use this knowledge to remediate comprehension difficulty

is still open to investigation. Oral reading data may prove useful

p -
~

particularly with less mature readers who are more likely to have
. proportionately greater oral as opposed to silent reading experiences
in beginning reading instruction. In conclusion, since the focus cof
this study was on the college reader and since most of the reading
experiences of these students were silent, this approach was not

considered appropriate.



)

1
Measures of Beha_v_ifgrga_l Correlates

Another source of Information about the monltoring rocen:s are
measures of behavioral correlates. These measures inolude eve move-
ments and other visual behavioral indices.

There 1s some evidence (ghebilgke and Fisher, 1981) to sudgest
that readers spend more time on new and what they deem as imbortant
information, although this is not conclusive (Ravne:r, 1978). What 1s
considered significhnt information depends, it would seem, on both
the nature of the reading situation and the criterlal task. However,
in support of Shebillske and Fisher (1981), Rothkoot and Billington
(1979), using college students and complete text, tound that <compatr ed
to incidental sentences, goal relevant sentences resulted in over
twice as many fixations.

Research related to monitoring and eve-fixations tends to assume
fixation duration 1s affected by the cognitive processing ogourrlng

\ o
during the time period of the fixabion, consecduently more difticult
words and nassages should lead to. longer fixation durations.

Of interest to.the issue of comprehenslion monitoring is the

\

extent to which different error conditions affect visual processing.

In a study conducted by Zola (1979) cited by McConkie and Zola (1981)
college students read 10 baraqraphs undcf each of 10 conditions

(2 levels of constraints—high and low—by 5 levels 6f error). Levels
of error ranged from a no error condition to a severe error condltion
in which the initial, fourth, and final letters were replaced.
Compared to the no error condition, fixation duration, saccade

kg

length, and freaquency of reqressive movement were all appreciablv
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higher in all other error conditions. As it would be expected, more
extreme errors caused greater disruption in eve movements and sub-

seguent reading patterns.

ieye movements and

This brief review of the literature related to
fixation duration does appear to suggest that readers monitor what
they read. However, considering the artificiality of the tasks and
the nature of the text used, the notion of basing a/theory of reading
on eye fixation as outlined by Just and Carpenter (l980) is tenuous
and certainly premature. Ultimatelv this technicue mav prove useful
as one of the manv converging indices that wg can apply to infer how
readers monitor coﬁprehensfbnA _

Baker and Anderson (1982) similarly atilized an error detection
paradigm; however, the errors consisted of meaningful words as
opposed to spelling errors. In this study college student;a§ggé
presented with four descriptive informational passages, in which the

. . t
supporting detail of the middle paragraph in each passage was incon-
sistent with the main topic of the passage. Each nassage was
presented sentence by sentence on a computer screen ahatsubjects were
permitted to reread prior sentences or the complete passage if thev so
wished. Subjects were informed they would be reauired to andwer a
series of multiple choice dguestions pertaining to the informationrggad.
Even though some subjects were alerted tojthe possibilities of incon-
sistencies in the passades, performance between the two groups was not
affected. 1In both cases subjects spent more time on Sentences

containing information that conflicted with prior textual information.

In an attempt to determine the nature of the processing strategies



utilized by the subjects, subject data records were reexamined for the
segquence of sentence exposures. CIf subjects were exposed to a main
point inconsistency, 31% immedliately reread the preceding sentence.

In contrast, if exposed to an inconsistent detail, onlv 163% of the
subjects looked back at the preceéinq sentence. These findings support
those reported by Alessi, Anderson and Goetz (1979) who found that
lookbacks can serve as a useful strategy to remediate comprehension
failures even if not initiated by the reader. However, a number of
other questions remain. Essentially, how did the participants attempt
to resolve comprehension difficulties through prOCedureé other than
lookbagks, and if lookbacks were used how did the nature of their
lookbacks vary from one participant to the other? Possibly thesc
concerns could be add;essed through thé use of additional techniques
such as introspection and concurrent verbalization.

Another technicue utilized by researchers to assess comprehension
monitoring is the use of nonverbal indicators. A study which typifies
this approach is reported by Patterson, Cosgrove and O'Brien (1980)
who examined children at each of four age groups, 4, 6, 8; and 10 and
presented them with oral messages differing in informational adecuacy
(information paftially informative or uninformative). Although the
nature of the criterial task was not clear, the children at each of
the four ages differed markedly in their nonverbal behavior. Children
at all ages showed more}h@nd movement and longer reaction times when
the messages were ambiguous.. When coping'with aninformative messages

four yvear olds made more eye contact with the speaker, however bodv

movement was unaffected. For six and eiuht year olds the reverse was

i
i
i
i
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trus=j f -ion, the researcher found that when verbal responses

PPnally requested these responses were added to the estab-

Mt terns of nonverbal behavior.
}

ner and Reis (1981) utilizing a textual format as opposed to

«~

language procedure found nonverbal and verbal variations
ss both comprehension proficiency levels and grade levels.
k- tially, sixth and seventh grade good comprehenders demonstrated

~ring behavior but failed to use lookbacks spontaneously, while

(ot

t . .
ei” = grade proficient comprehenders demonstrated monitoring and ucrd
loc,. -“ks. On the other hand, poor, ~inui, seventh and eighth grade

compre-~nders failed to demonstrate either monitoring or spontaneous

~oihacks.

studies of eye movements, lookbacks and.other nonverbal

behz iors indicate that readers, particularly college students and »

more proficient éecondary students, are aware of the existence of

comprehension difficulities and will attempt to utilize lookbacks in

an attempt to resolve these difficulties. , Ve
This notion of examining nonverbal indizators of comprehension _

monitoriﬁq may pro&e useful in the present exploration of how‘college

readers monitor their understanding of text. If we can assume that

behaviors such as lookbacks, gestures, nods, frowns, long pauses may

be indicators of ;omprehension difficulty and if these behaviors

occurred, particularly in a concurrent verbalization reading situation,

a researcher could probe to assess further the nature of the difficulty

and the remedial action the reader may have or is intending initiate.

- .

ey



Error Detection Paradigm

In aﬁ attempt te control the sections of discourse and text
subjects may find confusing, and ;Onsequently to examine the ways 1n
which individuals monitor their comprehension, numerous researchers
have utilized the error detection paradigm. In this approach errors
are deliberately placed in the passages and subject responses are
examined to determine the effect the error may have had on the reader's
processing and comprehension of the text.

In a preliminary investigation utilizing nontextual material
Markman (1977) presented first, second and third grade students with
instructions to complete a task. Some information was deliberately
omitted, consequently the criterial task could not be completed
successfully. In the listening condition ail subjects required some
probing before they noticed the inadequacy of the instructions.
Hoyever, the extent of the probing differed for each grade group with
the third graders reauiring the least probing, and the first and
second grade subjects reouiring tHé*most. Interestingly, if demon-
stratioﬁs of the tasks accompanied‘ghe instructions the children,
more readily indicated they had failed to understand. Markman (1977)
suggests that this initial insensitivity té their own comprehension
failure may be due to a lack of constructive processing. This would,

. , ,
of course, depend on the subjects' perceptions of the criterial task.
For instance, if the subjects based their understanding on the
comprehension of the simpler structures that comprise the more
complex hiéher order structures, and if these simpler sentences

contained the anomalies, then they would tend to overestimate how well

they understood.
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This was well exemplified in a later experiment in which third )
and sixth grade children were reauired tbo éct as editors and listen
to essays that contained both explicit and implicit contradictions
(Markman, 1979).  Although children were more likely to notice
explicit than implicit contradictions, most of the children judged
material as comprehensible even if the essays contained obvious
inconsistencies. These findings suggest that children may tend'to‘
evaluate their performance in a piecemeal fashion, focusing on
individual sentences as opposed to evaluating the higher order

/
relationships in text.

Similar figdinqs have been reported by Pace (1979). 1In this
study 84 children were presented with two stories about familiar
events. One story was.consistent with the children's scripts, while
the other story contained script-inconsistent information. Twelve
children in each of grades 2, 4 ;nd 6 read the stories while 12 other
children in kindergarten and each of grades 2, 4 and 6 listened to
the stories. BAll subjects were questiéned immediately and also

recalled the story information one week l}ater. Equivalent proportions

of participants detected the inconsistenéy initiallv and during

£

recall, and the recall of script congistent information was better
than the recall of script inconsistent stories. & primary interest
was the finding that listeners had more difficulty noticing incon-
sistencies than the readers. Perhaps it is the greater reliance on
the abstraction and structure of the text that may make violations
more obvious to readers. However, it should also be noted that many
readers failed to notice of report the script inconsistent informa-

tion.
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Not entirely in support of the above interpretation ot the

findings, Wimmer (1979) suggests that ability to deal with script

inconsistent information may not be purely a matte: of a deticit an

spontaneous conceptual processindg, but mav be more a matter ol a

wrong ini=ial representation of the violated script entry condition.

In this study, four and six vear olds were required to evaluate the

Susi,

possibility of a situation occurring in which a story charagter, :

was required to purchase some groceries. On her wdv to the supermarket

Suzi lost the wallet, and upon having to pay for the groceries she took
the wallet from the basket and paid the cashiler. Initiallv none of
four year olds and onlv 0% ot the six vear olds were able to recounice

the inconsistencv. However, 1f regulred to recognize the entry condlition

(paying is impossible without the wallet), performance for the tour veal

olds increased to 60% and tor the six year olds erformance increased to 100%
It seems logleal to suggest that what may be a critical factor :
is the extent to which young children may spontaneously draw ihe
relevant inferences and note the script violations. This was indeed
examined in a follow-up study by Markman (1979) in which third and
sixth grade children were encouraged to identify the i1nconsistent
information. Children who received the set instruct ions performed
significantly better than individuals who were n()t‘ﬂlnror‘med of the

inconsistency. Essentially, children who expected to find a problem

questioned the truth of statements far more trequentlv than children

without the expectations. .

Possibly the ability to monltor comprehenslon 1s facilitated

when the criteria for evaluatina one’s understanding are more
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explicit. For instance, Pace (1980) found that both second graders
and kindergarten subjects corrected their resbonses to auestions if
given the opportunity to do so. However, this aspect has not been
examined in any depth, and it would seem appropriate to suggest there
15 a need for research in which subjects' perception of the criterial
task 1s taken into consideration.

In a more recent investigation, Rels and Spekman (1983) presented
sixth and seventh grade poor comprehenders with passages containing
text-based and reader-based inconsistencies. Text-based inconsistencies
involved minor infradtions while reader-based inconsistencies were
linked to the reader's general understanding of the text, and involved
major violations ot reality. The tindings indicated that these less
proticient comprehenders could detect and correct reader-based
inconsistencles to a significantly greater degree than the text-based
inconsistencles. However, this research does not appear to be .
consistent with the findings from earlier studies. For example,
Garner (1981) presented 20 grade five poor comprehenders with three
short passages: one informationally consistent, one informationally
inconsistent and one containing polysyllabi; modifying words. The
subjects rated the modified word passage as much less comprehznsible
than the other two. What is of significance here is that the poor
comprehenders rated informationally consistent and informationally
inconsistent passages as equally comprehensible. It would appear
that evén though subjects are more likely to detect inconsistencies
when thev are in text as opposed to speech, some readers, particularly

poor comprehenders, may only process the text in a surface fashion



and conseauently overlook the higher level text inconsistencles.
Unfortunately in the Garner (1981) study, the subjects were not
interviewed as to why they ranked passayes the way they did.
Furthermore, in both of their investigations no observations were

conducted as to the reason or purpose they may have had for reading
/:
!

the material. This is an area that is consistently overlooked by
researchers utilizing an error detection paradigm. Clearly the
extent to which certain text deviations are tolerated by readers
depends upon how they perceive the criterial task. For instance, 1t
N
a reader rfhds only for gist, minor text infractions, such as incon-
sistent supporting details, may not be viewed as significantly
affecting understanding or pertormance on the criterion task.

The problems apparent in the above studiles were partially over-
come 1n the alternate approach suggested by Garner (1980). In this
study more proflcient and less proficient junior high readers were
directed to examine two expository passages as editgrs. Again sub-
jects were required to rate chunks Qf the passages as easy to
understand, okay, or difficult to understand. However, subjects were
also required to provide a justification for the ratings, particularly
the latter two. Subject responses differed both quantitatively and
qualitatively. Good readers tended to notice the disruptive offect
of the altered material far more freguently than the less proficient
readers. Furthermore, the more proficient comprehenders were also
more likely to utilize the text inconsistent intformation to support
their ranking than the less proticient readers.

In corroboration Winoyrad and Johnson (1980) attempted to examine

R
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the extent to which more proficient and less proficient sixth grade
readers monitor comprehension through the selection of appropriate
schemata. Subjects were assigned to either a preparation (schemata
activation) or a nonpreparation (nonschemata activation) anditiOn.
preparation consisted of a production task in which the subjects were
N
presented with a picture, directly related to the reading passage, and
were required to discuss the picture. In the no preparation condition
the children were required to read a word list comprised of the words
in the passage. Again as in the Garner (1950) and Markman (1979)
studies the children were asked to act as consultants in determining
the comprehensibility of the passages. The children's views of what
a consultant may do in this situation wés not examined.

Although sixth grade more proficient readers detected signifi-
cantly more of the errors than the less proficient readers, a
surprising number of the children failed to report some very obvious
errors. Only 56% of the good readers and 18% of the less proficient
readers noted all four errors. No evidence was found that would
suygest that schema activation would significantly improve poor
readers' error detection performance.

Although the use of an "editorial” directive in the .above study
may have been useful (particularly when we consider that most students
are unwilling to admit comprehension problems to an adult in a school
setting), the procedure may have been far more effective if subjects
would have been encouraged to edit the material to make the text more
comprehensible. This md& also facilitate a check on how they view

”

their role as an editor (i.e., look for inconsistencies 1n concept

40
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of wording). Conseguently, a more indep%h aualitative analysis of
the subject responses would have been possible.

More releVapt to the present research are those error detection
paradiygm studies using adult or college level subjects. In a study
involving college readers Baker (1979) asked the subjects to read
expository passages that contained intentionally introduced confusions.
The confusions were of three types: (1) inconsistent information, in
which the ideas in one sentence conflicted with the ideas of another;
(2) unclear reference, where the noun referent was ambigubus;

(3) inappropriate logical connective, where the expectations about the
nature of information following a particular connective was inconsis-

tent. The inclusion of these confusions was varied to either include

mailn points or details.

The Si;)PasqueS were presented in a single booklet along with
the complete instructions. All subjects were reauired to complete
thr—= parts, study, probed recall, and detection. The study was
conducted in a gfoup setting and all the subjects were required to
write theilr responses.

The initial error detection rate was 23% and even if subjects |
were informed that confusions were present the detection rate only
increased to 38%. Although subjects tested the consistency of the
ideas with one another, they focused more on the concepts themselves
rather than on the way they were logically connected in the text.
After examining the subjects' probed recalls and the retrospective
responses, Baker (1979) found that subjects often used unconscious

fix-up procedures to resolve the potential confusion. This procedure



includgd the use of prior knowledge to supplement explicitly presented
information and the formation of alternate interpretations of the
text. The more content-free decisions and behaviors consisted of
rercading previously read information; to check if some crucial
information had been overlooked; and making a menéal note that the
problem had arisen, but to continue reading and looking for clarifiéa—
tion in the later part qf the text. Furthermore, many readers decided
that, considerihg their reading purpose, the problem was trivial and
not worth the efforF,of trying to resolve.

These findings suggest that reports of text confusions may not
in themselves be a very sensitive index ot coumprehension monitoring.
Essentially, in addition to knowing whether or not a confusion was
detected, one must also know how extensively the text was processed
and interpreted. This further suggests that the question of most
interest is not whether readers monitor their understanding of text
but rather how they monitor it. 1In direct support of this Winograd
and Johnston (1980) contend that the greatest criticism of the error
detection paradigm ;s that it leaves the question unanswered, "Did
the subjects fail to detect the errors or did they detect the errors
but fail to mention them?" As the research suggests there may be
numerous other explanations as to why subjects fail to mention certain
texﬁ inconsistencies. for instance, Markman (1979) found gﬁildren may
just fail to recall the inconsistent information, or may lack the
logical competence to make the necessary inferences. Subjects may

also hesitate to criticize the experimenter, consequently the need for

subjects to act as editors was initiated. Furthermore, as discussed
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by Baker (1979), subjects mav not report errors because thev may
utilize prior knowledgye to supplement the information, mav assign
alternate interpretations to the text, assume the writer has made an
error and ignore it, or ignore the error for the time being and assume
subsequent information may resolve the in;onsistency. Other factqrs
such as lack of prior knowledge, suspension of disbelief, spontaneous
utilization of inferences to resolve the inconsistencv, and an over-
riding 'faith in the belief that speékers and wrilters usually intend
nessages to be truthful, relevant and unambiguous, also contribute to
infrequent reports of text inconsistencies (Winograd and Johnstorn,
1980) .

In addition to factors related to why subjects may not overtly
respond to errors in text, other design préﬁlems may be inherent in
the error detection paradigm. These consist of (1) lack of
specificity in determining the subjects’ criteria for comprehension,
{2) clearly indicating the location and nature of the target errors,
(3) the overreliance on retrospective self reports and (4) the use of
this paradigm in isolation of other paradigms (Cavanaugh and Perlmutter,
1982; Vinograd and Johnston, 1980) .

Altho;éh the error detection pgradiqm is subject to a number: of
limitations ?nd criticisms, the use of this approach has contributed
to our knowledge of the cbmprehension monitoring process. Essentially,
readers do recognize errors in text, however this recognition is
dependent upon maturational factors, reading competence and the

reader's perception of the criterial task.

In response to text inconsistencies readers reported the use of

43



a number of strategies in an attempt to resolve the potential confusion.

These strategies consist of the use of prior knowledge, rereadilng,

~T

and suspending judgement. However, how readers spontaneouslv use
"

these and other strategies and ho& these strategies are integrated
into a more holistic pattern of remedial action to deal with the
comprehension difficulty necessitate further investigation. Further-
more, the extent to which these strategies contribute to both the
successful resolution of the comprehension difficulty and criterial
task performance also requires more indepth exploration.

Essentially, the error detection paradigm mav be useful as a
converging measure to deal with guestions related to whether readers
may monitor their understanding of text. ﬁowever, for purposes of
this investigation more indepth convergent procedures and modes of

) .

analysis are required to deal with cuestions related to how readers

monitor their understanding of text.

Bgtrospective Approaches

Numeroﬁs studies have utilized a post-reading interview format
in an attempt to assess the nature of readers’ metacognitive knowledge
with reference to monitoring.

For instance, in the Forrest and Waller (1979, 1980) study
reported earlier, the children were interviewed individuallv and
asked 13 standardized questions about decoding, comprehension and
advanced strategies. Analysis of performance indicated tﬁat knowledge
of decoding, comprehension and advanced strategies increased with

grade level and reading ability. Of particular interest were the

£indings that young/poor readers gave little indication they understood

44

>



5
[

45

ke
how to monitor comprehension. Difficulty was evident in two
areas: (1) ability to identify and select task performance clues
which could be used as indicators to gauge test performance and
(2) remedial action that could be used to correc% the situation.

In support, Myers and Paris (1978) found that young poor
eight year old readers were less aware of strategies to aid compre-
hension than their older counterparts. For instance, the older
children appeared to know that the purpose for skimming was to pick
out informative words. However, the vounger children said they
skimmed by reading the easy words.

In a subsequent study Paris and Myers (1981), utilizing a
similar post readinyg interview procedure, instructed good and poor
fourth grade readers to read and 5£udy a storv so they could remember

s
the information. Following the recall the subjects were required to
report on their reading activities. This consisted of rating the
utility of 20 reading strategies on a nine point scale. Analysis of
the findings revealed that compared to good readers, poor readers .
tended to give higher rankings to the strateygles which had a
detrimental influence on recall.

Similar findings were reported by Gambrell and Heathington
(1981) in a study involving good and poor adult readers. In this
study the subjects were reauired to answer auestions about the effec{s
of task parameters and cognitive strategies involved in reading.
Compared to more proficient readers, the less proficient readers were

far less sensitive to strategv variables, the structure of text and

their role in facilitating comprehension.
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In 5upport, Hare and Pulliam (1980), in an attempt to determine
theinature of the relationship between college student metacognitiye
awareness and reading performance, presented good and poor colle;é'
students with an informational text. The subjects were required to
read the selection for meaning, think about what they were doing
while they were reading and upon completion write down everything
they noticed about their reading. While all studegts noted such
behaviors as reading for meaning, rereading, selectively reading,
adjusting reading speed, becoming distracted, relating reading to
personal experiences, reading every word, chunking words, and eves
moving faster than mind, the first four behaviors (reading for meaning,
rereading, selectively reading, and adjusting reading speed) differ-
entiated the most between high and low comprehension scorers.

Although research utilizing this particular research mode
suggests thefe may be a relationship between cognitive maturity,
reading proficiency and knowledge of factors and strategies related
to monitoring of reading performance, this research is fraught with
some rather serious shortcomings. For instance, as suggested by
Nisbett and Wilson (1977), Nisbett and Bellow (1977) and Cavanaugh
and Perlmutter (1982), individuals may have little direct access to
higher order cognitive processes. Consequently, what readers say they
do when they read and how they actually process print mav be very
different. Furthermore, as noted by Hare and Pulliam (1980), good
reade. and certainfi%more mature readers may be more articulate and
ver’ “1n less mature and less proficient readers. This suggests
that _.c¢ apparent limited metacognitive functioning of the less pro-

ficient and mature-readers may be more a reflection of their verbal
s

-

(
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ability than their metacognitive functioning. FEssentiallv, the

reader’s verbalized metacognitive knowledge may not be directly

A2
related to their personal metacodnitive knowleddge.

3§

By way of summary then, verbalization, particulary in response

to leading questions, may not be an accurate reflection of the

3 £

reader ﬁ;awareness about his/her performance. This 1is further con-

foundeg“ﬁf the reader is required to reflect and theorize upon past
performance as opposed to during reading performance. AS noted

earlier in the discussion, the primary focus of the existing research

has been more on whether or not the reader monitors. However, as it

EaY

has been pointed out in several instances in the precedling literature
review, many other facets of this area are probable and there appears
to be an obvious neéd for a more indepth examination of how readers

monitor their understanding of text.

Introspection and Protocol Analysis

Varying degrees of introspection using complete text 15 another
procedure utilized by researchers in an attempt to develop a further
understanding of the utilization of monitoring in the comorehension

of text. g

[

A study by Olshavsky (1976-77) tvpifies the use of this paradigym.

In an attempt to identify the type of Strategies readers employ to
comﬁrehend an author's messayge, Olsahvsky (1976~47) presented tenth
grade good and poor readers with narrative passages. The subjects
were required to think aloud each time s/he reached the end ot an

-

independent clause. This was .signalled for them by a red dot. In

!
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this way the prdcedure involved both retrospection and protocol

analysis. Analysis of the protocols revealed the use of ten strate-

gies. Olshavsky then clustered these into word, clause and stofy

related strategies. Of primary interest are the'iilitoring strategies

at the word and clause level. At the word level theé strategv con-

sisted of a stated fallure to understand a word. However, the

his difficulty

.4

strategies which followed in an attempt to resolve t

were not discussed. At the clause level Olshavsky (1976-77) found

that the majority of the readers utilized two strategies related to

.

the monitoring of understanding. These consisted of a stated failure

to understand a clause strategy (recognition of comprehension failure)
and a rereading strategy (remediation procedure). Although all the
readers used similar strategies,_the mo%e proficient readers used more
strategies than the less proficient readers. This in itself is
revealing and certainlv supports the findings of O'Brien (%98%).
However, what would be of greatest interest here is how the batterns
of strategies used bv readers differ. 1In other words, what is crucial
here is the examination of the relationship of strategies and how
certain patterns of strategies used relate to understanding. In
addition, the reader's pérceptioﬁ*of the criterial task was not
explicitly noted in the Olshavsky (1976-77) study. As noted by Smith
(1967) the exteﬁt to which a reader reads for purposes of different
~:tions will have an impact on the strategies utilized to
-standing of the text. This may have been a crucial

-

findings of a follow-up study conducted by Olshavsky
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{1978). In this study good and poor eleventh grade readers were
presented with narrative passages progressively increasing 1in
difficulty. However, contrary to expectations the incidence of
strategy usage decreased as the passages became more difficult. It
is quite possible that the pursuit of meaning could have been a
primary purpose’ for reading the initial less difficult passages.
How%égr, as the passages became more difficult the reading purpose
could have changed and consequently the utilization of strategies to
facilitate understanding could have been reduced. This would.also
lend support to the notion that readability is not purelv a function
of text, but may be more a function of how the individual interacts

with the text. This being the case, one could expect readers to

select and apply different strategies and patterns of strategies to
meet what they viewed as the criterial task, particularlv if the /
criterial tasks were too overwhelming. This suggests that-wpassages

\\_/
used to assess monitoring should be difficult enou?b to ensure
spontaneous monitoring but not so difficult so as to result in frustra-

Y

tion énd a breakdown of strategy use.

A further Stqu/Wﬁich utilized a procedufergf protocol analysis
was reported by Christopherson, Schultz and Waern (1981). They
presented high school students with contextual (title) and decon-
textualized (no title) passages. They were reauired to read the
experihental passage out loud and comment on theif thoughts. Upon-:

completion they were instructed to write down as much of the passage

as they could remember. Statements denoting the degree of the
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subjects' understanding of the text, suéﬁ as "I don't understand"
differed across conditions. Other attempts consisting of matching
text meaning with prior knowledge ("I didn't know that") or with
prior tex; meaning ("That's not what the author said before") also
differed across conditions. Although these reader comments and
reflections suggest differences in strategic intervention, the
possible strategies util;zed by the readers to monitor their under-
standing were not presented. Nevertheless, the critical importance
of this study is in the effect different gextual conditions may have
on subsequent processing.

In a~more recent study by Mitchell (1981) the categories in the

above research were revised. In this study voracious adult readers of

fiction were recuired tc respond to different types of jtext (fiction,

nonfiction). Two ;ypes of responses (metastatements and misreading)
indicated that the readers were monitoring theilr understanding of the
text. Metastatements included comménts that suggeéted tha; there was
no match between what the reader read and what made sense to him/her,
while misreadings indicatedvthe reader had failed to understand the
text even.though what he read made sense to him. Interestingly, the
incidence of monitoring was appreciably'highér_in the nonfiction than
the fiction text. Mitchell (1981) noted thet manybreaders read albng

automatically and responded with cognitive match statements ("I see").

—

However, when they encountered difficultv, particularly when reading

the nonfiction text, they reverted to‘restatements and metastatements.

-

At this point processing was deschibed'by the subjects as becoming



less automatic and more conscious.  This supports the notion
proposed by Brown (1980) that as the task becomes more dittrocult

readers may, depending upon proficiency and cognitive maturity,

more consciously intervene strategicallv to comprehend =he oot
¢
This notion proposed bv Brown (1980) may have certors imiiloas
tions for the use of probing in the present studv. Since one of

the primary concerns in probing and concurrent verbalizatlon 1o
the extent to which this procedure may interfere with unconsclous
text processing, and since ditticulty tends to contribute to more
conscious processing, probing and the encouragement ot verbaliza-
tion at this point may not adversely affect text processing and
Llrl(ie;standlrlx;. However , as noted bv Olshavsky (1978), it the text
is too difficult the 1ncidence of stratedic intervention 1s reduced.
This suggests that nonfiction text that 1is percelved as challenging
but <t not overwhelmingly Jdi1tfficult by réaders would more likely
facilitate consclous strategic activite. This strategle actaivity,
if articulated bv the reader through concurrent verballzation,

he researcher.  As

would then be open to scrutinv and analvsis bv t
evidenced by the present literaturec review this has not beSB
thoroughly examined and as such constiltutes a @a%or thrust of the
present studv. However, some breliminar’ work has been recent 1v
reported which was considered a prorising lead to the present
investigation, and thus warrants a brief discussion here.

In an exploratorv study bv Collins, Brown and Larkin (1981)

four adults were required to listen to five difficult-to-understand
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and talk about how they attempted to undeTStand the t‘ext. Analvsis
of the protocols revealed that the subjects attempted through a
procedure of progressive refinement to construct a model of t;hf‘* text .
Of interest is the consistent reported use of a variety of general-

&)
3

el
purpose problem solving strategies to construg% a model of the text.

These will be individually discussed and illustrated through reference
to the experimental text used by Collins, Brown and Larkin (1980} .
Boating Text
John and Bill were sailing on Mystic Pond, and they saw
a coffee can floating in the distance. Bill said, "Let's go
over and pick it up.” When thev reached 1t, John picked it

up and looking inside said, "Wow, there are rocks in the can.'
Bill said, "Oh, I guess somebody wanted the can to float

there.’
1. Rebinding: Changing the last variable bound to the model
of the text reconstructed. This usually occurs if the va}ue of variable
bound to the text leads to a conflict. In an attempt to resolve the
conflict the individual trvs another binding for that variable.
E.g. Well the can was either opened and then somebodv closed 1t
using a plastic 1id or some other kind of 1id, in which case if
thev didn't open it, then I don't see how they could have gotten
the rocks into it, so they must have opened it.'’
In this instance this individual considers the possibilitv that the can
had never been opened. This of course leads to the conflict with
the fact that the can had rocks in it. At this point the subject
resumes the assumption the can had been opened.
2. Questioning a Default Interpretation: Ouestioning initial
assumption the individual may have made about the text.

E.g. This is a real world, the rocks are normal and the can

is a standard coffee can.



3. ouestioning a Direct or Indirect Conflict: This involves the
guestioning of an earlier bindina.

E.g. One subject decided there was a plastic lid on the can.
Later while considering the function of the rocks, he considered the
possibility that the rocks were lighter than Wd{or and their fuanction
was to displace water. However, for the water to get 1nto the can
there had to be some opening. Either there was no lid on the can or
the 1id leaked.

4. Near or Distant shift of Focus: If a subject cannot solve a
question he may move to another aguestion closely related to the
previous auestion.

E.g. A change from Why didn't the can sink.” to What was the
purpose of the rocks?

5. (ase Analysis and Most Likelvy Case Assignment: The
systematic consideration of all alternative possibilities and the

selection of the most likely possible 1n an attempt to constrain

the possible solutions.

F.g. Initially considering whether the can was open_or not, to
finally deciding that the can was closed with a plastic lid, and
contained only rocks.

The analysis of the protocols also revealed that the subjects
evaluated a number of medels while trying to m3fee sense of the text.
According to Collins,ABrown and Larkin (1980), the subjects applied
four different tests to assess the plausibility of the models against
their world 'knowledge.

1. The plausibility of the assumptions and consequences of the
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model, and how these relate to the subject's world knowledge.

E.g. Assuming that Mystic Pond was salty, by thinking of cases
ot salt water lakes, but then deciding that it was inplausible that
salt water would hold up a can-filled with rocks-

2. The completeness of the model in terms of how well the
assumptions and consequences of the model answer all the guestions
that arise.

E.g. Assuming the pond was comprised of salt water would answer
the question, Why didn't the can sink? but this would not answer the
quest ion, What was the function of the rocks?

3. The interconnectedness of the model in terms of howﬁwell all
parts of the model fit together.

E.g. In the final evaluation of the model, the winds entered in
two ways, to sail the boat and a force to anchor the éan against.

4. The match of the assumptions and consequences in terms of
pgrticular aspects of the text.

E.g. Sailing on the pond could not mean ice sailing, since the
can was floating and was not held up by ice.

Although the above progressive-refinement theory of text under-
standing and constraint satisfaction as outlined by Collins, Brown
and Larkin (1980) may have some limitations particularly with reference
to the schema theoretic view of understanding (Thorndyke and Yekovich,
1980), and the readers' use of auestions to facilitate Yhe construc-
tion of text models, their attempt to outline some of the inferring
strategies readers may use to reconstruct text may have some utility

for a more refined system of analysis to determine how readers may



attempt to overcome comprehension difficulties. /
< ’

For instance, Phillips-Riygs (1981) tested aspects of this
model using narrative text with sixth grade students. In addition
to recognizing the strdteqjeﬁ of rebinding, questioning a default
interpretation and refocusind, a number of other strategies emerded.
These are:

1. Analysis of Alternatives. The reader suggests a number of
possible alternatives, however.d selection is not made until more

\
information is available. This strategy 1s primarily characterized
bv tentativeness.

2. An Alternative is Held in Abeyance. An al}grndtiVe 1

§
selected and held in abeyance because the alternative does not fit
the prior or subsecuent data.

3. Confirming an Immediate Prior Interpretation. A response
is devised to maintain consistency with an immediate prior response.

4. Confirming a Non-immediate Prior Intervretation. The reader
selects a prior intervretation which was held in abevance. This
selection is based on subseguent information.

5. Transformation of Information Based on a Default Interpreta-
tion. The reader alters new information to maintain conslstency with
a prior interpretation, in spite of inconsistencies. Essentiallv, the
reader bases an assumpticn on incorrect knowledge.

6. Empathizing from Experience. The reader may project him/
herself into the actual situation and experience another condition or
state. This is then made part of the interpretation.

7. Neglecting to Respond. In this case the reader does not

respond or reiterate a Lrevious interpretation.
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The collective strategies outlined by Collins et al. (1980) and
especially those outlined by Phillips-Riggs (1981) appear to be .
prima;ily dependent upon self questioning or responding to externally
posed questions, and as such may restrict explorative possibilities
in determining how readers spontaneously monitor their understanding of
text.

However, keeping this possible limitatioﬁ\in mind, these categories

N
0y

could serve as a tentative basis in this investigat;3h fof the pre-
liminary analysis of the strategic protedures spontapeously initiated
by readers in an attempt to resolve particular comprehension
difficulties. Furthermore, because of the particularly revealing
nature of concurrent verbalization and protocol analysis, this
procedure will be adapted and utilized in this study.

The review of the literature has thus far indicated a number of
procedures that have been employed to investigate the monitoriﬁq
prééeSS and related reading comprehension processes. Even though
these procedures have advanced our understandiné of this cruéial
reading component, it would seem ﬁhat except for protocol analysis
(concurrent verbalization) the remainder of the other approaches in
themselves were not suitable for the purposes of the present research
problem. There is, however, a well-known procedure that was considered
_to be highly appropriate for the pfoblem of a more indepth examigation
of how the monitoring process operates with proficient readers. This
procedure, the cloze procedure, has been reported in the literature

for nearly thirty years and has recognized validity as a reading

comprehension measure.



Cloze Procedure

This technique initially devised by Taylor (1953, cited in
Taylor, 1957) requires the reader to fill in deleted portions of
passages. Although many formats have been used, the reader is usually
presented with a passage in which every nth word is deleted and s/he
is required to fill in the appropriate term. The utility of this
technique, in conjunction with introspection and protocol analvsis,
as a way to gain insight into how readers comprehend has been aptly
demonstrated by Jenkinson (1957).

Descriptive metaphorical, allegorical and ironical cloze texts
were presented to 11 above averagye and 11 below average high school
subjects. The students were required to retrospect in one condition
and introspect in the other condition as they completed the passages.
Analysié of the protocols revealed that although the groups did not
differ in their awareness of errors, the more proficient readers were
more likely to retrospect to check meaning, correct errors and assume
a tentative stance than the less proficient readers. Of interest was
the ability of the more proficlient readers to shitt approaches to
meaning and adjust the lnterpretation to include the meaning of the
whole passage.

Another study, more limited in scope, was condu;ted by DiVesta,
Hayward and Orlando (1979). Two cloze paragraphs, one in which the
initial half was left intact and the other in which the final half was
left complete, were presented to sixth, seventh, eighth and secondary

good and poor readers. Twelve unrelated paragraphs comprised the

test which was purported to measure differences in readers' use of
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running and subsequent text. As expected, the older and more pro-
ficient readers petYformed eagually as well in both cloze conditions.
However, the less mature and less proficient readers performed more
poorly when they were required to make use of subsequent text to
complete the passage. These findings suggest that less proficient
and less mature readers make less efficient use of the strategy of
searching subsequent text for cldrification and possible confirmation
of a response. Unfortunately no other introspective, retrospective
or on task data were gathered by DiVesta et al. (1979) to confirm the
¢

interpretation of their findings.

The cloze testing procedure, since its inception, Bas been
considered a reliable, objecti;e measure of comprehension.,. This is
evidenced by psychometric strengths (Jenkinson, 1957; Tavlor, 1957;

Bormouth, 1969; Entin and Klare, 1979; Lamb, 1979), process measures

(Jenkinson, 1957), measures of learning from text (Rothkopf, 1968),

Ve

measures of literal comprehension (Berk, 1979), measures of ability to

employ macrostructure operations (Thomas an‘iﬁridge, 1980) and measures
of text recall (McGee, 1981).

However, debate still reigns as to what aspects of comprehension
are€ involved and measured by the procedure. One of the major
criticisms of the cloze procedure is in regard to the lack of
sensitivity of this measure to the influence of context beyond the
immediate sentence level. This concern was initially voiced bv
MacGinitie (1961) and Mi%ler and Coleman (1967) and more recently. by

Caroll (1972) and Hoffman (1980). According to Shanahan, Kamil and

Tobin (1982) this lack of sensitivity was aptly demonstrated in a



study in which they presented a different cloze condition to each of
£0
three groups of college students. One group recechd‘standard
passages, a second group received the same passages but with scrambled
sentences and a third group received other passages which contailned
embedded sentences from the original passages. In an attempt to
control for a ceiling and floor effect the nonfiction passages were
Wwritten at three different levels of readability, seventh to eighth
grade level, eleventh to twelfth grade level and college graduate
level of difficulty. All sentences were of lengths evual to multiples
ot five, and every fifth word was omitted in the sentence. shanahan
et al. (1982) and Cziko (1983) noted that the texts were not con-
structed to be especially sensitive to intersentence information
usage. No performance difference was found across the three conditions.
According to the researchers these tindings suggest that the cloze
procedure is insensitive to the use of intersentential information,
and may not be a good measure of intersentential information integyra-
tion.

These findings do suggest that cloze performance may be largely
influenced by the cues in the immediate context around the missing
word. However,.other researchers have reported evidence to the
contrary.

For instance, Rankin and Thomas (1980), in an attempt to investi-
gate the influence of familiarity upcn contextual constraints,
assigned eighth grade students to two conditions, pretreatment cloze
with no prior reading of the selection, and post-treatment cloze with

one prior exposure to the selection. Four deletion ratios, everv



fifth, sixth, tenthr fifteenth word was omitted from the descriptive
narrative texts. fhe researcher found that individuals who were
permitted to read the passage before completing the cloze version of
the text performed better, particularly with reference to content
words, than individuals assigned to the pretreatment cloze condition.
Greater context (lower deletion ratio) facilitated inferences for
content words, but this condition appeared to reduce performance in
prediction of function words. This finding had already been estab-
lished by Taylor (1957). Such difficulties in predicting function
words and the influence ;¥~prior exposure to the text (familiarity)
on subjects' cloze performance suggests that the cloze procedure is
more than j;st a measure of responses to local contextual constraints.
Further evidence in this vein was provided by Thomas and Bridge
(1980) who found a high correlation (.80) between eighth grade student
cloze performance and recall of larger cohesive units. ,
Similarly, McGee (1981) found that fifth grade less proficient
readers could remember more after completion of a cloze passage than
if just required to read and recall the information in a noncloze
situation. The evidence from these two studies would further suggest
that cloze performance is affected by intersentential contextual
constraints. 1If this_were not the case, recall performance would be

inhibited,by a cloze task.

>

In summary, it would appear that mapy variables including the
‘ p 5
nature of the text (familiar vs unfamiliar) 'and nature of the deletion

(random vs select) will affect cloze performance.

For the purposes of the present study the cloze procedure was

it

»
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adapted as one of the procedures to explore how readers monitor their
comprehension. The primary stfenqth of this procedure 1is not its
ability to predict post-reading performance and readability but rather
as Jenkinson (1957), Rankin (1974) and Jongsma (1980) suggest, this
procedure can provide us with a slow motion view of significant aspects
of the reading process. It would seem likely that the cloze task, if
used as a methodology in reading }esearch, could be further strengthened
through the addition of protocol analysis (concurren% verbalization)

in a collaborative research context. This was therefore included in

the experimental design of the present study.

Summarx

The research involving the methodological procedures of predicting
performénce, oral reading, measurescﬂ:behaviogal correlates, error
detection paradigms, retrospection, introspection and protocol analysis
and the cloze procedure have contributed to our understanding of the
comprehension monitoring process. The review of the literature indicates
that readers vary considerably in cognitive and metacognitive knowledge,
experience, strategic resources and sensitivity to task demands. This
variability is further reflected in how readers use these competencies
in meonitoring their understanding of text. Essentially, readers use
aspects of their competencies to (1) recognize comprehension failure
has occurred, (2) decide whether'or not to attempt a resolution of the
failure, (3) implement appropriate remedial action and (4) decide

whether or not the action was successful and the difficulty was

resolved. Even though this provides a general framework for

o
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investigation it seems apparent that many questions still remain.
Essentially, what is the nature , of the strategies and patterns of
strategies readers use in an attemﬁf to resolve comprehension
difficulties, and to what extent does this action relate to (1) the
successful resolution of the comprehension failure and (2) criterial
task performance? Furthermore what are the types of cbmpreheﬁsion
failures identified by the participants?

This study will attempt to investigate these gquestions and others
through the use of a research design comprised of two convergent
methodological procedures, concurrent verbalization and the cloze

procedure. The development of these procedures and the research

design will be the-focus of the following chapter.




«Chapter I1I

N
AN

THE DESI@ETOF THE STUDY

Intreduction

The primary purpose of this investigation was to exariine how
college readers attempted to resolve comprehension difficui&ies.
In order to explore this and other related research cuestions, four
types of reading conditions were developed: Reading Recall (Cl),
Reading Recall Concurrent Verbalization (C2), Reading Recall@%loze

V.

(C3) and Reading Recall Concurrent Verbalization Cloze (C4). These
conditions, the participants,>the reading material, the procedvre,

-

and the accompanying rationale will be presented in this chapter.

The Participants

The focus of this study was the observation of the undergraduate
college reader. This population was éelected on the rationale that
the reading process and strategies of interest would likely be at a
more advanced level of development in comparison to elementarv and
secondary schools.

Furthermore, it was assumed that college students, because of
their developmental maturity, would likely be more conscious of their
own cognitive activity, be more verbal and reflective and consequently .
would be more able to contribute in the concurrent verbalizations.

Participants for this stud¥ were selected from three sources. For

63
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the first preliminary exploration six after degree students were chosen
from a Spring Sessidh language arts class being held at the University
of Alberta. A second group of pdrticipants for the second preliminary
exploration, main study, cloze readability and familiarity and idéa

unit identification and ranking were chosen from three first year under-
graduate classes at Mount Saint Vincent University in Halifax; Nova
Scotia. An additional 18 graduate students from MountASaint Vincent.
Univeféity comprised the third population source. These graduate
students were chosen from a Masters level graduate course and were used

for comparative purposes in the idea unit determinatjon and ranking

of the study. % ‘

X7

The six undergraduate students for the first preliminary investi~
gation volunteered after the class was approached, and the nature and

purpose of the investigation were outlined by the researcher. Although
. 0 :

many students expressed an interest in the study, only six students

felt they could commit thelthfqe to four hours requifed._

FUN,
o« ’

first year undergraduate psychology classes at Mount. Saint.Vincent

v

University were approached by the researcher. These classes, two of

-

’ : ¥
which were taught by the researchsr, were briefly introduced to the

study. The students were informed by the researcher that he was

interested in exploring how students attempted to understand writfen“

material, that 33 students were requiredrand that the total time
commitment for each would be approximately 12*hours. In addition,
students were notified that those who volunteered to participate in the

study would receive partial course credit of 4 percentw§hich would be

-

&

Following completion of the first preliminary exploration, three
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sdded on to their final course grade. It should be noted that students
were given other research project participation alternatives conducted
by other researchers in the department to obtain the additional course
¢

credit.

From a total of approximately 210 students approached, 90
volunteered to participate in the research. Of these 90 students,
23 were chosen for the main study, 4 were chosen for the second

a
preliminary investigation, and 6 were assigned to the cloze readability

component of the investigation. ’

The 33 students were chosen randomly from the initial group of 9o
volunteers and assigned to the different components of the study.
These undergraduate participants were then interviewed briefly, in
person or by phone, by the researcher and informed of the component
to which they had been assigned and both the time commitment required
and the accompanyina course creéit were again reviewed. At this point
all participants were given the option of not participating and if the
student chose ndot to volunteer, they were thanked for their interest
and another individual was substituted in their place.

~.

The remaining 57 undergraduate students who had volunteered but
had not been selected for participat{pn, were informed and thanked by
the researcher for their interest in tne studv. This was done during
reguiar class time and the procedure used to select the research |
participants was also outlined. 1In addition, students were told that
if any obeninqs occurred é&éy would be informed, however in the mean-
time they should volunteer to participate in other research being

conducted in'the department at that time.

A



At a later point in time and in an attempt to develop a more
clear description of the main passages used in the study a further 12
students were selected from these remaining 57 volunteers. These
students, participated in the idea unit identification and ranking
aspect of the investigation. The partieipants were contacted in person
or by phone by the investigator, and asked if they were still interested
in participating in the study. In addition, the students were informed
of the time commitment, three to four hours, and the 2 percent course
credit. Of the 12 students contacted all agreed to participate.

In total 51 undergraduate students were involved in the étudy.
Twenty-eight participated in the developmental aspects of the design
(6, first freliminary'investiqation; 4,‘second preliminary investiga--
tion; 6, cloze readability and familiarity; and 12, ‘idea unit identifica-
tion and ranking) and 23 were involved in the main study. Of the 28
undergraduate participants involved in the development aspect of the
design, 6 resided in the Edmonton area and 22 lived in the Halifax
area. The 6 s&udents in the first prelim;nary exploration were after
deqree"students, registered in the Faculty of Education, Edmonton,
while the remaiﬁing 22 students Wer; all first year undergraduate
students, and were either registered in Bachelors of Arts, Science,
Commerce, or Secretarial Arts programs at Mognt Saint Vincent
University. All volunteers were women, monolingual Enclish, and
were considered full-time students.

In addition to these 28 undergraduate students, 18 graduate
students were selected and included in the developmental component of

the research design. These students were selected to partake in idea
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unit identification and ranking of the experimental passages as a
basis for comparison with the undergraduate sample involved in this
part of the research project. Participation was voluntary.

In total 46 students were 1nvolved in the development of various
aspects of the design. For a summarv of the number of participants
involved, their involvement and contribution, time commitment and
course credit see Table 1.

The 23 participants in the main study consisted of 22 first vcar
full-time students and one part-time student. All were either
registered in Bachelors of Arts, Science or Commerce programs and as
indicated by final course grade performance, all were average or above
average students. Two of these 23 participants did not complete all
16 sessions and were deleted from the study. O©Of the 2. who completed

all the sessions, 5 were males and 16 were females. All resided in

the regional Halifax area and except for one individual were monolingual

English.

In summary of this section, 69 students were included in various
aspects of the study. Forty-six particimants were included in the
development of the research design and the remaining 23 volunteers
were included in the main investigation. The nature of contributions
made by the initial 46 participants will be dealt with in this chapter
while the contributions of the 23 main participants will be discussed

in Chapter V.



Table 1

Participants' Assignment to Study, Time Commitment and
Course Credit

Time Course
Aspect of Commi tment Credit
Participants Purpose the Research {hours)
6 Undergraduate Development of First 2-4 -
Students texts and preliminary
procedures investigation
4 Undergraduate Development of  Second 9-13 42
students procedures and”® preliminary
texts investigation
6 Undergraduate Description and Cloze"“Reada- 8-9 4%
students development of bility\knd )
texts and text
procedures familiari{y
—
12 Undergraduate Analysis of Idea unit 3-4 2%
students texts identification
and ranking
18 Graduate Analysis of Idea unit ' 1-1.5 --
students texts identification
and ranking
46 Total number of
students contributing
to the development of
the design
*23 Undergraduate Data for Main study 9-13 4%
students research
questions

59 Total number of
participants
(development of -
design + main study)

®x o
Two undergraduate students in the main study onlv completed two hours
and one session. These students were dropped from the study and
received 1% course credit for their participation.
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Reading Material

Rationale

The initial selection oﬁ the reading material was based on the
following considerations:

1. In an attempt to ensure maximum ecological validity, the
texts should more or less match the reading material commonly used by
the participants and encruntered in the college reading situation.
Essentially the material is contextually real in both content and
genre. é}reader does not just read and recall; the participant

#
x

pursues this encounter for a purpose. Hopefully if the reader views
the content as adding and contributing to the information and knowledge
required in a course of studies, the material will appear more relevant
to the participant. Furthermore, tﬁe participant may then be motivated
to understand and remember the content for a purpose other than purely
meeting’ the demands of thg triterial task. This pursuit of self gain
may ultimately contribute to a more varied and data rich encounter.

2. The passages are long enough to provide a wide range of verbal
responses but yet not so 1engthy that the reading task becomes tedious
and frustrating for the participants. The optimum length for this
purpose was approximately 750 words.

3. The difficulty level of the passages is such that the passages
are difficult enough to encourage the reader to monitor his/her

comprehension and move into the conscious mode, but yet not be so

difficult that the text may be potentially incomprehensible and a

source of frustration for the reader (Brown, 1980). This will hopefully

provide more extensive and data rich verbalizations.
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4. Nonfiction material was used. Compared to f&giion material,
nonfiction text should result in moré monitoring. Th;sﬂis supported )
by Mitchell (1981) who found a greater incidence of statements
reflecting monitoring in nonfiction reading gituations. {V

5. Although the reading material was selected bv the researéher,
it was felt that this did not adversgly affect the ecological validity
of the study since most expository material read by students at the
college level was not sg%f selected. Furthermoré,'readers of self-
selecting material may choose material reduiring less cognitive effort,

-

3 . >
and consequently less monitoring may ensue.

Passage Development

Initially twelve 750 word expository passages were adapted from

college level expository materials (see Appendix A). Four passages
were taken from reading material normally €ncountered by first year
N N - .

~ AR
<7

undergraduate education students, five weré selected from second and
third year college methods texts and three were adapted from upper
level college level material. The following is a list of the initial

12 passages constructed.

First year undergraduate materials:

"Concrete Operations"

(Adapted from Kauchak and Eggen, 1980, pp. 6
1973, pp- 34-35) t

"Inferences: Going Beyond the Information Given'V<%F"
(adapted from Kauchak and Eggen, 1980, pp. 37--43)
"The Quest for Equilibrium"

(ndapted from Kauchak and Eggen, 1980, pp. 53-58)

.
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"The Scientific Process” Lo
-

e

(Adapted from Kauchak and Eggen, 1980, pp. 3-15)

Second and third year undergraduate college methods materials:

"Developing Children's Abilities to Write Ekbository Materials”
(Adapted from Hennings, 1982, pp. 8-17)

"Helping Children Develop Skill in Phonic Analysis”
(Adapted from May and Eliot, 1978, pp- 35-49)

"Teaching Children to Find Part-Whole Relationships in Reading

Material"”

(Adapted from- Kachuck and Marcus, 1976, pp. 158-160)

"Seven Steps to Teaching Beginning Readers to Spell”
(Adapted frem Gentry and Henderson, 1978, pp. 632-638; Lundsteen,
1976, pp. 347-349; Johnson, Langford and Quorn, 1981, pp. 584-585)

"Word Recognition”

(Adapted from May and Eliot, 1978, pp. 27-35, 110-127)

Upper Level College Material:

"Language and Reading”

(Adapted from Gocdman and Burke, 1980, pp. 10-13)
"Thé Functions of Language"”

(Adapted from Tough, 1977, pp. 45-69)
"The Development of Thinking"

(Adapted from Mussen, 1973, pp. 31-36)

First Preliminary Exploration

Although the primary exploration was to examine Ppassage
adequacy, procedural aspects were also considered here. This
exploration involved six after-degree university students enrolled in

a spring session course at the Universitv of Alberta, Edmonton.



Although these sessions were exploratory and no fixed procedure was
followed, attempts were made to provide each participant with two
different passages, on in a Reading Concurrent Verbalization Recall

(C2) condition and another in a Reading Concurrent Verbalization Cloze
Recall (C4) condition. Since thes? participants were after—degrée
students, all but one were presented with upper level college material.
As a basis‘of comparison the one exception recefsed the passage
"Developing Children's Ability to Write Expository Material"” in the C2
condition. The selection of passages was based on the assumption that
reading material above an individual's level of college enrollment

mav facilitate more monitoring responses than.if the material was below
the participafﬁ's level of enrollment. Cursory examination of the
results revealed this assumption was partially supported. For instance,
the one participant who received the below enrollment level passage
found the passage very easy and very few instances of monitoring
occurred. Overall, only two passages of the initial 12, The Development
of Thought and The Function of Language appeared to be difficult enough
to ensure extensive and data rich verbalizations. Procedurally it

was found that a lengthier practice passage and observation session

N

were required for both of the concurrent verbalization conditions.

Final Construction of Passages

<

In response to the findings of the first preliminary investiga-
tion, and as a result of th€ final selection of a group of participants
from an introductory psychology course, the secoﬂd and third year under-
graduate college methods materials dealing with sbecific instructional

procedures, were no longer considered to be appropriate. However, with

Ty

iy
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some minor editorial changes, the passages, The Quest for Fouilibrium and
The Scientific Process, were retained as material for the observation
and practice sessions in this study. These passages were considered
difficult enough to encourage some monitoring and also permit the
participant to become familiar with the task. Furthermore, the topics
of eaguilibrium and the scientific process were areas that were covered
in the opsychology course and« as such wete considered to be of suitable
relevénce for the participants. The remaining two passages, (oncrete
Operations and Inferences: Going Beyond the Information Given were
not selected because the topics were given less coverade in the
psychology course and may have been considered less relevant by the
participants.

Following some minor revisions and editorial changes, twoO upper
level passages, ?Q? Function of Language and The Development of
Thinkina, were selected for inclusion in the main study. Both thése
passages were considered relevant by the researcher since the topics
of language and coqnf%ive development were both primary components of .
the psychology éourse. The passage Language and Reading was cohsidered
to be less relevant and was not selected as ﬁaterial for the study.

Two additional passages, Kinds of Variance and Types of Learning, were
developed by the researcher. These texts were adapted from upper level
college material and like the other texts utilized in the study were

N - . - ;
related to topics covered in the psychoﬁ$§7 course.

The final selection of passages for inclusion in this study were
as follows: T

Passage 1 "The Function of Language" (P1l)

(Adapted from Tough, 1977, pp. 45-69) 5
e

o



Passage 2 "The Development of Thinking" (P2)
(Adapted from Mussen, 1973, pp. 31-36)

Passage 3 "Kinds of Variance" (P3)
(Adapted from Kerlinger, 1973, op. 73-80)

Passége 4 "Types of Learning" (P4)
{(Adapted from Gagne, 1970, pp. 47-64)

Practice Passage 1 "The Scientific Process"”" (Prl)
{Adapted from Kauchak and Eggen, 1980,

pp. 3-15)

Practice Passage 2 "The Quest for Equilibrium” (Pr2)
(Adapted from Kauchak and Egggn, 1980,
s Pp. 53-58 and Ginsburg and Opper, 1969,
pp. 18-19)
< ' .
All passages were written in a descriptive informational style,

which provided an explanation or a description of the ﬁarticular topfc.
This style is most notably characterized by terseness, density of
detail, and Qeneralizations and illustrations abouﬁ the topic in
question (Furness, 1979; Karlin, 1975). ,ill text$ were comprised of

a main topic and “four related subtopics.hlEach subtopic was comprised
of a definition or explanation and if appropriate an expansion to an

illustration. All subtopics were ordered as outlined in the tbpic
(Graesser, 1978@’G£§¢n,w1980; Just and Carpenter, 1980). These passages

* P}

(xl - 6 4»7:‘?
are presented in- Appendix B.

-

Readability Procedures: Fry and Cloze

Although the primary criterion f8r readability was that the
passages are suitable for the-reaéiné“situation, as outlined by the
previous rationale, two other converg;nt measgres of readabiiity, the
Fry (1980) proced;;e gnd the cloze procedure (Bormuth, 1968), were

utilized. The Fry readability measures indicate that the readability

range of’ the passages was from beginning college lev.l, grade 13, to

<«
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midféollege level, grade 14 (see Table 2). This would suggest that

g

all the passages are of roughly eguivalent difficulty, and are
difficult enough to insure some comprehension monitoring. Howé&er,
AUe to the possible influence of motivation, wide divergences in
. academic qualifications of the college population and subject
specificity, on thHe Fry readability norms, the cloze readability
procedure was used as an additional control measure.
” For this purpose six participants from the initial sample of
volunteers were randomly selected (Owen, 1962) and presented with a
booklet containing the six passages. Using the clozé readability
procedure outlined by Vacca (1980) and Jongsma (1980) every fifth
word was omitted. With feference.to subject familiarity, each passage
was preceded with an open—-ended question in which the participant was
required to discuss his/her faﬁéiiarity with the text.

Included were appropriate instructions, a practice pdssage and
. N :

questions related to subject familiarity. The order of passage

presentation was randomized and participants were encouraged to

EN

complete no more than two passades per session. See Appendix C for

-

copies of the instructions, practice passage and subject familiarity
. .

-

questions.
The results of the students’ performanc; on the cléze task are
shown in Table 3 and it would appéar that except for practice passage
one (Prl), all_fhe passages are of roughly equivalent difficulty
{i.e., mean percentage score§ of less than ZO%). An examination of

the lov- ~centage of exact insertions in the passage would suggest

tha. e level of difficulty was s fiddent to facilitate monitoring on
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Table 2

Fry Readabilitv Scores

76

Readability
Passage Grade {Bcore .

Pl The Function of Language: 13

P2 The Development of Thinking 13

PB: Kinds of Variance 13

P4 Typgs of Learning 14 Vs

Prl The Scientific Process 14 \

Pr2  The Quest for Equilibrium 13




Table 3°-
Cloze Procedure Percentage Scores &
Percentage Scores
Participant ’ : Pl 7« P2 P3 P4 Prl Pr2
1 ‘ 36 38 34 26 26 34
) > . L
2 ‘ 28 21 - 20 21 14 ™39
3 48 54 50 49 51 _ 54
%
4 32 29 25 25 20 w23
5 44 32 48 33 24 33
>

?‘ 7

6 ( - 32 35 34 . 34 26

| . . !
A . P
LA

Mean Percentage Scores 38 . 34 35 31 28 - 35

.,
GF
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the part of the participants. Furthermore, as indicateq j, Table 4,
66 Sercént of'the'responses indicated some famillarity with the ‘&
passages while the remaining indicated no famj1i2¥ity with the‘tekts,

N R , i
N 47 3
Table 4

Text Familiarity

——

E / ' Total Number

P1 P2 P3 P4 pr1 Pr2 of Responses
Number of participants 3 4 3 4 4 5 23
who expressed some '
familiarity ‘

\<—%

Number of participants 2 2 3 2 ‘2 1
who expressed no ) ' , :
familiarity Lo
Total. number ,of 5 6 6 S, 6 6 ‘ : 35:

responses

K
- v

In conclusion, in utilizing these more formal measprés to determine

text suitability, it would appear that the pagsades wjpla be of

suff1c1ent dlfflculty to insure some comprehenslon mqpltOrlng Further-

b4

more, the assessment of text famlllarlty suggests that the partLClpants

5

at this level may have .access to some gfukhe pr;or/&nowledge ne%essary
. 4 20 T / N . ’ !

L AN - £
to comprehend the texts. R JEREEEE B

Idea Unit Identification and Ranking

Il
i
f

In order to determine more explicitly the gudlitatjve pature-of _-

—_ '

. . . e T
the texts in terms of levels and numbers of idea units, apg to provide'

a suitable framework for the analysis of the recall Pr0pocols' the

procedurg as outlined by Johnson (1970) and adapted by Brown and

-,
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Smiley (1977) and Piche and Slater (1983) was utilized. The cholce

of this procedure was based on two assumptions. First, the unit used
in the analvsis of the recall protocol should represent a meaningful

division of information as nerceived by the parti¢ipant and second,

~
2

-~ . -

the analysis should reflect the cualitative nature of the recall

Id «
protocols. For linstance, cursory examination of the recall protocols

indicated that many of the participants were essentially providing

o

summaries and elaborations of the text in their recall. Verbatim

recall did not appear to be a primary criterion of comprehension for

N

the participants. This suggests that With the use of possible ,

/

alternative frameworks for recall analysis such as thatcproposed by

.
{ -

Kintsch (1974) the propositions would be too small to reflect this
: !
i

trend. Consequently t--units and incomplete t-units (Hunt, 1965;
Fasan, 1978) were selected. 1In an attempt to insure that the textual

unlts selected would more or less correspond to the units‘ZeleCted

for the recall protocol analysis, a procedure by which the texts were

N

divided into idea units and ranked as fto the importancehof the idea
units was carried out with two subgroups of the student volunteer
sample. -~

Idea Unit Identification: Procedure
and Analysis

Due to the inherent difficulty of the passages and the possibility
that the comprehensibility of the passages may affect -both the size and
importance of the idea units selected by the undergraduate students,

both ‘graduate and undergraduate subjects were used in the procedure.

During a regular class session the four passages, Pl, P2, P3 and



P4 were presented to a group of 18 yraduate students. Due to tigi
constraints each individu~l was only reguired to segment two of the !
N o

six passages into idea uni’g. The class was presented with the
following instructions adapted from Johnson (1970) and Smilé¢y and
Brown (1977):

Please read the passage and then divide the text into individual

idea units by placing a vertical line at the division point.

An idea unit is defined as one which‘%onﬁains a complete

thought and/or represents a pausal unit (a vlace where a N

reader may pause).

For scoring purposes the validity of an idea unit was accepted
when at least Sixmout of the nine graduate students agreed that it
was acceptable.

A similar procedure was followed for the undergraduate student s.
In the seqmentihg procedure 12 students were selected randomly from
the original group of 90 volunteers. Each participant was presented
with a booklet containing the wri‘t.‘tén instructions, a practice
paséaqe and the four passages in random order (see Appendix D for a
copy of the instructions and practice session passade).  The instruc:
tions for the graduate and undergraduate studénts were similar, except
the underqradﬁate students were additionally presented with a practice
passage. The underygraduate students were seen individually and the
instructions and their individual responses on the practice passage
were discussed with them.

The total time for the idea unit identification phase of the task
ranged from 60-75 minutes per participant. Scoring was determine& on

the basis of eight of twelve participants agreeing on the validity ot

an idea unit. For both the graduate and undergraduate particilpants

PR
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the criterion for acceptability was somewhat more stringent than that

~

suggested by Johnson (1976) and Smiley and Brown (1977) in that these
studies only'réquire 50 percent agreement. (See Table 5 for a summary

of the results.)

AN

The reliability of the 1dea units was determined by using the

Arrington Formula:

2 X agreements
2 x agreements + disagreements

However, instead of using individual judges, the group as a whole was
used. For example, as indicated by passage one, the two grouos,
underyraduate and graduate students, agreed on 43 idea units and
disagreed on seven units. Total agreement amongst the two groupsk
using the above formula was 91 percent. The same procedure was

, ~
followed for passages two, three and four. The reliability as deter-
mined by the two groups randed from 96 percent to 90 percent. The
least agreement occurred with passage number four, however this could

be an artifact of the relatively small number of idea units identified

by both groups of participants.

Ranking of Idea Units

Althouth the reliability of the idea units identified between the
%
two groups was quite high, it was assumed that for purposes of this

investiggtion the units selected by the graduate students would be

A

somewhat more valid than those identified by the undergraduate students.

This was predicated on the notion that since these paséages were

. /'\\ .
adapted from material app}EEiéblx above the undergraduate students

range-of reading experience, the passages may have been somewhat less
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N

comprehensible and ceftainly more difficult fé{ the undergraégatey
stu&ents to understand. This difficulty with comprehension may have
affected the idea unit selgction. Essentially it was assumed that
one must be able to comprehend an idea unit to identify it as such.
Initially in the ranking of the'idea units graduate stugﬁnts ;efe
each presented with the same texts they had previously segmented into

[

idea unigs. Nine of the students received Pl and P2 and the sécond'
- F
group of nine students again received P3 and P4. However the passages
were already segmented into iaea units. To preserve the wholeness of
the texts the segmenting consisted only of slashes at the end of an

idea unit, and as suchrthe text was kept intact.  The participants

~
were required to rank the idea units as to their importance ta the
central meaning of the passage. A 4 was to be assiéned.to the units
which most suppdrted the central meaning, 3 moderate support, Z‘HittleA
suppért and 1 minim%l support to the ﬁeaninq of the passage. The
instructions to the students were presented on an overhead projector
to the group as a whole. 1In a@dition, a'passage selected from a study
conducted by Smiley and Brown (1977) partially illustrating the outcome
of fhe procedure was b%ésented and discussed. (See Appendix E for the
specific instructions and the example passage used.)

The following criteria were used to determine agreement:

Level 4 Five or more participants must agree that the unit
was a 4.

Level 3 Five or more participants ranked the unit as a 3
or Five or more participants ranked the unit as
3 and 4 combined.

Level 2 Five or more participants ranked the unit as a 2.
or Five or more participants ranked the unit as a
2 and a 1 combined.



{
Levei 1 Five or more.participants ranked.the unit as a 1.
(See Appendix E for specific examples pertaining to the ranking.)
Using .these criteria very few‘unité were ranked as Level 1,
co§sequently zavel 1 and Level 2 rankinqS were éombined Fnd were

viewed as units providing Little Support to the central meaning of

the passage. e
w
&N
A similar butfsomewhat modified pro®edure was followed for

determining the importance of the idea units by 16 undergraduate
students. Each of the participants was seen separately and presented
with a booklet containing the Qritnen instructions and the fou£
passages. Each passage was segmented into idea units and passages
were presented in random order. The idea units were those previously
identified by the graduate students and the boundaries of the unité

” )
were represented in the text by slashes.® For each participant the
instruction was read by the participant and discussed with the
researéher. The written instructions were identical to the ones
received by the graduate students. 1In addition, the example passage
presented to the graduate group was also presented and discussed.
The participants completed only two passages per session, and each
session was approximately an hour iﬁ length.

The following criteria were used to detefmine agreement :

Level 4 Seven or more participants must agree that the unit
was a 4.

Level 3 Seven or more participants ranked the unit as a 3
or Seven or more participants ranked the unit as a @
3 and 4 combined.

Level 2 Seven or more participants ranked the unit as a 2
or Seven Or more participants ranked the unit as a
2 and a 1 combined.

w\

84



i
Level 1 Using the criterion of seven or more participants
ranking a unit as a 1, no instance of the final
designation occurred.

Since no instances of Level 1 rankingd occurred, this category

was dropped and onlv three rankings were used: Most support the )
central meaning (4), Moderaté suoport to th@ﬂéentral meaning (3)
and Little iupport to the central meaning (2) and (1l). (See
Appendix E for specific examplés pertaining to the rankings.)
N
The abOVé:descriptio2 of the ranking procedure, adapted from
Johnson (1970) and Brown and Smiley ,1977), was modified in that these

former resecarchers required the subject to -identify 25 percent of the

-
idea units in each category. Consequently éach level of importance was

% EN

assigned to 25 percent of the idea units. This procedure was con- N
sidered to be too predetermined for purposes of this study.
~e
Essentially, it was felt that the reader may 'not view 25 percent of
the idea units as Level 1, 25 percent as Level 2, and so on. Althbugh
{
the level of agreements -appeared similar to those proposed bv Johnson
(1970) and Brown and Smiley (1977), variability within and between both
. |
groups of students participants, particularly in borderline cases, was
evident. This contributed to less stringent agreement. However, since
these rankings were primarily. to be used as incidental measures, the
ratings were considered sufficient for purposes of the study. Ratings.
and levels of idea units are presented in Table 6. As noted prex}ously,
idea units ranked as 2 or 1 were collapsed because very few: Level 1
idea units were identified by the participants, and 1o reliability

differentiating these two levels was very low. The criterion to

determine levels of idea units was assumed to be best represented by
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vz
graduate student ratings. This was influenced by two factors; first

the ratings of boﬁh the graduatg and undequaduate students were
generally s;milar, suggestimg general aqgeement by the two groups
as to which idea units contgibutea the mostﬂ‘some and little to the
central meaning of thelpassages and second,. since the readability level
of ﬁhe passageé was likely below that of the gradyate students, the \
texts may have been more comprehensible toﬂéheﬂﬁpper level stude@;s.
This fagtor of comprehensibility as suggested by Johnson (1970) and -
Brown and Smiley (1977) may have c;ntributed to the iﬁcreased validity
of the idea unit rankings by the graduate students.

Although the Fry and cloze results indicate that the passages
may be generally equ%Valent, this was less evident here. The number
and size of idea units per passage differed‘appreciably, with passage
four containing the least number of idea units (36) and passage two
Ehe most (57). Although the number/jf,MOst sugport units within each )
passage differed only slightly}'thé/lower level units differed much
more appreclably. This variability was most ;vident in passage nuﬁber
three. This passage was ranked in the upper range of difficulty using
both the Fry and cloze procedures. Furthefmogé; in the main study
some participants expressed some frustration in both the style in which
the passage was written and tﬁf content. The comments of some of those
participants indicated that the notion of variance in statistics was of

. : (

minimal interest and that the passage was redundant and repetitive.
Considering the variability present in this case and in the previous
procedure, it was decided.to randomize the passages within each .

>

condition. @
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Second Preliminary Investigation

Y

Following the construction of the passages, a second prelimlnary

'Y

investigation was conducted using four” previously selected particinaq}s

1

(see Table 1, g. 68). #he purpose of this investigation was to examine
both the suitability of the texts and the research procedures. This

investigation contributed to three changes in the oriqinalbconceptuali—

zation of the research procedures. First, due to the difficulty of the

L]
texts, every seventh as opposed to every fifgh word was del¥ted in.the

>

cloze passages. Second, even though a pausing point after each

sentence was encouraged, some students found this toc disrdptive. If°
this appeared to be the case, participants were encouraged to initiate
their own'pausing points. However, in all cases if monitoring

~
appeared evident the appropriate probes were used. ‘Finally, the
word "study" was omitted from the participant ‘instructions and the
probe "tell me what .you are doing" was deleted. This wa?;ad?uStGd
for the reason that the use of the tefﬁ "Stuéy" in the instrucfion
tended @o encourage the participants to assume a qgrtain sténce that
was'not wholly appropriate to the task. Assumably a study stance
should be initiated by the pa&micipant‘%gélnot impésed b - instruc-
tions. With reference to the probe, "Tell me what youﬁare doing,"”
this tendé?.td encourage a large number of métacomments and intro-
SpectionAas opposed to the desired concurrent verbalization respohses.

.

These changes were implemented in the research procedure. The research
~ . .
~ 14 .

procedure developed for purposes of this study will be the focus of °

the following major section.

he]
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n - . t
Two general procedures, concurrent verbalization and cloze”
procedure, were used in this study. These two procedures integrated

- a

3

with a colléborative %ﬁtervfew format formed twd of the primary
& . ‘ .

N -
reading conditions: Reading Concurrent Verbalization Recall (C2)

A . .
and Reading Concurrent Verbalization Cloze Recall (C4), Two other

conditions, Reading Recall (Cl) and Reading Cloze Recall (C3). were

-developed for comparative purposes. The general procedures (-._n-

e

current verbalization and cloze), the collaborative interview, the
assessment of understanding and the four conditions Cl, C2, C3 and

C4 will be the focus of the following sections.

&

‘Concurrent Verbalization

The use of concurrent verbalization as a research pr«edure to

investigate the readjing. process has gained wide accertahility,

A ‘ -
traditionally (Jenkins~n, 1957; Strang and Rogers, 19 : and more
recently (Olshavsky, 1977, 1972: “notorherson,  hul - and Waern,

1981; Mitchel, 1981).. The strength of this procedure compared to
other procedures is that it provides the most direct access to the
processes utilized by the reader. However, the extent to which the
2

verbalizations are reliable depends on both the directness of the

) £
verbal reports and the time of verbalization. Time of the verbaliza-
tion is influenced by whether the responses are concurrent (articu-
lated while the information is being attended to or is still in

working memory) or retrospective (the information is articulated

after completion of task-directed processing). As digscussed by

89



- : E
icCown and Johnson (1981) and Eyxicsson and Simon (1980), the more
v : . ’ )
immediate and concurrent {he verbalization, the greater gthe reliability

of the thoughﬁ\processeé‘reflepted,by the verbalization.ﬁ

Directness of the verbal reports can occur on a number of levels:

direct articulation, in which the reader thinks aloud, verbal recoding
e l - ’
- . - ¢ .
1n which the participant paraphrasks or provides a summary of the

thoughts, and mediated articulation in which the individual theorizes
and talks about what he or she was doing. The more retrospective the

verbalization, the more likely is the possibility that the reader will

i

be theorizing and talking about what s/he is doing rather than

°

articulating the thoughts, no matter how idiosyncratic these thoughts:
may be. Consequently, the more mediated and retrospective the verbali-
. :
zatizn, the higher the possibility that the data(;%y not reflect the
prdcesses and strat;%;éé the reader utilizes in the.reading situation.
Additionally, as recog;‘lized by Nisbett and Wilson (1977)., Nisbett and
Bellow (1977) and Cavanaugh gnd Perlmutter (1982), individua}s may
have little direct'access to higher, order cogni;ive procésses, thus
what“readers say they dé when they read and&how‘they actually process
pr;nt@may be ver? diffelv'ent.=~ Readers are not always aware, and
‘Ppssibly should not be, of their own cogniti;e functioﬁing (Baker,

>

1979; Brown, 1980). Consequently, to have them retrospect may

contribute to less data rich protocols. As such the proceduie of

concurrent verbalization was selected for use in this study.
Ny .
T

Collaborative Interviéw

" The establishment of a collaborative relationship and the

selection of appropriatelprobes were used to incréase reliability and
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\

validity of this investigation. A ‘collaborative relationshﬁf is'a

relationship in which the particip%pts feel and understand that they-
— P

are in a situation in which they will interﬁgt in a way 5r collaborate

¢ .

»”

to meet some common aim. Essentially, the interview is viewed as

important and significant to both participants. This necessitates th%’
. . ! , ' To6
establishment of trust and empathy. It necessitatesithe establishment
Y
of a relationship in wﬁich the participants are free to question,’

. . ¥
disclose and ;géerve (Gotden, 1980). . °

The establishment of this collaborative relationship was important,

primarily because the nature of the stddy requires the participants to
actively and consciously participate in'reading situations when they
_ . o B .

may experﬁence comprehension diffiqultigg. Subjects may react to these
difficulties by becoming fearful of faillné and refuse to Qsépond.
However, it was the hope that through the establishment of a collabora-

tive relationship the participants- would realize that the purpose of

] .
i

the study was not to judge or evaluate their personal competence,
2 N ° .

but rather to explore -how they go about resolving comprehension

e

difficulties, Through the realization of this aim the incidence of
nonresponse was reduced to a minimum.

The collaborative role was faciiitated by the foiiowing:
1. dnly volunteers were selected, consequently ohly willing

v .
participants were invol##d. : - G

2. All individuals received partial course credit ﬂgptheir
participation. This insured individualsAreceived'addigional benefit

from participation. ©

3. Although the researcher was inigially a course instructor

91
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in which some of the volunteershwere select=d, this did not appear to

detract from the credibility of the interview situation, binc-§%%is

tended to encourage the development of an area of common «rounds
(Denzin, 1970). This occurred particularly in reference to how the
research was conducted (Denzin, 1970). .For instance, part of the

/

course content consisted of an introduction to research methods 1in the

.

field of psychology. An attempt was made by the researcher to discuss

with the participants the procedure used in this study with reference

to other research methods used in psychology.

s ) B .
Even though the relationship bd&ween the researcher as instructor

-

and students was such that this would not interfere with the collabora-

Live relationship, a numbeT of additional precautions were taken.

. - . . -
First, while the researcher was the course instructor and 1f students
were selected from the instructor's sections, these students were onlvy
included in the second preliminary investigation and second, only

students who were not in the researcher's courses were included in

the 'initial phase of data collection for the main study.

4. All participants were presented with a brief overview of the |

~

study, its aims, anticipated procedures, and implications. Iurther-
more, what participants were required to do, amount ot time requil:ed

and possible berefit in terms of knowledge about thelr own reading,
°*

knowledge about research and possible benefits tor Instruction were

discussed. Participants were assured of confidentiality and anonymity

S

(their names were not to be used in the write up of the study). [t
is hoped that through this intreduction the subjects were able to

make an informed decisions as to whether they wished to participate or



not. As was sugyested by Shatzman and Strauss (1973}, the project

was presented as honestly and clearly as possible.

5. Feedback concerning genéral performance for all interested

participants was provided following the data collection component

a
of the ;tudy. Although all participants were debriefed following the_
completion of the sessions, a final hour long session was conducted
with each individual. The function of this session was to discuss
the extent to which participation in the study may have affectgd the
individual's reading performance, and also to discuss the analvsis
procedure and any Eentative finéings which may have emerqed: The
findings were discussed only in terms of the individual participant
and in terms of the general theoretical categories which were
emerging. Ouantitative recall and cloze data were not discussed
unless specifically requested by the individual, and then only in
very 4general terms. This session also served as a partial check of
the credibildty ot the findings. Partiqipants‘were encouradged to
discuss and elaborate the tentative findings that were presented to
them.

6. Participants were free to auestion and also to refuse to
respond 1f tﬂey wished.

7. Although some baseline measures were needed, the testing
aspect of the interview was minimized. It was suspected that any hint
of evaluation mav detract from the collaborative relationship. The
cloze and recall data were regarded in the interview as only a base-

& . .
line measure, the purpose of which was to compare the narticipants'

performance across conditions.



8. The elements of tact, socially appropriate behavior and
S
attention were observed at all times. Particular v with reference

NN ‘ :
ito/ the 'notion of payiny attention, an element of openness was main-

1 . A
N . R

tained.”, This included 4 watch on one's own and the reader's social
behavior, and what the reader was saying. This was particularly

important in determining the extent of probing required.

Probing. Other than to familiarize the reader with the particulat
verbalization re~ ' - situation, the initial observation and practice

sessions in the (2 and (4 conditions were also used in an attempt to
N

observe the reader's stance in the task. It was thought to be more
appropriate to change the probing to fit the particular orientation

the reader may have had to the task than to train the participants

N

to meet the task demands. This would hopefully also reduce the
probability of any lasting changes in any future text encounters the

reader may have.

ar

Some readers verbalized continuously and very few probes were

required. However, other participants found the verbalization task
very difficult and spontaneous -verbalization was appreciably lower.
If probes were required they consisted of the following forms:

Level 1 1. Neutral comment (N). Aha.

2. Request (Rg). What are you thinking? What's
going through vour mind?
Level 2 3. Paraphrase (Par). "not clear” not clear?
4. Statement (St). I notice vou are looking bhack.

Could you tell me what you are thinking about”

Could you tell me more about that?



Level 3 5. OQuestion (0Q). What do you think about that?
Does that make sense to you?
See Figure 2 for a summary of the relationship between these probes
and the reliability of the verbalizations. As noted in Figure 2,
level 1 probes, (N) and (Rq), we;e used to encourage direct articula-
tion as the information was being attended to, level 2 probes, (Par)
and (St), were used to facilitate verbal recoding while the informa-
tion may still have been in working memory, and level 3 probes were
used to facilitate mediated articulation either while the information ¥
may s$till have been in working memory or after completion of the task-
directed processing. The level 3 form of prébing primari}y consisted
\ .
of qener;:\duestions such as, "How did you know you could remember the
information?"

The reliability and dependability of the participant responses
were assumed to be determined by both the time and directness of the
verbal report. Level 1 probes gneutral comments and requests) were
assumed to evoke responses which were the most reliable and dependable,

p
while level 3 probes (direct questions) were assumed to result in less
dependable and reliable verbal reports.

Essentially, probes were used in this investigation to assist the
participant in verbalizing, particularly after.a recognizable indica-
tion of comprehension failure, and to help the participant clarify‘
particular comments. The following were considered to be recognizable
indicators of comprehension difficulties:

1. Facial expressions such as qgrimaces and frowns.

2. General physical uneasiness
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3. Long pauses

4. Scanning forward or back to previous information

5. Notations on thé text, such as notes in‘tHé margin, checks,
and underlinings.

6. ﬁereading the text, or aspects of the text

7. Long pahses on cloze omissions

8. Changing a present or previous cloze insertion.

Cloze Procedure

All four passages (Pl, P2, P3, P4) and one practice passage (Pr2)
for thé main study were also converted to cloze passages. The
remaining praciice passage (Prl) was left intact and only'u;ed in a
verbalizétion noncloze procedure.

The followﬁng procedure‘was*used to convert the intact passages

| o
to c}oze passagéﬁ:

1. The first sentence was left intact.

2. &The starting point for the first deletion was determined bi
selecting the first seven words in the secend sentence and randomly
deleting one of the seven words.

3. From this first deletion every seventh word was omitted.

4. The underlined blanks were all of equal length and were 15

N

typewritten spaces in length.

5. The final sentence was left intact. (Vacca, 1980)

v

See Appendix G for the cloze version of the passages.

The cloze procedure in conjunction with concurrent verablization
was used for a number of reasons: (1) As discussed in the previous
sections, other methodologies, beéause of inherent limitations, are

A

P

{
d

)
e
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1

potentially less rewarding. For examp%f, direct guestioning may
{

v

induce artificial responses primarily because the question may

structure thought. (2) This procedure tends to arrest the compre-

-

s

hension process thus one can more directly examine the processing
3

strategigh OF the reader. (3) To a certain extent one can gain

{
insight into the reader's perception of the criterial task. (4) Due
SN .

to the novelty of the task, individuals may move into the conscious
mode more readily and (5) Comprehension digficulties will be more or

less observable. Initialfy‘a concern was raised as to the extent to

which the procedure violated the notion of ecological validity. It

was found, however, that many of the particgpants were familiar with 5
the procedure because the cloze format was used in their psvchology

course text study guide (G. A. Kimble, . Garmezy and E. Zigler,

Study Guide for Principles of General Psychology (2d ed), Toronto:

Y

\
John Wirﬂy and Sons, 1980).

Assessment of Understanding

Two sources of data, a primary source, recall protocols, and a
§econdary source, responses to general application and critical
evaluation questions, were used to assess the participant's under-
standing of the passage.

Reading recalis were used as a primary measure of understanding
in all four conditions. It was apparent that this measure, although
somewhat artificial, was not totally novel to the pgrticipants since
manv of the tasks required of theée junior college students necessitated

I

. L . “
the reading of descriptive expository text and the subsequent recall

of information. For instance, over 90 percent of the cquestions asked



99

~

1

in examinations Ifrom thef course\in which the participants were chosen

were of the recall ty The folflowing question was used to initiate

the student's recall the passage:

Could you please tell me everything you can remember about
the passage you ﬁéve read? | \\

Although the reading recalls were used as the primary measure of

.understanding, general applicatidn and critical evaluation questions

-

. . .
were also used in an attempt to assess other aspects of comprehension.

After the completion of the recall, a question related to the passage

™

and of the following form was asked. For example, the following
guestion was asked if passage one was used in the condition:

« (Pl question) Discuss the extent to which this passage has
contributed to your knowledge about the
functions of language?

1

) ) ) .
The questions for the other passages are presented in Appendix il.

‘
.

Following the participant's response to{the application guestion, a
critical evaluation of the following type was asked.
was therehany part of this passage you found particularly » .
controversial?
’The critical evaluation qﬁestidn was modified if, in the concurrent
verbalization condition, the participant expressed some disagreement
with the text. For example:
I noticed you found the notion of error variance somewhat

controversial. Was there any other part that you did not
agree with?

‘ < .
Participant's Interpretation of the Reading
Situation and Criterial Task

Following the discussion of participant's understanding of the

text, general questions related to the individual's view of the

gl



) 100

reading situation and criterial task were posed. The following

-~ " ‘\

qiestions were used to initiate a discussion of the participant’s
view of the reading situation.

What do fbu think of this task?
What was this task 1like for you to do?
3

Two otha{ questions

How did you know you could remember the information?
and

How did you know you could understand the information?
were utilized to initiate a discussion of the participant's view of
the criterial task.
The Conditions

These aspects of thelbrocedure were integrated to form four
Conditions; Reading}Recall (Cl), Reading Concurrent Verbalization
Recall (C2), Reading Cloze Recall (C3) and Reading Concurrent

Verbaliéation Cloze Recall (C4). These conditions will each be
v

explicitly discussed in the following sections.

Reading Recall (Cl). The reader was presented with the appropriate

passadge and given the following instructions: -

Here is a passage. Remember the purpose of this task is for
you to understand and remember the information. Do whatever

you would like to do to help you understand and remember the
information if this passage. Take as much time as you need.
wWhen you think you can understand and remember the information
in the passage I will ask you to tell me everything you can
remember and I will also ask vou to discuss the passage with me.

The purpose of this condition was two-fold: (1) to examine the
quality of the recall of the participant in a nonverbalization and

noncloze condition and (2) to assess the extent to which recall



T

quality may be affected by the cloze and concurrent verbalization

procedures.

&

-

Reading Concurrent Verbalization Recall (C2). The participant

was given a text in which s/he was asked to think aloud at the end

of each sentence. As indicated by the idea units selected by both the

graduate and undergraduate students and incidental comments by ¢

-

participants in the preliminary investigations, pausing at the end of
every sentence proved a mare natural point to stop.

This task consisted of two sessions, a preliminary observation _

14

session and the maln session. During the initial session the
participant was presented yith a text of approximately eaual
difficulty and length as the main session. All participants were
given the following instructions: n

Here is a passage. Remember the purpose of this task is for
you to understand and remember the information. As you are

. going through the passage I would like you to stop at the end
of every sentence and tell me what you are thinking. Do what-
ever you would like to do to help you understand.anq remember
the information in the passage. Take as much time as you need.
When you think you can understand and remember the information
in the passage 1 will ask you to tell me everything you can
remember and I will ask you ‘to discuss the passage with me.

If participants found these pausing points too disruptive, they

o> .
s

were allowed to stop less frequently. ‘in these cases participants
would establish their own pausing peints. HoweQer, in all cases if
there was some indication of comprehension failure, probes were used.
Upon completion of the p}eiiminary session, the main session‘was
conducted. Due to the length of time involved in these sessions, two
to two and one half hou;s, the main session was not introduced on the

same day. The session usually followed within two to four days and

2

ez
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*the same procedure was used. As 1n the Cl COnditionAbOth the text ~
recall and general discussion questions followed the completion of the
verbalization component. v

The primary purpose of this condition was to (1) observe the
strategies and patterns of strategies utilized by the participants to
remediate comprehension difficulties, (2) examine the nature of the
difficulties encountered by the participants and (3) examine Ff%
success or failure of the remedial actién initiated by the partici-
pants to remediate the comprehension difficulty. The purpose of the
recall component of this condition was to examine the extenE to which
the concurrent verbalization procedure may affect the guality of the

o

text recall. Ultimaﬁely this'condition was used to contribute to the

partial triangﬁlation of the data, and as such was used to lend support

to the findings.

Reading Cloze Recall (C3). The purpose of this condition was to
estéblish & baseline level of participant cloze and recall performance
which could then be compared to the performance in the other thgee
conditions. Due to the ;nherent difficulty of the passages, the use
of technical language, and the primary purpose of the task (understand
and remember the information), both synonyms and exact insertions were
accepted in ‘the scoring. If this condition preceded the C4 condition,

7 oa
a small practice passage adapted from Sacks and Yourman (1971:80) was
used to familiarize the reader with the procedureA(see Appendix I).
All participants were given the followidgv}nstructions:
Here is a passage. Remember the purpose of the task is for

you to understand and remember the information. As you-are
going through the passage I would like you to fill in the blanks



. ' 9
with the term that you think makes the most sense within the
passage: Only one term/ is needed per space. Do whatever you
would like to do to help you understand and remember the
information in the passage. Take as much timeé as you need.
When you think you can understand and remember the information
in the passage T will ask you to tell me everything you can
remember and I will ask you to discuss the passade with me.

As in the other conditions, comprehension and general discussion

questions followed the completion of the recall component.

-~ v

]

Reading Concurrent Verbalization Cloze Recall (C4). Similar to

o

the C2 condition, the primary purpose of this task was to collect
* convergent data with reference to (1) the nature of the difficv™ ties
encountered by the participants, (2) the strategies and patterns of

remedial action utilized by the participants to remediate comprehension

£
i

difficulties and (3) the success or failure of the remedial action

-

initiated by the participants. The purpose of the recall component of
the condition was to examine the extent to which the concurrent
verbalization and cloze procedure may affect the quality of the text

recall.
‘ , ¢ ' ..
Due to the uniqueness of this . procedure, the reader participated

in a lengthy preliminary practice and observation session. The

purpose of this session was to familiarize the individual with the

condition, and also to provide the researcher with insights into the
S~
participant's stance, response to probes, and response to the demands

of the task. ' ’ ‘ ;

~All partiéipants were diven the followingainstructions:

Here is a passage. Remember the purpose of this task is for
you to understand and remember the information. As vou aré
going through the passage I would like you to fill in the blanks
with the term that you think makes the most sense within the
passage. At the end of each sentence I would like you to pause



and tell me whéz you were thinking when you filled in the spaces
within each sentence. Do whatever you would like to do to help
you understand and remember the information in this passage.
Take as much time as you need. When you think you can under-
stand and remember the information in the passage I will ask
you to tell me everything you can remember and I will ask you

to djscuss the passage with me. '

Again the comprehension and general discussion guestions followed the

completion of the recall component.
As in the C2 condition, some participants found the pausing points

too disruptive, and again in these cases they were permitted to estab-

1ish their own. However, in all cases 1if there was some indication

of comprehensién difficulty, probes'were used.

Two to three days after the preliminary session the main sesslion

was conducted and the same procedure was followed.

Final Debriefing Session

All participants in the second preliminary investigation and main
study were given an inéividual final debriefing session: The purpose
of this session was three-fold. First, an'attempt was made to diécuss
with the participant the extent to which study participation may have

x

affected his/her present reading performance. This was accomplished
through the posing of a number of informal cuestions such as: Do you
read material any different now than you did before your participation
in the study? Although all of the 17 participants who'éarticipaged in
the se%%ion stated that they seem to read material in a similar manner,
if this would not have been the case, the researcher was p{gpared to
pursue this further. , {

The second purpose of this session was to discuss .with the

participants the analysis procedures and any tentative findings which

104



may have emerged. The findings were discussed in{terms 6f the
individual participant and iﬁ“te(ﬁa »f the general tﬁeoretical
categories which weré emerging. A common focus of discussion at
this point was the use of note taking and rereading. Quantitative
recall and cloze data were not discussed unless specifically
?equested by the individgal and then énly in very general termg.
A third purpose this session served was to act as a partial
check of the' credibility of the findings. Participanté were encouraged
© “ . hd
to discuss and elaborate the tgntative findings that were presented to

them. As in the other conditions, participants were free to raise

questions, critigue and voice opinions.

The Reading Situations

L]

In an attempt to controi for order effect and text difficulty,
conditions (Cl, C2, C3 and C4) and passages (Pl, P2, P3 and P4) were
randomized throﬁgh the use qf a 4 x 4 Orthogonal Latin‘Square. This
resulfed in 16 different reading situations (P1Cl, PlC2, P1C3, PlC4,
p2C1, P2Cc2, P2C3, P2C4, P3Cl, P3C2Z, P3C3, P3c4, P4Cl, P4¢2, P4C3 and
P4C4)hand 16 different orders of presentation (see Table 7). Con-
sequently each participant selected for the main study would encounter
each of the passages (P1, P2, P3 gnd P4), each éf Ehe conditions (él,

. C2, C3 and C4) and the combination of a particular passage and

condition (reading situation) only once. The nature of the passage

-

2

(cloze or noncloze) would depend on the condition assoéiated with the
passage.v Consequently all passages used in a C3 and C4 condition were
cloze pasages while all texts used ina Cl and C2 condition were noncloze

. : . £ .
passages. For instance, referring to Table 7, participant 8 would be

-z
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Order of Reading Situations,
Conditions

Table 7

First second Third
Participant RS RS RS
1 P1C1 pP2C2 P33
2 P1C2 pP2C1 P34
3 P1C3 p2Cc4 P3Cl
4 P1C4 pP2C3 P3C2
5 p2Cl1 PlC2 P4C3
() P2C2 P1C1 P4C4
7 pP2C3 P1C4 P4C1
8 p2Ca P1C3 P4C2
9 P3Cl P4AC?2 P1C3
10 P3Q2 P4C ) pP1Ca
11 P3C3 p4ca P1C]
12 P3C4 P4C 3 P1C2
13 P4cC] P3C2 P2C3
14 pP4ac?2 P3C1 P2C4
15 P4C3 P3C4 P2C1
16 P4cC4 P3C3 p2C?2
17 P1C3 P24 b3l
18 P4Cc4 P3C3 P2C2
19 P3C3 PAC4 P1Cl
20 P4C?2 P 3l g,ZCZI
21 P3C3 P4C4 P1C1
22 P3C1 P4C2 P1C3
23 P1C3 pP2c4 P3Cl
RS = Reading Situation
P = Passages
C = Conditions
N = 21
Source: Fisher and Yates, 1953:72,114.

~

Participants,

Passades and

Fourth
RS
p4C4 4 x 4 orthogonal
P4C3 Latin Square {or
P4C2 first 1t partici
P4Cl pants.
P3C4
P3C3
P3C2
PiCl
p2C4
P2¢3
p20C2
p2C1
Plcé4
P1C3
P1C2 ;
+1C1
P4ac2 Order of reading
PlC] - situations tor the
pP202 remaining 4 partici-
P1C3 pants was selected
randomly from the
first 16 participants.
p2C2 Replacement for
particlipant 11.
p2C4 Replacement for
participant 3.
PaC? Replacement for

participant 9.



involved in four different reading situations, P2C4, P1C3, P4C2 and

P3Cl, and P2 and Pl would be cloze passages. However, for participant 2

the order and nature of the reading situations would be different.

This participant would be involved in the fallowing reading situations:
l\

PlCc2, P2Cl, P3C4 and P4C3. In this, case because Pl and P2 are part of

the C2 and Cl noncloze conditions, these passages would be presented

in an intact form. However P3 and P4, because of their association

with 4 and C3, would be presented as cloze passages.

/
/
For the main studv 23 individuals were randomly selected from

/
the ogiqinal Qopﬁiaﬁioh of 90 volunteers. The order and nature of the
readingy situations for the first 16 participants were selected from
the 16 » 16 Latin Square while the nature and order of the reading
situations for the additional four participants (17, ;8, 19, 20) were
selected randomly” trom the first 16 participants (see Table 7).
Althouyh three additional participants were selgcted (21, 22, 23), the
order and nature of reading situations for these participants were not
determined randomly. Rather these participants served as replacements
for participants 3, 9 and 11, when it became apparent that they

might not be able to complete all the sessions. This proved to be

the case for participants 3 and 9 ané these indiv;duals were replaced
by subjects 22 and 23. Participant 11 chose to complete the remalning
sessions, however participant 21 had already been assigned to replace

participant 11 and had already completed a number of the segsions.

This resulted in the specific sequence of reading situation P3C3,
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P4c4, PIC1 and P2C2 occurring three times and was used for particlpants

11, 19 and 21.

All participants were individually interviewed in a guiet settindg,
e

free from distraction, at Mount Saint Vincent University, Halifax.

/

All ifiterviews except the final debriefinug sessions were audio recorded.

N

A brief questionnaire was administered prior to the participation 1in
the study. This consisted of questions related to years of post
secondary education, program of studies and Student identification
number. The purpose of the study and the dgeneral nature of the
investigation were discussed with the voluneer . The following
introduction was used with all particlipants.

[ am interested in how individuals attempt to understand and
remember text. You will be presented with a number of
different tasks in which you will be reduired to understand and
remember the information. Some of these tasks we will do
together and some you will work at independently. There will
be seven sessions and the total time commitment will range
from 10 to 12 hours. The time set up to complete the sessions
will be arranged at your convenience. Everything you say and
do will be held in strict confidence. Your name and ldentity
will not be revealed and assoclated with anything vou say or
do in the study. If you have any concerns or questlons please
feel free to raise them at any time.

As a participant you will develob some insights into how resear ch
is conducted, how you attempt to understand and remember informa-
tion from text, and of course you will receive 4 percent course |
credit for your participation.

Due to the complex naturé of the investigation a more indepth
review of the procedures was not presented unless reguested by the
participant. However, for all participants the purpose of the pro-
cedure was discussed following the completion of each session. since

the discussion was partially controlled by the nature of the ~guestions

asked by the participant, these interactions varied from one individual

10
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to the other. In all cgiss an attempt was made by the researcher to
q

answer as clearly as possible any qugstion the participant may have

had.

Following the introduction and a discussion of any questions
raised by the participant, the individual was presented with the first
" reading situation, second re;éing situation and so on. After
completion of each sesslon a question of the type, "Do you have aﬁy
questions?"” was asked. The purpose of this concluding question was
to deal with any anxietiles, concerns, etc. the partichant may have had
following the completion of the task.

As indicated by Table 7; the order and nature of the reading
situations ;resented varied amongst the participants, however all
members participated in four reading situations and two initial
observation and practice sessions. The initial observation and practice
sessions were each part of the C2 and (4 condiﬁions.

To clarify the procedure one example will be used. Referring to
participant 3, Table 7, this individual participated in the following

~

reading situativns:

p1C3 The cloze version of passage 1. The Function of Language .

was used in the Reading Cloze Recall Condition (C3).
p2ca This situation consisted of two sessions. The first session .-
consis@ed of an observation and practice session and
included the Prl cloze passage, The Scientific Process, in
the Reading Concurrent Verbalization Cloze Recall Condition
(C4) . The second session included the cloze VeISLQn of

the passage The Development of Thinking (P2) in the Reading
C‘
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Concurrent Verbalization Cloze Recall condition (C4).
P3C1 Kinds of Variance (P3) was used in the Reading Recall
Condition (Cl).
pP4C2 This situation also consistgd of two sessions. The first
session consisted of an observation and practice session
and included the Pr2 bassaqe, The Quest for Eaguilibrium,
in the Reading Concurrent Verbalization Recall Condition
(C2). The second session included the passage Types of
Learning (P4) iﬁ the Reading Concurrent Verbalization
v
Recall Condition (C2).

Final Debriefing Session

In total this indiv;dual and others participated in seven
sessions, four main sessions, two observation and practice sessions
and one final debfiefing session. The main session appropriate to the
particﬁlar reading situation always followed the observation and
practice session. Only one session was held on any one day and
scheduling was structured for the participants' convenience. The
final debriefing’sessién for this qnd the other participants was held
after the data collection phase of the study was completed.

All sessions except for the final debriefing session were audio
recorded. 4t was felt that evén though trust between the researcher
and the participant had been established, thg participant might wish
to make certain comments about the study they would wish not to-have
recorded. )

The data for the main study were collected over a six month period

ranging from November 1982 to April 1983. 1In an attempt -to retain poth



continuity and participant familiarity, the participants were placed
in three groups, and the individuals of each group were interviewed

N\
over a six to seven week time period. Consequently the first group of
six pafticipants were each interviewed during November and December,

the second seven were each interviewed during January and part of

February, and the third group of eight were each interviewed during

111

the time period ranging from the later part of February to the beginning

of April. The debriefing session for the participants was held during

the months of April and May..

I8 -

Sources of Data

For purposes of analysis three sources of data were included:
the transcription of the taped interviews, field notes made by the
researcher after the interview, and the cloze and recall protocols.
The taped interviews included the readers’ verbal protocoldt (C2 and
C4 conditions), recall protocols and responses to questions concerning
interpretation of the general task and criterial task, and text under-
standing. To minimize the obtrusiveness of the tape recorder all
verbal encounterg, except the debriefing sessions, were recorded.
Furthermore, all thé recordings of the four reading situations from
the six participants deemed to be the most insightful were transcribed
in full. For the remaining participants all the monitoring components
were transcribed in full.

The purpose” of the field notes were twofold: first to capture
the incidental comments that may arise out of the interview, and

second to record incidents of the observable behavior that may signal



monitoring. These data were used incidentally to support and

embellish the primary observations.

Another source of anecdotal data in this study was the incidental
notes, summaries, outlines, etc. that the participants made in their
attempt to monitor their comprehensioﬁ. These were used to provide
some insight into the more global procedure the subjects undertook,
however the focus of this study was to éxplore the underlyiﬁg
strategies involved in resolving comprehension obstacles, as opposed
to the more global procedure that may be involved in comprehension
monitoring. Consequently, this served as supportive data as opposed

to the primary date.
Summary

This investigation entailed the development of a research dgﬁgqn
in which 21 individuals participated in four primary reading situa-
tions. These situations were developed through the integration of

N L
four reading conditions, Cl, C2, C3 and C4, and four passages, P1,
P2, P3 and P4. While the focus of this chapter was on the development
and implementation of these reading situations and the subsequent

development of the relevant data," the focus of the following chapter

will provide an overview of how the data were analyzed.



Chapter 1V

OVERVIEW OF THE ANALYSIS

Eptroduction

The primary ;urpdse of the investigation was to examine the
strategies and patterns of strategies.utilized by the reader to
resolve comprehension difficulties. 1In addition, an attempt was also
made to examine.the nature of the comprehension failures and the
extent to which the strategic intervention contributed to the
successful resolutioﬁ of the comprehension failure, and criterial task
performance.

The intent of this chapter is to provide the reader with an
overview of the analysis of the data. The general framework for
analysis was based on both the theoretical position assumed with
reference to the monitoring process and the research aguestions.

Briefly, comprehension monitoring is a process comprised of
four aspects: (1) recognize comprehension failure has occurred,

(2) decide wpether ér not to attempt a resolution of the failure,

(3) if warranted, impiement appropriate remedial action, and

(4) decide whether or not the action was successful and the difficulty
was resolved. The examination of the comogehension monitoring process
in general with specific reference to the nature of the remedial
action initiated by the reader to resolve comprehension difficulties

was the focus of the investigation and subseauent analysis. 1In



response to thils intent, the followlng auestions were developed.

A

1. What spontaneous strategies and patterns of strategies are
utilized bv adult readers to resolve percei;ed comprehension
difficulties?

1.1 What is the ré&at?onship between the nature of stratedic
application and successful resolution of the compre-
hension difficulty?

1.2 What is the relationship between strateqgic application
and recall performance?

2. What 1s the relationship between recognition and nonrecodg-
nition of comprehension difficulty and recall performance?

3. What are the types of comprehension difficulties identitied
bv the participants?

4. How do different reading situations affect strategy utiliza-
tion?

4.1 How does c¢ondurrent verbalization affect cloze and recall
performance.

5. What is the relationship between strategic application and

cloze performance?

6. What are the qeneéal study procedures spontaneouslv used bv
the participants and how might these procedures affect recali
performance?

Ouestions 1, 5 and 6 relate primarily to the third and fourth

aspects of the monitoring ovrocess and cguestions 2 and 3} relate primarily

to the first and second aspects of the process. Ouestion 4 was designed
I
primarily for methodological purposes. .=

t



The research design was established to deal with these questions
through collection ©f both primary and anecdotal data. The primary
sources of data consisted of the recall protocols from the Cl, C2, C3
and C4 conditions, the responses to the comprehension discussion
questions, again from all four conditions, the cloze responses from
the 3 and C4 conditioné, the verbalizations from the participants 1n
the C2 and C4 conditions, and responses to the questions concerning
interpretation of the general and criterial task. The anecdotal data
consisted of demographic information, field notes and the participants’
incidental notes, summaries, and outlines.

The analysis of the data was conducted in two major phases.

During the first phase the data were analyzed to delineate thé
specific categories related to the nature of the comprehension difficul-
ties, the remeéial action, and the resolution of the difficulty. The

second phase of the analysis involved the examination of the relation-

ship that may exist between the emergent and relevant categories.

First Phase of the Analysis

Analysis of Recall Protocols

Although six recall protocols, two from the practice sessions and
four from the main sessions, were obtained for each of the 21 primary
participants, only the recalls from the four primary reading situations

were transcribed and analyzed. In total 84 recall protocols, four per

L]
participant, were obtained and analyzed.

Cursory examination of these protocols revealed that participants

were primarily providing summaries and elaborations of the text.

%
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Verbatim recall did not appear to be a primarv criterion of comprehen-
sion for the participants. Furthermore, when both graduate and under-
graduate students segmented the text into idea units, ;he idea units
tended to correspond to larde units, more consistent with terminal
units as opposed to clauses or syntactic propositions. Propositions
would be too small to reflect the trend, thus t-units and incomplete
t-units were selected as the common unit of analysis (Hunt, 1965ﬁ
Fagan, 1978). A t-unit is conprised of a single main clau;e and any
subordinate clauses that are gramatically related to it.’ Incomplete
t-units consist of terms which do not form a complete iﬁdependent
clause, but are necessary to the flow of the languagé. Specific
exampleé of these units and how these units were adapted to analyze
the recall protocols will be specified in the following chapter.

Of primary concern in this study was not just whether the
participants recalled information, but how individuals attempted to
process and comprehend the text. As evidenced by previous research
{Huey, 1908; Gray, 1954; Jenkinson, 1957) and more recent developnments
(Patching et al., 1983; Rumelhart, 1984; Frederiksen, 1982; Tierneyh
1983) inferring, utilization of prior knowlgdge, summarizing,
synthesizing, evaluating and commenting about one's own'cognitive
performance are all essential components in this process. Conéequently
it was imperative that the analysis of the recall comprehension
protocol reflect these complexities.

Four categories, text specific, text entailed, text experiential
and text erroneous were adopted for pﬁrposes of the qualitative

description. Briefly, text specific responses are compriged of
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minimally transforﬂéd information from the text, text entailed
responses are statements summarizing or synthesizing information,
text experiential responses are inferences and elaborat;ons used by
the reader to fill in the gaps and tegt erroneous comments refer to
incorrect statements made by the reader onut the text.. These

categories and how they were used in the analysis of the recall

protocols will be discussgﬁ further in the following chapter.

Analysis of Comprehension Discussion

Questions

Cursory examination of the comprehension discussion questions’

indicated that many of the responses were a reiteration of the comments
made in the verbalization and/or the recall, and as such, unless
"\

"cularly revealing, were only dealt with in summary terms.

gz lysis of Cloze Responses

Cloze responses, although not a primary measure of comprehénsiqn,
| were analyzed and used as converging support for the assessment of
comprehension. The cloze procedure had been used primarily as part
of & procedure in an attempt to arrest the comprehension piocess.
However, if one assume3 as Eerk (1979) suggééts that the cloze
procedgre does involve a significant aspect of reconstruction,

‘icularly literal comprehension, then these cloze responses may be

ug as a source of converging evidence to support 'the findings of

. . . |
the recall protocol analysis. Since the primary purpose of the cloze
con?ition as presented to the participants was to understand and
rc er the information, both exact insertions and synonyms were

-

-nsidered in the final scoring.
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Analysis of the Verbalization Protocols

Both the reading situations invoiving the concurrent verbalization
{(C2 and C4) conditions included a leng£hy observation and practice
session. These two sessions for all partiéipants were audiorecorded
and subsequentlx reviewed by the researcher. Although aspects such
as how the participant dealt Qith the task were noted, these sessions
were not transcfibed.

The audiorecordings of the primary reading situations we;é\ﬁach
analyzed and reviewed at least three times. The intent of this éxtensive
complete review of the tapes was three—fold{ (1) to allow the most
pertinent and revealing categories to emerge,  (2) to arrive at a
suitable coding scheme and (3) to assess the reliability of the coding
schemes.

The first review consisted of a cursory examination of the data.
During this review the original 9" reél recordings were dubbed on to
cassette tapes and the footage of verbalizations related to the
monitofing process were noted. Of particular concern were verbaliza-
tions indicating the participarit was experiencing comprehension
difficulty. All comments which suggested the participant was
experiencing difficu;ty were‘tentatively %ecorded by notinqlthe
footage of the audiorecording at which the di%ficulty occurred.

Initially these difficulties were indicated on the audiorecording
by a specific comment by the reader and/or‘by some form of spéntaneous

‘ g
remedial action. For example, a specific comment by the reader was

indicated by the following:



13, P3C2

Sampling variance. I still don't understand what it means.

Although a spontaneous form of remedial action was evident in
both conditions, this was far more evident in the cloze condition.
For instance, the participant may come to a blank, leave the spaée,
i.e., nof make an interpretation, complete theé one or two spaces
folldwing and then attempt to reread the idea unit and £ill in the
space. In the cloze condition the monitoring at times was very much a
part of the process and the fix-up strategies were almost applied
automaticallv. This is evident in the follBQing example:

In response to the original text

3 the first two years of life 4
child is making enormous strides. 5 birth the
infant exhibits a limited 6 of uncoordinated

reflexes.
Participant 8, using P2 in a C4 condition verbalized the following:

S I think these they, they're saying that ah during 3
the first two years of life the 4 child is making
cognitive strides and ahm they're exXplaining, ahm, what
the child starts doing the first two years. [Completes
space 5 with At and then looks ahead.]

Q Notice you're moving ahead. Can you tell me what you're
thinking?

S Ahh, I'm just sorta making sure that I stop at each blank
cause when I read over them I just kinda forget them altogether.
Okay, I'm just trying to understand what the sentence is trying
to come across so I can f£ill in the blanks. [Returns and
fills in Ability 6 for space 6.] 1It's kinda describing, like
it could be it's desecribing something, a condition that the

) child's going through, ahm, it sounds like a, the child has

. to learn the ability. :

Compared to the previous example, the following response by the
same participant was considered somewhat less automatic, but still

»

very much a part of the task.
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Okay, it says the first 8B.«uarter the, flrst four months show

the start of (someth1 32* . Oh in the first sentence before

they're talking about coofdination so during the first four

months they're probably béginning to control maybe more

coordination 9.

In both instances spaces 6 and 9 were considered to be monitored.

In addition to noting the location of the difficulty 1n the audio-
recording, the source of difficulty was also lucated in terms of the
text. This involved the use of two procedures. In the €2 condition
the previously numbered jdea units were used and in the C4 condition
both the previously numbered idea units and cloze deletions were
“utilized. For instance, if a participant experienced difficulty
with the fifth idea unit in passage one, this could be noted by the
number 5. If the participant experienced difficulty with two idea
units such as_18 and 19, these could also be specitied (18, 19). For
example, participant 17 made the following comment in response to ldea

unit number 12 in passage 4.

Text, P4:

Consequently to inhibit memory loss in dlscr mination learningy,
individual chains connecting each dlStlnCthe stimulus with each
identifying response must be thoroughly lnterhallzed by the
individual. )

17, P4cC2
Don't understand discrimination.
In this case the difficulty would be located in idea unit number 2

and would be coded as a 12. In addition the location of the error

on the audiorecording would also be noted.

In the C4 condition, in addition to locating difficultles 1in

2
terms of idea units, the sources of ditficulty could also be designated

by the number of the cloze deletion. For example, while completing the



cloze version of passage 2, participant 17 experienced difficulty with
the ninth deletion.

17, P2C4
Text

The  (first) 8 four months show the start of Q.

Response

M9 Something to do with the child.
This difficulty was designated as an M9 in passage 2, and the
appropriate footage of the‘audiorecording was noted.

Through the designation of difficulties by location it became
more feasible to examine the remedial action associated with a particu-
lar difficulty. Readers tended to initiate remedial action in terms
of particular difficulties and this remedial action often changed,
depending on the nature of the difficulty. Furthermore, some
participants were highly tentative in response to particular difficul-
ties. This could involve leaving a particular difficulty, continuing

Y
on 1n the text and returning at a later point. This would suggest that
remedial action would ‘be initiated across the téxt and consequently
. ‘ ?

some remedial action initiated during the latter part of text processing
would be directed toward some difficulty that had occurred at a
previous point. Ultimately without specifying the location of the
difficulty, remedial action could not be associated clearly with the
particular difficulty.

In addition to noting the comprehension difficulties, the location
of the difficulties and the remedial action initiated, an attempt was

also made to note verbalizations related to the participant's view of

the task, the text, and any other verbalizations which may relate to
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the monitoring process.

The second review of the 2 and C4 interviews as conducted for
purposes of verifying the original notation pertaining to specifiled
comprehension difficulties, the location of these difficulties and
the remedial action associated with the difficulties. In addition,
the review was conducted to further familiarize the z&:seafchex with

£
the data. During this review all relevant data related to the monitoring
process were transcribed and noted. This consisted of all the verba-
lizations associated with the comprehension failures, the remedial
action initiated and other comments related to the monitgrinq process.
In addition, comments related to the participant's view of the task,
the text, and comprehension and discussion questions were tzdnsgrlbﬁd.

The €2 and C4 protocols of six participants were transcribed in
full. Compared to the other protocols, these were considered to be
the most rich. For the remaining 15 participants the Qerbalizdtions
related to and including the recognition of the comprehension
failure, decisions involving the initiation of remedial action, the

\ initiation of remedial action and the confirming of the successful

|

) resolution of the failure were transcribed in full. Due to the high

/

\\incidence of monitoring in the C4 conditlon, these protocols were
usually transcribed complefely.

In the second analysis of the verbalizations, an attempt was made
to allow both the types of difficulties and the nature of the remedial
action to emerge from the data. However, categories identified by

previous researcher$ were also utilized. For instance, with reference

to types of difficulties Collins and Smith (1981) propose the following




,

taxonomy of comprehension failure:

1. Failure to understand a word. In this case the word could
be a nerl word, or the word could be known but doesn't make--sense
in the context.

2. Failure to understand a sentence. The reader can find no
Interpretation, can find only vague interpretations, can find several
possible interpretations, or the interpre%ation conflicts with pridr
knowledge.

3. Failure to understand how one sentence relates to another.
For instance, the interpretation of a sentence conflicts with another,
the reader can find no connection between the sentences, or several
possible connections between the sentences may exist.

4. Fallure to understand how the whole text €its together: In
this instance the reader experiences difficulty developing an under-
standing of the whole or part of the text.

These categories of difficulties were used to focus the analysis
of the comprehension difficulties, however the researcher also
attempted to remain open to other categories which emergyed through
the analysis. These and other forms of difficulties which emerged

through this analysis will be further outlined and discussed in the

following chapter. o

The examination of the remedial action was also based on previous
research. However, the researcher attempted to remain sensitive to
new categories or forms of remedial action which emerged throughout the

analysis. A number of strategies have been identified by previous

researchers, of which aspects were included in the analysis.
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Table 8 presents a brief review of the strategies and their sources

which were considered to be pertinent to the analysis here. A more

indepth discussion of these and other strategies which emerged through

A

the analysis will be presented in the following chapter.

Although the third analysis of verbalization protocols in terms

of the final relevant theoretical categories will be specifically

discussed in the following chapter, the procedure will be briefly

outlined in this section and thus will serve as an introduction. In

this analysis both the typed transcripts and corresponding audiotapes

were used. Difficulties were noted by both source and type.

Associated with each difficulty the remedial action was specified.

Remedial action was viewed as any response initiated by the partici-

pant in an attempt to remediate a comprehension difficulty.

In addition to examining the strategies utilized to remediate

comprehension difficulties, an attempt was also made to examine how

the strategies were used in conjunction with each other, or how
patterns of strategies were used in an attempt to remediate the

difficulty. For example, a participant may experience difficulty

understanding a particular concept in the text. In response the

participant'may reread the previous context, may refer to the following
idea unit, make a tentative interpretation and go on, and after

receiving further confirmation through the following text, return and

confirm the tentative interpretation. The patterns of these strategies

differ from the patterns in which the individual may encounter diffi-

culty with a particular concept, reread the present idea unit, and

then go on. It was these qualitative differences 1in strategic action

that the analysis attempted to reveal.
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Table 8

Remedial Strategies and Sources Considered in the Analysis

Remedial Strategies

S

Sources

Rereading the previous context or .

current sentence

Lookbacks

Looking forward to see if the
" information will be consistent
with or can be predicted by
present understangding

Formation of a pending question
or a tentative hypothesis

Referring to an expert source

Suspend judgement—seek
clarification” in subsequent
sections

Knowledge based strategies by
drawing on prior knowledge to
bridge gap in understanding

Personal identification

Questioning an initial
assumption {(refocussing)

Analysis of alternatives

Rebinding (recognizing the
interpretation conflicts with
previous interpretation and the
readers change their
interpretation)

Read carefully/slowly

Alverman and Ratekin (1982)

Garner and Reis (1981)

Winograd and Johnston (1980)
Alessi, Anderson and Geotz (1979)
DivVesta, Hayward and Orlando

(1979) i
Markman (}981)

.
Coliins, Brown and Larkin (1981)
Collins and Smith (1981)

\
Collins and Smith (1980)
Winograd and Johnston (1980)
Baker (1979)
Alvermann and Ratekin (1982)°

Collins, Brown and Larkin (1980)

Collins, Brown and Larkin (1980)

Collins, Brown and’ Larkin (l9é0)

Alvermann and Ratekin (1982)
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Establishment of High and Low
Recall Groups

For this and other comparative purposes, the verbalization
grbfocols of 10 participants, five designated as the high recall group
ana five designated as the low recall group, werIe examined.

These two groups were determined by the following procedure:
First the average number of text specific and text entailed complete
and incomplete t-unit responses across all four conditions were
tabulated and raﬂked for all 21 participants. The five participants
with the higﬁest number of average text specific and text entailed
responses across all four conditions were defined as the high recall
group, while the five participants with the lowest number of average
text specific and text entailed responses acrosg all four conditions
were designated as the low recall group. The high recall group was

comprised of participants (Par) 16, 1, 26, 2 and 4 and the low recall

group consisted of participants 8, 5, 7, 10 and 21. See Table 9 for

a summary of these two groups.

Success or Failure of Remedial Action

In addition to the examination of verbalizations in terms of the
types of difficulties Qnd the nature of strategic intervention, the
data were also analyzed in terms of the success or failure of the
remedial action taken. This %uccess and failure was determined by the
nature of the cloze responses, the cognitive match statements,
appropriate interpretations and confirmétion statements. The specific
nature of these and supporting examples will be outlined and presented

in the following chapter.

[
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Number of Total Complete a

Table 9

Par

Par

Par

Par

Par

nd Incomplete t-Unit Recall Responses
for High and Low Recall Participants

High Recall Participants Low Recall Participants
} + +
- “ PR . -~ e
o S §s @ 3 93
& 5 &a & & &4
Il £ = B = &= B B
16 Par 8
P1C1 32 2 34 P3Cl 8 1 9
P2C2 27 6 33 PAC2 7 3 10
P3C3 15 4 19 P1C3 9 5 14
p4C4 26 3 29 p2c4 14 4 18
Average Number of
Recall Responses 29 13
1 Par 5
PlCl 17 25 P2C1 8 1 9
p2C2 10 3 13 P1C2 ) 2 7
pP3C3 27 10 37 PAC3 15 1 16
pac4 30 1 31 P3C4 13 1 14
Average Number of
Recall Responses 27 12
20 Par 7
P3Cl 17 4 21 P4C1 2 11
P4C2 20 2 22 pP3C2 13 0 13
P1C3 - 16 6 22 p2C3 12 2 14
p2C4 16 9 25 PlcC4 6 1 7
Average Number of
Recall Responses 23 11
2 Par 10
pP2Cl 20 1 21 P4cCl ) 1 6
P1C2 8 10 18 P3C2 6 1 8
p4ac3 25 4 29 P2C3 6 1 7
P1C4 16 2 18 Plc4 7 3 10
Average Number of ’ ’ ,
Recall Responses 22 8
4 Par 21
P4C1 22 3 25 P1C1 3 2 5
P3C2 26 5 31 P2C2 2 2 4
P2C3 8 2 10 P3C3 2 0 2
PlC4 6 2 8 P4C4 2 0 2
Average Number of
Recall Responses 19 3
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Analysis of Anecdotal Data

Anecdotal data consisted of general demographic data, the incidental

notes, summaries, and outlines that the marticipants made in an
attempt to monitor their comprehension, as well as the incidental field
notes made by the researcher after the interview.

Although demographic.data ;elated to the nature and year of the
academic program had already been obtained when individuals volunteered
to participate in the study, data related to I.D. number and residence
were subsequentfy also obtained. These data were simply tabulated and
later used as supplementary data to describe the population.

The incidental notes, summaries, outlines, and underlining wetre

categorized in the geheral construct macroprocedures. These data were
L)
used in response to Question ¢ concerning spontaneous use of study
procedures and the incidence of use was tabulated. Although not
definitive, an attempt was also made to examine brieflyv the quality of
the macroprocedures and how these were utilized by the participants.
Al
Field notes were used to embeli&h the observations made relative
to the participants' use of macroprocedures, the individual's orienta-

tion to the task, motivation and the participants' interpretation of

the criterial task.

Second Phase of the Analysis

The initial phase of the analysis was conducted to delineate the
specific categories related to the nature of the comprehension
difficulties, the remedial action and the resolution of the difficulty.

A second phase of analysis was initiated to ekamine the pertinent



relationships specified in the following research auestions.
¢ . . A 5
1.1 What 1s the relationship between the nature of strategilc
application and success resolution of the comprehension difficulty?

1.2 What is the relationship between strategic application and
~

recall performance? -

2. What is thg relationship between recognition and nonrecog-
nition of comprehension difficulty and recall perfofmance?
4. How do different reading situatlons affect strategy
utilization?
4.1 How does concurrent verbalization affect cloze and recall

per formance? \

S. What is the relationship between strategic application and

vloze performance?

6. What are the general study procedures spontaneouslx}used,by
the participants and how might these procedures affect recall
performance?

The examination of these relationships involved both a general
trend analysis i;volving all 21 participéhﬁs’gg;/;n indepth comparative
analysis of the five high“and five low recall participants (see Table
9. |

To examine the gxtent to which the reading situation involving
concurrent verbalization may affect recall performance é one-way
analysis of variance was conducted. The scores of all 21 participants
were used in this procédure (Nie et al., 1975:422-430). A t test for

correlated samples (N = 21), as specified by Ferguson (1976:154) was

used to examine the extent to which concurreht verbalization may
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affect cloze performance. (These procedures relate to Juestion 4.1.)

Although a parametric procedure was considered approoriate for
examining the above relationships, non-parametric procedures were
considered more appropriate in examining the remaininq relationships.
These procedures were adopted because of the ordinal nature of the
data (the intervals between the sets of tabulation pertaining to
strategic actions were not clear) and the small sample size,
particularly with reference to the comparison of more and less
successful participants.

Table 10 presents an overview as to the statistical procedures

~

that were used in examining certain relationships in response to the
* .

By

reisarch questions.

N ‘
The Spearman rank correlation coefficient is a measure. o’ -
association which reguires that both variables be measured at least on
an ordiﬁal scale. The variabiesrelating to Questions 1.2 and 2. were
all considered to be at least on an ordinal scale and conseduently
this procedure was considered to be adpropriate (Nie et al., 1975:288-
292).

The Mann-Whitney U Test was used to assess whether the two groups,

most and least successful participants, differed significantly on a

number of variables, recall performance, strategic action, cloze

Y

performance, and types of errors. (These variables are related to
Questions 1.1, 1.2, 2, 5 and 6.) This test was used as- an alternative
to the parametric t. test because the assumpfions related to sammle
size and interval data were not met. A Sample size of five per

group was considered too small and tabulations primarily with

A e e
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Table 10

Summary of the Relatlonships between Research Ouestions
and Statistical Procedures

Statistical Procedures

131

Total Group

esearch Question N = 21

High and Low Recall Group

n=2>5

1.1

1.2 . Spearmain Rank rs

2 Spearman Rank rs

4.1 ; One Way Analysis
of Variance F

5 t Test for Cor-
related Samples

6

Mann Whitnev (U)
Mann Whitney (U)
Mann Whitney (U)
Wilcoxon Matched Pair

Signed. Ranks Test (W)

Wilcoxon Matched Pair
Signed Ranks Test (W)

Mann Whitney' {(U)

Mann Whitney (U)

Level of significance for all statistical tests was set 'at .05 or less.

v
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reference to strategic action were considered to be of an ordinal
nature as opposed to interval. The procedure for small samples
a§ outlined in Siegel (1956:120) was used.

The Wilcoxon Matched Pairs Signed Ranks Test was used as a
supplementary test for Ouestion 2 and a primary statistical procegdure
for Question 4. The test was used as an‘alternative to the parametric
t test for correlated samples. Again the nature of the data and the
small sample did not warrant the use of theiparametric procedure. In
this case the procedure as outlined by Ferguson (1976:331) was used.

In the use of the procedures the specific variables involved in
the analysis and results will be presented and discussed in the

following chapter.

Credibility of the Emergent Categories

The credibility of the emerging categories: types of errors,

strategic intervention and the nature of the successful resolution

——

of the comprehension difficulty, was established through a number of
provisions.

A number of these procedures were built into the design of the
\
~N

study. An attempt was made to retain an open and collaborative

relationship with the participants. This openness may have contributed

J
—

to the revealing of‘?%rbalizations and feeling that under other less
~ © ’ ¢
collaborative situations may have been less likely. Contextual reality

~ 3
or ecological validity was considered as a factor in the initial

design of the study. Consequently in two of the four reading situa-

tions complete texts were used. The texts were long enough to



establish some form of continuity in tAought and organization, and an
attémpt was made to reiate the reading material to coﬁrse content.
Although the observation may not be'coﬁsidered highly persistent,

t'he lengthy interactions with the participants (10-13 hours with

each participant) contributed to a wide variety of data. Furthermore,
data pertaining to the major questions and emergent categories were
collected from a number of sources. The categories pertaining to’

the recalls, view of the task, macroprocedures and criterial task
verformance were obtained from four sources (CL, C2, C3 and C4).

The categories pertaining to types of errors, nature of the remedial

action and nature of the resolutions were verified by information from

o

two sources, the C2 and C4. In addition the releVant literature was

scrutinized and examined both for alternative explanations and possible

'

sources of categories. This use of a variety of data sources con%

tfibuted to at least the partial triangulation of the data. For \;
; N

{
instance, most categories which emerged were verified from at least \
. »

. 1

two sources. In addition to the use of lengthy observations, !

o« 1

collaborative interviews, partial triangulaticn and ecological validityx
v : J

in the design of the study, two Qroéédures, member checks and peer
. ya )
audits, were used to further eé@ablish Ehé credibility of the

ey

emergent categories.

s

Member checks were conducted during the final debriefing session.

Each of the 17 particivants from the original groﬁp of 21 main

participants and four participants from the second preliminary investi-~

gation was presented with some of thé observations particularly:

pertaining to-their individual performance.

o
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‘During this sessi®n the intent of the study was discussed with
each participant. In addition, particular observations pertaining to
remedial action the participant may have initiated in response to
comprehension difficulty were presented. This interaction usually
consisted of the following type:

{Name], when you experienced difficulty I noticed you did a

number of things. 'Sometimes vou would reread the previous

part of the text, ahd at times you would look ahead in the text.

Are these usually the things you do when you experience
difficulty or do you also initiate other actions?

The primary purpose of this type of question was two-fold:
first, to examine the extent to which the strategic actions which
emerged from the data pertained to the action actually initiated by
the participant, and sccond, to examine the underlying intention of
certain actions. For instance, many individuals utilized a form of
note tak%ng as a macroprocedure. However, how this procedure was
used to resolve comprehension difficulties varied considerably from one
participant to the other. For example, the notes of the high recall
group tended to be rehearsed, reviewed and at times underlined, while
note review and Tehearsal were only incidentally utilized by the less
successful participants.

In an attempt to allow as>much openness as possible, particularly
with reference to the participant's view of the categories and
interpretation of the study, this session was Aﬁt audiorecorded.
Although no time limit was set for this final sesssion, most partici-
pants because of time pressures pertaining to final examinations and

other year-end commitments were only able to contribute 30 to 40

minutes of their time. Consequently,only the most frequently used
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and most representative strategic actions were discussed. Although no
formal tabulation of the student responses was noted, general agree-
ment did appear to exist between the observations of the researcher
and the participant. Some differences did exist, particularly with
reference to the use of macroprocedures, or more qenéral study
strategies. A number of individuals suggested that they would have
reread and made notes more often if studying at home. Other
references were made to the use of more breaks, and learning of the
material over a longer périod of time.

In addition to the use of member checks to examine the credibility
of the categories pertaining to strategic intervéntion, a number of
peer audits were also conducted. Initially, aspects of the audio-
tapes.of two participants were each presented to two members of the
advisory committee. The ,purpose of this interaction was to share
interpretations of observations pertinent to the data, withiparticular
reference to the nature of the strategic intervention initiated by the
participant.

At a later point the emergent categories, both with reference
to strategic action and types of errors, were presented to a group of
peers, both within and outside the field of reading. The emerging
categories and examples of the protocols related to the categories
were presented and discussed. Following this session some of the
categories were also presented to another audience. 1In this instance
these consisted of a group of graduate students. As in the previous
case examples and strategies were discussed. During all these

”~

sessions the researcher was open to comments and insights provided
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by the different audiences.

A more formal peer audit was conducted using three markers, the
investigator and two academics, one in the field of Curriculum and
Instruction, Language Arts and the other in the field of Educational
Psychology. Both of the volunteers were presented with the definitions
and related examples of the types of comprehension difficulties and
remedial strategies. 1In addition,{éach volunteer was presented with
the complete typed transcriptions and audiorecordings of the same
participant in both the C2 and C4 conditions. For each of the judges
a review of all the categories and related examples was conducted.
Since the purpose of this audit was not only to examine the credibility
of the emerging categories and the scoring, but also to develop new
insights into other emerging categories, varticularly with reference
to the patterns of remedial action, the audit was conducted with the
researcher present. The audit was conducted over two 90 minute
sessions per volunteer. Only one condition was discussed per session,
however because of the indepth analysis of the data, the complete
protocol of the participant was not analyzed in total. For each of
these sessions only what could be analyzed during the 90 minute
session was completed. The auditors' responses with reference to
types of errors and strategy action and suggestions and comments
were noted by the researcher.

Agreements and disagreements for both the nature of the compre- s
hension difficulties and the strategies utilized in an attempt to
remediate the comprehension difficulties across beth conditions, E2 and

C4, were combined. The Arrington Formula was used and coefficients



of agreement were calculated (Feifel and Lorge, 1950:57):

Auditors Agreement
1,2 94%
1,3 923
2,3 89%

.
~

The assessment of the above results would suggest that the criteria
for examining both ﬁhe nature of the errors and strategy utiliration
can be applied with reasonable pniformity.

In summary, this chapter has presented ‘4n overview of the analysis
of the data. The findings, both in terms of the emergent categories
and the relationship of these.emerqent categories, will be oresented

in the following chapter.
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Chapter\V

ANALYSIS AND RESULTS OF THE STUDY

Introduction

The monitoring process is comprised of four interrelated
components : (1) recognizing a difficulty had occurred, (2) deciding
whether or not to initiate some form of remedial action, (3) given a
positive decision for step two, then the initiatiom of further action
and (4) deciding whether or not the action was successful, and the
difficulty was resolved. In an attempt to reveal the more general
nature of this process, data related to all these aspects will be
discussed. However, since the primary purpose of this investigation
was to examine the strategies and patterns of strategies utfliZed to.
resolve comprehension difficulties, this aspect will be gilven special

-~emphasis.

The concurren} verbalization protocols of six participants were

transcribed in full. These were considered by the researcher to be the
most data rich. The recall protocols and comments relating to
monitoring were completely transcribed for the remaining participants.
Due to the difficulty of the C4 condition and the high number of

monitoring responses, these protocols were usually transcribed in total.

Monitoring comments were based on the third audio analvsis. All
audio recordings of the concurrent verbalization conditions were

coded three times, twice without the transcription and once with
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the typed copy. The intent of this exteﬁgiVe complete review of the
tapes was three-fold: (1) to allow the most pertinent and revealing °
categories to emerge, (2) to arrive at a suitable coding scheme, and
(3) to assess the reliability of the coding scheme. This review also
served to provide a more indepth analysis of the participaht‘s
reaction to the task and a valuable bank of i;cidental comments that
appear to be particularly revealing and representative of the emerging
categories. Once the transcriptions were completed, the final coding
of the specific sStrategies used, monitoring responses and errors
detected were completed, using both the audiorecording and the type-
written protocol. The recall protocols of all four conditions were
transcribed in full.

General, specific group, and individual trends will be presented.
The five highest recall participants and the five lowest recall partici-
pants as measured by recall performance will be compared and contrasted.
In addition to analyzing the data for purposes of describing the
monitoring process, statistical procedures consisting of One-way
Analysis of Variance (F), Mann-Whitney Comparisons (U), Spearman Rank
Correlation Coefficiegts (rs) and Wilcoxon Matched Pairs Signed-Ranks
Tests (W) were used to reveal trends and the relationships between |
the emergent categories. The outcomes of both the descriptive and
statistical procedures will be presented and discussed in this chépter.

ftshould be finally noted that although the reseé?ch questions

are answered indirectly in this chapter, these questions will be

specifically addressed in the concluding chapter.
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Recall: Framework for Analzsis

As noted previously, initial examination of the recall protocols
revealed that many of the participants were providing summaries
and elaborations of the text. Verbatim recall did not appear to
be a primary criterionwof comprehension for the participants.
Fprthermore, when both graduate and undergradﬁace students segmented
the texts into idea units, the units tended to correspond to larger
units, more consistent with terminal units as opposed to clauses
or syntactic propositions. Consequently, t-units and in;omplete
t-units were selecte@_gs the common unit of analysis (Hunt, 1965;
Fagan, 1978). As noted in the previous chapter, a t-unit is
comprised of a single main clause and any subordinate clauses that
are grammatically related to it. Incomplete f-units consist of
terms which do not form a complete indepépdent clause, but are
necessary to the flow of‘the language. Irrelevant data, such as
audible noise, interjection, and repetitions were classified as mazes
and were not included in the formal analysis.

In the following example these units may be distinguished:

OK, 4/ a man named Piaget believed that there were these stages

to child development. A chil@bégxglggiggfbig mind / and there

was sensory motor, preoperations, concrete onerations and formal
operations / And every chilq went through these when thev're

developing / (a stage) ¢

T-units V4
Incomplete t-unit
Maze ( )

The qualitative description included six categories. The initial
four, text specific, text entailed, text experiential and text

erroneous, were based on the categories ocutlined by Drum (1978) and



Fagan (1981). The remaining two, critical comments and meta statements,
emerged through the data analysis. The inclusion of these¢ two cate-
gJories was based on the rationale that critical and meta comments
constitute a valid response to text, and may in themselves provide a
more thorough analysis of How participants attempted to recall the text.
In total these six categories are the major f0cusvof the recall protocol
analysis, and thus an indepth description Of each follows.

A. Text specific responses are comprised of information from the
original text which has only been minimally transformed and has a
specific reference ko the passage. 1In this case the reader may have
reordered or substituted certain terms.

In addition the level of importance of each unit was noted. As
outlined in Chapter 3, ranking procedure was carried out by a separate
group of graduate and undergraduate students and consisted of high,

‘
intermediate and low Support to the central idea of the text. “For
example:

Text: Two uses of language serve the interpretive function:
reporting and reasoning.

Protocol: There's the interpretive function which is reasoning
and reporting.

In addition to this being a text specific response, this idea unit
was also categorized as a high level t-unit response.

B. Text entailed responses are statements summarizing or
synthesizihg information from more than one part of the text. For

N

example:

Text: The other directive function is evident when language

is used for directing the actions of others. This is

usually accomplished through demonstrating and
instructing.
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Protocol: The other directive it's how they speak to other
people when 1nstructing or trying to get them to do
something.

¢ Text experiential responses are statements made by the reader

to fill in the gaps in the text, through inference or elaboration.

Some examples of these are:

Text: As an example, we mav consider how a child learns the

concept middle.

Protocol: The concept middle, which is an abstract concept, vou've
learned it through the help of another concept.

Text: The means of four random samples drawn from a

population will differ.

Protocol: So the sample taken in Newtoundland will differ from
the sample taken in Ontario.

D. Text erroneous iesponses dare lncorrect statements made by
i
the reader about the text. These include incorrect proper nanes,

erroneocus expansions or additions and 1ncorrect svynthesls, summaries

-
and inference. For example:
Text: How variable is the intelligence of the citizens ot
Canada? —
Protocol: Well they used the example about how high 1s the
intelligence of people 1n Canada (right) in the first
little bit. ™

E. Text critical responses are statements indicating some
disagreement on the part of the reader with the text. Tor examnle:

Text: With this dictionary there are obviously no random
or chance occurrences.

Protocol: That is a pretty strange polint of view.

Text: Relational Function
The purpose of this aspect 1s lanquade 1s to
establish, maintain and convev relationships between

people.




RS

Protocol: This category should be projective, I think because
they talked about how a person speaks to relates to
another person. PR

I, Meta statements are responses reflecting the reader's meta
cognitive knowledge, experiences, strategies and goals.

Knowledge refers to one's personal knowledge about knowing. For
P

example:

I ‘thought it was rather complicated.

That was a bad passage.

The last stage was in the latter part.

Then what was their little example with that one?
My vocabulary isn't adequate to the level that is
being expected. ¥

Experience refers to some evaluative statement about the reader's

personal progress.

I'm not sure.

I know there's more.

I couldn't connect 1t.

I can't remember.

I don't know if I can remember.

1 thought at the beginning of the article was verv
confusing. It threw you with the idea of the chair
right away, 1 think because of that the article was

a lot harder to think about than the other ones I had
come in contact with.

Knowledge about strategic action refers to the reader's knowledge

of available strategies and how these can be applied to the

comprehension of textual material. For example:

I didn't make up a code to go with those this time.
I found it easier with the notes.
I'm trving to picture it.

Knowledge about the goal or criterial task refers to thg\feaderus
Y o N

understanding of what is recuired to carry out the task. For example:

Eyerything I can remember.

Ddyyou want me to explain that to you?
That's all I can remember from that stage.
Let's see if I can remember them. ’
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As discussed previously, each individual participated in four
primary reading situations. Excluding the recall protoéols from”the
training and observation session, this yielded four recall protocols
per participant. 1In the analysis og?theSe recall data, initéglly,
all the m;zes were noted. Then all the complete and incomplete t-units
were noted. Following this segmenting component of the analysils, each
of the t-units and incomplete t-units was assligned to one of the six
categories.

Both the segmenting and uualitative analysis wére checked using
two procedures. First the procedure used and a number of example
protocols were discussed with two célleagues who were well versed in
) o~
the use of this ppocedure. Secondly a number Of personal rechecks ot
the protocols were conducted by the researcher. In this case the
researcher chose a number of protocol; and reanalyzed them. Using
both these procedures the consistency appeared very high, and since
four of these categories had been extensively validated in previous
research, the need for furthe; validation and examination of consistency
was not considered necessary by the researcher.

Following the coding, the total humber of t-units and incomplete

t-units were compiled. The instance of each unit's occurrence was

assigned a score of one and these were titen tabulated for each of the

six categories. Consequently each participant received a complete and

incomplete t-unit score for each of the six categories. However, due
L

to the fact that there were so few incomplete t-units, these were

combined with the complete t-units to form a total score. In addition,

each participant also received a score for the level of importance of



the text specific responses, thus the total text specific scores was

the sum total of high, intermediate and low level text specific,

complete and _incomplete t-units.

Recall: General Results and Discussion

One-way analysis of variance was used to examine the extent to
which the reading situations or conditions may have affected’recall
comprehension performance. Six areas weré of interest in this
analysis: Text Specific x Condition, Text Entailed.x Conditions,

Text Specific + Entailed x Conditions, fext Experiential x Condifions,
Text Erroneous x Cenditions, and Meta Comments x Conditiohs. See
"Table 11 for a summary g% F ratios®and correspénding probability
levelsﬁ It would appear that, except for the experiential responses,
recall was not significantly affected by the reading conditions. -

Condition means for text experiential responses are presented in

Table 12. Using the Scheffe procedure, shortest significant range of

- ..
A

5.2519, p-= .050, only C3 aﬁd C2 differed significantiyu Essentially
participants in the C2 condition tended to elaborate and utilize
significantly more background knowledge than in the independent C3
cléze condition. This may suggest an appreciably high preoccupation
with the text in the C3 condition and a correspondingly lower use of
prior knowledge and personal experiences to elaborate the text; This
was, however, not the case in the C2 condition. In this readin§
‘tuation participants, possibly due to the verbalization context,
‘hey were required to discuss the tegt, and consequently utilized

-

‘kground information.
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Table 11

Recall x Condition: Summary of Results

F Ratio F Probability
Text Specific x Conditions . 1.230 p" .3042
Text Entaiied X ConditionsA .099 p .9605
Text Entailed # Text Specific x .888 p L4511
Conditions .
Text Experiential x Conditions 2.939 p = .0381%*
Text Erroneous X Cénditions " .795 p .5001
Text Critical x Conditions .613 P .6083
Meta Statements x Conditions .846 p .4726
Ve

Pl
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Table 12

Summary of Mean Text Experiential Responses x Conditions ‘

Conditions- " Cl c2 C3 c4

Means 6.1905 11.0952 4.5714  6.9524
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Of general interest in these findings wa: the almost total
lack of word for word recall. Verv few text exact or verbatim
recalls were evident. Although not of great frequency, some
participants chose to respond criticallv to the text. These
observations plus the high incidence of transformation:s. rclations,
prigr knowledge and retention of the text structure sucdest th;t
these participants tended to, as Branford (1979) suggests,
construct as opposed to reconstruct the information. Essentiallv
a more global view of comprehension as opposed to a more text
speciéic vies of comprehension was evident.

The findings also suggest that the cloze and concurrent
verbalization procedures‘did not appreciably affect and interfere
with recall performance. If this would have been the case one could
have expected the Cl recall performances to be appreciablv higher
than performances in the C2, C3 and (4 conditions. Furthermore,

\
as suggested bv Brown (1980) and Mitchell (1981), reééers tend
L process the text automatically, until thev began to experience
difficulty. At this point processing becomes less automatic and

the readers begin to consciously intervene strategicallv to compre-

hend the text.

S~

Related to this 1s the issue raised bv McCowan and Johnson
{1981) and Ericsson and Simon (1980). They suggest that the greater
the retrospection and mediated articulation the lower will be the
reliability and dependability of the verbalizations. Conversely,

the greater the concurrent verbalizations and direct articulation

=~
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p

the higher the reliability and dependabilitvwof the verbalization.
In the present investigation if the cchditions would have appreciably
interfered with processing, the reliability and dependability of
the reports would have been reduced. This reduced reliabilitv and
dependability would have adverselv affected recall performance in
the €2 and C4 conditions, which it did no@%

Although not reflected by the recall performance, some
participants did feel that the verbalization and close condition
(c2 aﬁd é4) affected their ability to comprehend the information.
This mav relate to specific situations such as when comprehension
was progressing sméothly and the verbalization or request for
verbalization serves as an interruption. Interestingly, some partici-
pants chose to verbalize continuously. Unless these participants
were experiencing constant difficulty, some of the verbalizations
would have interfered with the possible automatic prpcessing of the
text. In the verbalization condition all but three barticipants
qhose to go through the text more‘than once because they felt that
they did not understand and remember the information well enough
after the first reading to par¥ake in the criterial task. Some of
these participants expressed their feeling that the concurrent
verbalization conditions were more difficult in that these tended
to break up and segment the passage.

Assessing both the statistical and informal results it would
appear that if concurrent verbalization occurs simultaneously with
monitoring, recall performance did not tend to be adverselv affected.

As a final note, it has alreadv been suggested that this procedure



be used to facilitate the comprehension of text (Davey, 1983). Since
the present results do not support this notion, the classroom applica-
tion of this procedure should be used with caution.

Recall: Comparisons of High and Low
Recall Participants

One of the primary concerns of this study is the reilationship
betveen the quaiity of monitorinq/and how this mayv relate to recall
comprehension performance. It was felt that one of the best ways to
consider this question was to do an indepth examination of the
performance of the five highest and five lowest recall participants
in this study (see Table 9, p. 127 and Tables 13 and- 14).

As discussed in the previous chapter, the five participants with
the highest average number of text specific plus text entailed recall
responses across all four conditions (Cl, C2, C3, C4) were assigned to
the high recall group, while the five participants with the lowest
average number of text specific plus text entailed recall responses
across all four conditions were assigned to the low recall group. The
remainder of this section will describe in greater detail the recall
and cloze performances of these two groups. )

Comparing the high and low recall participants, some siqnifi-
cant differences in all recall categories, except Text Erroneous,
were evident (see Table 15). The high recall varticipants
were able tp recall more text specific items, summarize and synthesize
more information from the textf and were more able than their less
successful counterparts to elaborate and relate the text. The groups

did not differ in their total text erroneous responses.
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Table 13

High Recall Participants

Recall and Cloze Response Scores:

N 310085 %

3Zo1D

85

82

81

71

61

82

80

83

76
74
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. 1e30
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19
52

10

24

13
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10
11

sesuodssy TeoT3ITI
IXaL Te3oy

sasuodsay snNoauoaay
IXalL Teloy

12

~TaadXg IxXal ﬂmuoL

12
20
14
19

39

17

14
19
15

M sosuodsay Hmﬂuc&
i,
[

sasuodsay palIeluy M

51371oads 3IX3L B30

34

33

19
29

25
13

37
31

22
22

25

21
18
29
18

25

31
10

sasuodsay pafIelu
IX3L T1e30

10

10

Mo

93eTpaWIdU]

U U< -

sasuodsay o13T03dg
IX3L Te’ol

16
17

32

27

15

9

13

26

17
10
27

13.
11

11

30

17

20
16
16

11

20

25

16

11

22

12

26

M
|
M
w
A

Par 16

P1C1
p2C2
P3C3
P4C4

Par 1

P1C1
P2C2
P3C3
P4cCa

Par 20

P3C1
p4C?2
P1C3
pP2C4

Par 2

p2C1
P1C2
P4C3
P3C4

Par 4

P4C1
P3C2
P2C3
P1C4

L«
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Table 14

Low Recall Participants

e Response Scores:

-
a

Recall and Clo

[
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|
|

|

(

—_—

JI0DG g muoau,v

59
56

69
63

65

71

75
65
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|
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0
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11
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10
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18
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Table 15

Recall and Cloze Performance:
High and Low Recall Participants

153

Mann-Whitnev U Test Score

Cl Cc2 C3 C4
Text Specific o** 2.0*vt 3.5%*
Text Entailed 4.5 3.0% 8.5
Total O** Lox* 3.0 3.5*
Text Specific
Text Entailed
Text Experiential 1.0 3.0* 4.0%* 6.0
Text Erroneous 15.0 12.0 9.0 9.5
2
Meta 10.5 8.0 3.5% 4.5
Cloze Performance 4_0* Lo**

*

.05 » .01




The data reveal that even though the general recall performance of
the low‘recall group was substantially lower than the performance of
the high recall participants, relative to the high recall group, a
greater proportion of this recall, for the low recall participants,
was classified as text erroneous. Although the two groups did not
differ appreciably in terms of meta statements in the Cl and C2
conditions, these diffefences were far more apparent in the C3 and C4
conditions (C4, U = 4.5 p > .05 < .075). This would suggest that the
high recall group recognized the uniqueness of the reading %ondition
and were possibly more willing to reflect and verbalize their experi-
ence, knowledge, §trategies and perception of the goal. This may have
become part of the understanding of the text and consequently was also
recalled.

Furthermore, the high recall participants were also able to recall
appreciabiy more of the higher, intermediate and low level idea units.
Associated with this superior merformance was also the significantly
higher cloze scores (see Table 1%). Consequently in the cloze
~onditions there appeared to be a relationship between cloze and
recall performance. For the total group (N = 21) this relationship
was supported by the significant Spearman rank correlation‘in the
C3 conditioﬁ, Text Specific + Entailed with Cloze Score rs = .4534
p = .019, and the C4 condition, Text Specific + Entailed with Cloze \
Score rs = .3950 p = .038. 1In support of Thomas and Bridge (1980),
the present findings suggest that cloze performance @s affected by
intersentential contextual constraints. If this were not the case,

recall performance would have been inhibited by the cloze task.
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o

f .
Comprehension Discussion Ouestions: Analysis

and Results

Responses to the comprehension discussion questions proved to
”

be a reiteration of the comments made in the verbalirzation and/or
the recalls and as such, unless particularlyv revealing, were only
dealt with in summary terms. These responses were viewed as
incidental and were not included in the primary analvsis of the
data. Furthermore, considering boph the nature of the recalls, the
inclusion of critical comments in the recall or the verbalization,
and the lengthy sessions, particularlyv the €2 and C4 conditions, it
was considered inappropriate to attempt a lengthy discussion{through
the use of those questions. Furthermore, since many participants
discussed their impressions of the text while completing the verbaliza-
tions and/or discussing their general view of the task, these
¢uestions could possibly have been view?d as redundant by the subjects.
As indicated by the responses to the’apblication aues;ion, nost
participants, including the high~and low recall groups, felt the

passages had contributed to their knowl%gge (see Table 1¢€.}. However,
(SR

A

examining these results and rgpall perfdgmance, the extent of the

contribution and possible expectations of contributions differed

considerablv between these two groups. The extent to which partici-

pants found the texts controversial did not appear to differ

appreciably between the two groups. Even though the low recall

participants assessed the textual information to be pertinent wﬂ\)
S

to the task performance, the recall results suggest that this dig

not appear to be theﬁcase.

—
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PIC1 1 1 P3C1
pP2¢2 1 1 P4C?2
P 3C3 1 1 PI1C3
PA4C4a 1 1 P2C4a
Par 1 Par 5
P1C1 1 0 o pP2Cl
P2C2 1 1 PlC2
P3C3 1 0 P4AC3
P4C4 1 1 P3C4
Par 20 Par 7 .
P 3C1 1 0 P4C1
pP4C?2 1 1 P3C2
P1C3 9] 9] P2C3
pP2C4 1 0 Pl1C4
Par 2 ) Par 10
P2C1l 1 0 P4acC]
P1C2 1 O P3C2
PAC3 . 1 0 P2C3
P3C4 1 0 PlC4
Par 4 Par 21
P4aCl 1 1 P1Cl
P3C2 1 0 p2C2
P2C3 1 0 P3C3
P1C4 1 0 Paca
1 = Contribute some/aspects are controversial
0 = 1o contribution/is not controversial

Table 16

Comprehension Discussion Ouestions:

L

iContribute

Results

— e e

0

Low Recall Group

‘Controversial




Comprehension Monitoring

o

The primary purpose of this study was to examine how individuals
monitor their comprehension. Monitoring'is defined here as a process
involving cognitive a metacognitive experience, knowledge, goals
and strategles. These aspects are to a greater or lesser degree

Q
utilized by the reader to (1) recognize comprehension failure has

occurred; (2) decide whether or not to attempt a resolution of the
failure, .(3) if warranted implemeﬂt appropriate remedial action

and (4) deciding whether or not the action was successful and the
difficulty was resolved. The following discussion will provide an
indepth description\gnd analysis of these four aspects of comprehen-
sion monitoring.

Recognizing Comprehension Failure
has Occurred

N

Framework for Analvsis

Difficulty with the text and subseauent difficulty of under-
: é

standing or meeting the perceived criterial task was determined bv
‘béth verbal. and nonverbal behaviors. Nonverbal indicators consisted

of head shaking, facial contortions, quizzical looks, rapid scagning

of the pages, lookbacks, or looking ahead beyond the reading point,
AN

.
and with particular reference to the cloze condition long pauses and
changes. Verbal statements consisted of verbalized concerns (oh boy,

phewé grunts, verbalized hesitations, hmm, umm, let's see) state-of-

affairs verbalization (don't know, can't understand, quizzical
3 )

responses, uh? population variance?) or. the cuestioning of a previous

inﬁerpretation.

ot
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Examples:

20, P4C2

There's something not cuite right abput mv definition of

discrimination learning.

8, p2c4

+

I don't like that.

29, P2C4

I gota get rid of things here.

19, P4cC4 (Participant changes a previous cloze insertion)

Task to response.

responding.

Response 1s better. They're talking about

These responses were indlcators of comprehension difficulty and

served as a signal for the experimenter to probe and encourage verbali-

/

zation. These verbalizations tended to reveal the more specific [sources

of comprehension difficulty as viewed by the participant. On th¢ basis

/

of these verbalizations of comprehension difficulties, the following

categories were identified:

e
I. Faillure

I11. Failure
I1I. -Fallure
Iv. failure
fit together.
V. Faillure
information.

VIi. Failure

to

to

to

to

to

to

understand a concept.
understand an idea unit.

understand how one idea unit relates to another.
understand how different sections of the text

remember concepts, idea units and the necessary

insert an appropriate cloze resoonse. In this

type of error the participant nust indicate an awareness of such.

The following section provides a number of swmecific protocol

examples as well as a discussion of these categories.

W
&

O

EN S

e
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I. Failure to understand a concept.
1. The term may be novel.

4, P3C2

I can't even pronounce the word let alone know what it is.
(ubiquitous)

8, P4C4

What is discrimination learning?

’

2. The term is known but doesn't make sense in the contextl

20, P4cC2

The word connection seems to be the one that's blurred right
now. -

I don't know what he means by internalizing.

13, P3C2

The word's familiar but the definition isn't. (means)

3. Several possible interpretations are possible for the term.

20, P4cC2

S: Yeah is there another definition for rule rule yeah or does
it mean something different than what I mean you know . . .

0O: So that's a question you'rewéékinéf. ..

S: Yeah, yeah that's a question veah I'm asking myself rule
learning oh yeah because in the word rule this is because .
if I had a dictionary here with a rule learnibg rule like a
king rules over his country you know, ok now it's the rule
learning seems to me more like a rule like a law and order
thing a law the law of learning or law or learning vs learning
to dominate so this is why I want to know if there is a
difference if that rule means fule for in the sense of
law or dominance that's right. s ’

#

<

II. PFailure to understand an idea unit.
1. The participant can find little or no interpretation, or the

interpretation is vague and ambiguous.
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20, P4C2 .

Let's see—pause—well I there's well let's put it this way
there's a lot of I don't wanna sav there's a lot of of new words
but of new series of groups of words grouped together I know what
abstract means I know what property means I know what the word
stimuli means but ¥hen they're in a sentence sometimes like that
you know I find the wh@le thing very abstract. It's hard to to
really say what is well“I know what's physical terms is it's when
it's in a specific sentence mavbe that's hard to understand what
it means and that's what makes me say that I don't cuite under-—
stand the sentence. OK it's all these terms although I know
what thev mean individuallvy.

SEH S R

6, P2C2

It's so vague to me that reversibility of the 1idea that in
thoughts step can be retraced actions cancelled in the original
situation restored in the other, I wish I had I wish they gave
us just an example right here.

1, P2C2

From this they're adding on to it and then finally they can
grasp and reach out to different things like rattlesgpr toys.

I understand the first part of the paragraph, where iﬁe child
is adapting for the first four months and then but the circular
reaction I don't get that. I think I would maybe have to go
look it up someplace else to understand it.

I don't see where a box becoming a house and the images
falls into the preoperational thought, vou know what I mean?

8, P2C2

I'm trying to understand what they mean by a chance matter,
sounds strange. It sounds like the child just keeps trying
over and over and just sorta fail and try again tvpe of thing
which is understandable because they're learning.

16, P2C2

I'm wondering is this people doing this, or is this what the
child thinks, or is this what the other people say. -

2. The interpretation conflicts with prior knowledge. The B

’

interpretation is correct and the reader is aware of the inconsistency.
6, P2C2 . -
Dealing with . . . operations, I must have concrete operations

mixed up because as far as I'm concerned logical relationships
a child of seven and eight can express himself verballv about

@




IIT.

16l

logical relationships, I mean, they know the sun comes up you
know about that age, oh I don't understand this.

Why would it be eleven or twelve, I must not be getting the
gist of the concrete operations if the formal operations onlv

~come at eleven and twelve because that's not my idea of

<« . . formal.

4, pP3C2

I could say for instance on the basis of present evidence

and current tasks the variation the variance of intelligence of
a random sample of eleven year old children was about 225 points
IQ points, that doesn't tell me anything, because I can't find,
say for instance that on the basis of present evidence, so by
doin' this evidence todav up-to-date evidence these tests that
we're doin' all the time the variance in intelligence of a
random sample of eleven year old children of eleven year old
children as far as I know IO only ran from I always thought a
hundred was oh about even 85 and above is little above, below
average 85 or 100 above is you know above average so the
variance in intelligence in a random sample of eleven vear old
children is 225 goints docesn't tell me anything I'm lookin'

for a comparison*here like between eleven year old children and
someone else but there's no comparison.

Failure to understand how one idea unit relates to another.

1. The interprégation-of one idea unit conflicts with another.

6, p2c2 . A

- ¢
OK what are they sav;ng. OK that's pretty much straightforward,
so what they're saying is the operational child is concerned
only with concrete objects and gmPresentations of these objects, ¢
the adolescent is preoccupied w?%i thinking, OK so what thev're .
saying then is the child isn't preoccupiéd Wiph'thinking but
only, but weren't they because back here ‘it sa?s,‘wherg is it,
where is it, right here it says furthermore he acauires the
concept ‘of reversability that isfin thought steps can be retraced,
actions can be cancelled: and the oriqinal;situation can be
restored fhat, I don't see that as dealing with concrete
objects and representations as much as thlnklnq, do vou see what .
I mean, I just oh, OK but what thev're saving is dealing ‘with
objects. Oh I'd better go through the whole thing again  and
still can't get it all. Piaget, nice man.

20, P4C2

The definition of rule learning and the analogy that thev give
at the end. Doesn't seem to make a conrnection OK we talk about.
a rule expresses a relationship between two or more concepts
rule the change of two or more concents then the exnlanatlon

\ﬁ.



they give doesn't seem to jive.

It's there you can solve a problem that's new to him so a new’
environment a new problem the environment is thrown at him
and he can solve that problem because of the old rules that
he has acquired but why is he combining those rules inta new
ones. OK I, I gotta see that I might I might not be far from
the truth but I need more information. .

%

2. The relationship between the idea units is not clear.

6, P2C2

I don't understand is he has a more advanced notion of classes
in an abstract sense he can sort objects on the basis of
characteristics as shape color and size now down here they're
saying is he can is capable of elementary logical processes but
he can only do it applying logic only to the concrete events,
can't he use the abstract events in I mean the abstract events
or seeing things in an abstract sense in his you know reasoning,
why not, I mean if he already hassthat abstract sense he's
developing it, why he can't he use it in his you know applying
logic down here I don't understand that why why why what happens
in the abstract why is it only concrete that he can vou know
apply logic to or reason.

16, p2C2

Going on to preoperational thought as far as I I'm concerned
what they're saying is preoperational thought they can think

of things without actually having the things there they can
think of manipulating something or whatever without it actually
being there but then what's this with about the bicycle may
become an airplane and a box becomes a house what are they
thinking.

3. The idea units appear to be similar, and the reader cannot

detect & difference.

2, P1cC2 °

OK there 'was two things. \I don't know the difference. 1 just
wanta get one on one side and one on the other side. It's
still fuzzy but maYbe explain it a little more as I go on and |
if not I'1ll just go back.

15, Plc2 -

It sounds the same though, the simple level and action as they
are performed. I don't see the difference. Sounds the same.
T just talk about actions and how they are performed.

o
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Iv.

Failure to understand how sections of the text fit together.

6, P4C4

I'm not sure what they're talking about here. I have a vague
idea. It's vague. I couldn't say what it's abhout. Concept
learning is. :

I'm not sure if I understand the paragraph.

1, P4c4

I am really confused. I'm making it hard for myself. Doesn't
-make sense to me. Began gettiné confused when they talked
about connection and the stimulus response learning and the
example threw me a little. On the whole the whole thing has
got me confused.

4, P1C4

Hm, I don't know. I'm tryin' to understand it ah the the
directive function. I don't have a clue what the directive
function was now that, ahm now I've gone over the interpretive,
interpretive function and I don't have a clue what that is either.

These four primary sources of difficulty related primarily to

the understanding of the text. Type V difficulties dealt with the

particinants' failure to remember the text.

V.

VI.

FPailure to remember concept, and idea units, and the necessary
information.

4, P3C2

Tryin' to think how I'm gonna remember this it's all samplin'
stats, stats samplin', so samplin' variations is the variance.
6, P2C2

OK (. . . connection . . .) yveah more so but I had to go over
that. All right stage of concrete operations during this period
the deficiencies, what were the deficiencies again?

20, P4cC2

When I come to the end of the thing my mind is a blank, basically
can't even remember a word or anything like that or a . . .

Failure to insert an appropriate cloze response. In this type of

error the participant must indicate an awareness of such.

163
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Both verbal and nonverbal indicators were considered. These 4
indicators consisted of monitoring attempts and verbal statements
Qindicatinq the participant recognizes a difficulty has occurred.

8, P2C4

I don't like that. I said the first four months they begin
to be coordinated.

Table 17 presents a summary of these types of coﬁprehension

difficulties.

For purposes of group compar? on, Type I and II difficulties were
labeled as ideational difficulties, Type III and IV were labeled as
relational difficulties, Type V difficulties were viewed as mnemonic

difficulties and Type VI difficulties were labeled as cloze errors.

Although comprehension difficulty VI was apparent only in the C4
condition the remaining difficulties I-V occurred in all concurrent
verbalization conditions. This framework for categcrizing comprehen-
sion failures was then utilized for comparison of the high and low

recall participants. The analysis of these results follows.

Comparison of High and Low
Recall Participants

Table 18 provides a breakdown of the types of difficulties for the
‘ high and low recall participants. As indicated by the data both the
high and low recalil participants experienced comprehension difficulties
énd the full range of difficulties was apparent for most subjects for
at least some of the time. The total number of difficulties related

to Type I, II (ideationél), Type III, IV (relational) difficulties

did not differ appreciably across groups (total ideational plus

relational C2 U = 10.5 p > .345 < .421; C4 U = 13 p = .579). Furthermore,




Table 17

summary of Types of Difficulties

Types

Definition

A. Ideational

II

B. Relational

III

Iv

C. Mnemonic

\

D. Cloze

VI

Failure

Failure

Failure
relates

Failure

to understand a concept.

to understand an idea unit.

-
to understand how one idea unit
to another.

to understand how different sections

of the text fit together.

Failure to remember concepts, idea units and

the necessary information.

Failure to insert an appropriate cloze response..

LA
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the groups did not differ in the recognition of Type V (mnemonic)

a

difficulties (total mnemonic C2 U = 11 p = .421; C4 U = 13 p = .579)

and Type VI difficulties (U = 12 p= .50). As would be expected the
two grou§§ also did not differ appreciably in the sum total of
ideational, relational and mnemonic difficulties (I-V) (C2 U 9.5
p > .274 < .345; C4 U = 12 p = .55).

These findings would suggest that the two groups were not signifi-
cantly different in their realization that they were experiencing
comprehension difficygty. This realization was also evident across

conditions. Comparisons of the total T&pe I-Iv difficulties across

Y o, !
conditions (C2 compared to C4).used .the Wilcoxon Matched-Pair Signed-

Ranks Test revealed no difference across conditions (Group 1 W = 4
p >.05; Group 2 W =6 p > .05). These results would suggest that both

groups were similar in their ability to recognize the importance of-

-

ideational and relational understanding in both the C2 and C4 conditions.
In addition, the examination of Tvype ﬁ%ﬁrrors would suggest -that the

two groups did not differ appreciably across conditions in their
ability to recognize the importance of rememberiﬁg the information.

This pursuit of understanding and remembering was evident for
both conditions and all participants. Particularly with reference to
the cloze condition, it would not appear, as Shanahan, Kamil and

o

Tabin (1982) have suggested, that the cloze procedu ”fg;hp;_sensitive

to intersentential relationships. If this would ﬁ’ .%;j>§¢,
relational and ideational difficulties would not
in both the C2 and C4 conditions. This notion is further supported

by examining the location or point at which the participants perceived
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the comprehension difficulties as occurring. Examining Table 19, it

’_?

becomes apparent that as a whole these difficulties were occurring N

el

N
during the initial phase of the cloze completion task. Most instances

of 'ideational and relational error detection occurred while the

participants were completing the cloze version of the task, while the

incidence of mnemonic V errors tended to occur after the cloze

-

component of the condition wvas completed.
Although all participants anpeared to be sensitive to compre-

hension failure, in some instances in both the C2 and C4 conditions
participants failed to recognize a comprehension failure had occurred.

Misinterpretations included both comprehension noncloze (unknowinglv
R \.
interpret text’incorrectly) and clpze failures {unknowinglv insert

inappropriate term). \

The following would be an exambﬁé of a comprehension noncloze

B
3

misinterpretation:

1, p2C2

I don't know, seems like they're saving well they might develop
and they might not develon. It makes it hard. I think it's
hard 'cause like I can understand how thev're adanting and
thev're learning new things and thev keep building on to it

and forming new relationships and things but the two words
chance matter makes it seem like thev're saving well this is
what the baby could do but then again the baby miaght not do
this it's all a matter of chance but I think all kids learn no
matter what even if they're still in the slums and their parents
don't love them or something. Thev're still learning even
though thev're not learning as fast or as much.

Mann Whitney results for the C2 condition (U = 11 b = .421) and
the C4 condition (U = 13 p = .579) indicate no significant difference
..-between the two groups 1in misinterpretations. Furthermore U = 6

P = .111 for misinterpretation cloze responses indicate the two



Table 19

Location of Type I to V Comprehension Difficulties

High Recall Group

Low Recall Group
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Within: The difficulties occurred while the participant was
. \
completing the cloze version of the task.
Following: The difficulties occurred after the participant had

completed the cloze version of the task.
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groups did not differ appreciably in their tendency to not notice
cloze failures when they should have.

Considering the group (N = 21) as a whole, this was further
supported by the correlation coefficients. Recall performance
(Total Text Specific plus Entailed Recall Responses) with noncloze
misinterpretation in the C2 condition was rs = -_2749 p = .114
and C4 condition rs = -.1455 p = .265. As expected there appeared
to be little or no relationship between recall nerformances and
noncloze misinterpretation.

This section has dealt with the recognition” and nonrecoanition
of comprehension failures. The following sdgment involves an

examination of decisions for the resolution of comprehension failures.

Deciding Whether or Not to Attempt

a Resolution: Results and
Discussion

T
In some situations participants noted that a difficulty existed,

but did not initiate any remedial action. The decision appeared to be
based on importance. of the central meaning of the text and was fel%ﬁed
to the participant's perception of the criterial task. These dedlisions
A

were related primarily to the cloze (C4) condition but also occurred
in the ﬁoncloze (C2) condition.

The 1indepth analyéis of berformance of high and low recall
3
participants shows that a;thouqh both droups exverienced comprehensigg
difficulties, remedial action was notéggitiated in all situations.

This was particularlv evident in Tvpe VI errors. Some examples of

failure to initiate}or attenpt a resolution are:

LN
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1, P4c4q

i
Theibionoun each takes a verb. I don't thin)k that
blank 1s verv important. I get the idea I know what they're
saying. Thev're saving that by learnina ideas or bv having
certain ideas such as gases expand when heated vou're learning
rule learning.

I don't think that's verv immortant, just connecting a word
for highlight the effects.

2, P3C4

There are many, and a comma, blank must just be there are

many again and a little word, that's not going to make anv

difference to mv understanding. That is an aggravating blank.
~We alreadv get the idea of it.

t
13, plc4 °

Omit those because made sense without them.

6, P2C2
§ ° _F

OK a child accuires the concept of conservation and becomes more
aware of the principle of invariance. Hormefullv they'll

explain these to us. . . .

They didn't mention the other two things again at all so

you, I, wouldn't even think aboug these again because thev

vou know they didn't think enough to explain them. They really
can't be very important cause not evervbody's gonna know what
thev are and I don't.

As is evident, particularlv in the final exahple, imhortance 1is

LI
determined bv both the relevance to the central meaning of the text

Y »

4

and the extéht to whlch the author is perceived to have chosen to
“’&* /~ﬁo "5
exolaln and elaborate the concept

In the case wherethe participan; would just omit, particularly
in the cloze condi%ion, the diffiqultv ;nd not return to the error; this
was cla§§ified as an omission;ﬁ\Verbélized decisions not to resolve
the difficuity based on perceived"lack of "importance were classified

as nonapplicable.

The incidence of omissions and nonapplicable resnonses occurred
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in both groups and did not appear to differ appreciably across groups.

Participant 21 who found the cloze condition very difficult tended to

commit a relatively high number of omissions especially in response :
, 3
to Type VI difficulties. This may have contributed to her relatively

low recall performance (see Table 20). Considering the group as a

whole, the possibility was further supported by the insignificant

correlation coefficients found for Total Text Specific plus Total D
Entailed with Non Applicable (C2 condition rs = -.0571 p = .403; '
C4 condition rs = .0035 p = .494). Similarly low correlation coeffi- :

cients appeared in terms of Omissions. In the C2 <ondition the
correlation with recall performance was -.1511 p = .251 and in the

C4 condition the coefficient was -~-.2208 p = .168.

Once participants decided to attempt to resclve the comprehension
difficulties, a large varietv of strategies were initiated. These
strategies and correspondimﬁ fllustrations will Jbe discussed in the -

following sections. : : 3
. .

In general the participants' decisions to take action. once 2
comprehension difficulties were recognized appeared to he based on ’ i
the subject's evaluation of the importance of the error or to the ;
perception of the criterial task. This was reflected bv comments

] ' ~
such as: 5 . . i
- &

2, P3C4

That is a big blank because I don't really understand that ;

part of it. ' :

v A M ;
In this section the decision for action o¥ no action following . “ K
o .
a comprehension difficulty was discus=z~d. In the next section the A
_ 54
‘actus ' trategies that participants initiated will be outlined and »

d-. r%ped.

Ggnt

SRR VLA
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Tahle 20

Nonapplicable and Omission Resnmonses: High Recall and

Low Recall Participants

High Recall Group ' Low Recall Group
. Non- Non- :
applicable Omissions apglicable‘fonissions Vs
Par 16 Par 8
p2c2 0 0 p4C2 0 0
- P4c4a 2 0 p2c4a 0 0
pPar’1 Par 5
P2C2 0° < 0 P1C2 - 1 0
PAC4H 1 0 P3C4 1 2
. T
Par 20 Par 7 \
PaAC2 0 0 P3C2 0 1
p2c4 1 0 PlC4 1 .1
Par 2 . Par 10 L.
P1C2 0 0 . - P3C2 0 0
P3c4 0 0 P14 0 - 1
Par 4 ) Par 21 «
P3C2 0 0 P2C2 0 2
P1C4 1 1 PACA 0 11
Omission: Qmit the difficulty and not return.

o

bNonapnlicable: Verbalized decision not to. resolve the difficulty

based on perceived lack of importance. N
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Séiecting and Implementing Remedial Action:
Framework for Analysis

1 7

-

After deciding to initiate action following a comprehension
obstacle, participants demonstratedygonsiderable.variability in use
of intervention strategiés. In this section these strategies will be

individually described and exemplified. Although some of these
.

strategies have been identified in the previous literature (see Table 8,

Chapter 1IV), the following discussion will attempt to clarify and

0
0 N (

elaborate these and others utilized by the participants. Table 21 gg
presents a summary of the remedial strategies which were the most

evident. ¥ . Y
Ty ad

Table 21

Summary of Remedial Strétegies

BR% S

[gx)

Strategies: . Suspend Judgement
Tentative Interpretation
> v Analvsis of Alternatives

Grammatical Application

Orally Reread the Current Ided Unit™
Orally Reread the Previous Context4
Orally Reread the Following Context
Scan the Current Idea Unit

Scan the Previous Context

Scan the Following Context

Restating the Present Idea Unit
Restating the Following Context
Restating the Previous Context
Conceptual Binding :
Experiential Utilization

Intuitive Action ’
Reattemnts

oo stz
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Suspend Judgement - ' : . o ,

Thie étrategy, comm;alv used bv all participants, i all o
) : . ‘=
conditions, was g}gnalled by a shift of focus. TheU;eader would find
diffi;ulty makiné an interp;etation and move on in hepe that the
. C
failure may be ciarified later. 1In the cloze condition this was

usually signdlled by a tentative ommission, however the reader
3 t. ' §
would eventually return to the source of difficultyv.

In the example beldw the nmarticipant restates the difficultv

%

dnd decides to read on.

4, P3C2 o o

If all the answers of a defined universal set are known, then
the variance is known if all the.nmeasures oF a defined universal
set okay so if all the component parts. of view like of.a set

are known then the variance is known tells me nothing so far.
‘More likely however all the measures of wview are . - -

20, P2C4 . S

Yeah, or to be malntalned b&tq!?don t}even understand the word T~

maintained, here. I mean I understand maintaining but what I ..
don't understand the sentence he can tause interesting sounds
"to be maintained but vou know for a long perlod of time vou
know so I wasn't sure what the main what the word nalntalned
means so what that's why I can't really flnd out th word that -
« goes there . .”. circular . . . to form.. . . schemes . . . -

!

begins to look for hidden objects. /
. : I SR
The notion of susnendlng judqement also relates t¢ one's expecta- .

/ i D [

tions of the text, and the "hope. th '“rouqh readlnq on, more infdrma-

/
i

tion w1ll be available to help clarlfy the dlfflcultv "For example:

26, Pac2 . , \

3

There s four types of learnlng and- thev are blah blah, blah,

blah, and I don't know what thev are. I tried to understand

each of the four tynes of learnlnq as I was readlnq them slole -
I realized that I wasn't,getting. anything, and farther ahead .
and I just came back and through it and I said well I knew"

there. are four types of learnlnq and vou know thev wauld he

explained later on. |



Individuals also tended to differ in what they expected from the
text or how they viewed themselves interacting with the text.

-Some tended to move on in hope that something would happen:

™

6, P2C2
I'm going on, I'm going on, I'm gonna leave that for a minute

if I come back something will happen mavbe. Dealing with the
verbal expressions of logical . . . -

while other participants assumed a much more active stance, and had

a clearer intention of what thev could do if they went on.

N\ ‘ .
20, P4cC2
OK, I read the first sentence. I'm not sure if I understand -
it right but again I'm gonna carrv on to find the most
meaning of the sentence.

A}
-

In some cases of this strateqy use the reader did not state an

intention to return to the source of the difficultv. This was éspegially
“(

o

apparent in the C4 condition, in which the participant would shift
Y o

focus and then at a later point return to the difficulty. If the

o

reader did not return to the error and had not initiated any act$7n

the error was clarified as an omission.

Tentative Interpretation
Whereqf in some cases participants were reluctant to form an
interpretation and just suspend Judgement, in other cases participants

"~

would form a tentative interpretation- and hone to confirm the
interpretation'later. - This form of tentativeness was usuallv signalled
by a pending question in which the reader would state his uncertaintv
for an interpretation but would settle for that particular interpreta-
tion for the time being.

The source of‘the interpretation could be from thsfprevious part

of the text, such as indicated by the following examples.



8, P2C4

Yeah. Okay it savs the first cuarter the first four months
show the Start of something. On in the sentence befpre thvg
talking about coordination so during the first four months

they're probablv beginning to ;ontrol mavbe more coordination.

20, P2C4

Four months and whatever . . . reaction develop. Now between
four and I can't really tell how many months that 1s even by
reading it there's not enough clues I know because we were
talking the first two vears in the first four months so between
four and twentv four months but well see it might not he

twentv four months . . . develop . . . envirgnment . . . can
cause. )

gl
19, raca

It's talking about a process and a certain tvpe of jpirocess,
but 1 don't know if it's the right word.

An inference based on the text and prior exnerlence:

20, .P4C2

Yeah, resolving, revolaing around the word connection although
the learning of each thing was response connection 1s a simple
example of a stimulus response learnino. The connections tend
to 1nterfere, okay what 1Is connection? is it stimulus response?
I think in stimulus resnonse is cualified as being a connection
I think this is what 1t is I'm not sure but I think that 1']11
Just write . . . connection is defines stimulus.

rr

OL A gquess -

8, P2C4 s
A

1'11 put seven. I don't know whv., Mavhe I1'11 go on and

find out what thev learn in the next stage and then 1'11

come back. :

Vhat is of primary concern 1n the barticipants' use of these
first two strategies is the element of tentativeness; tentative ‘in
forming an interpretation and tentative in acceptlng ‘an lnternreta-—

tion as being appropriate.

~1
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Analvsis of Alternatives

n /

’

Another strateqy relating to ‘the pursuit of tentativeness however
. 1

normally resulting in either a tentative or nontentative judgement is
the analvsis of alternatives. This strateqgv, oredominantlv anplied in

the cloze condition, consisted of the individual attempting a number
, " \

of different items and narrowing the selection. For example:
¢

16, pP4c4

The necessary rules which have been previously learned are—
It's not auite the right word = (What are vou thinking about?)

are studied, are taken part, are examined, are remembered, are
broken down, trying to think of a word that means that, are
examined, maybe I'11 put that.

19, P4Ca

It's either the response or the solution.

Grammatical Application

Another strategy primarily restricted to the cloze condition was
the participant's knowledge of language to support the interpretation.

20, P2cC4

Stage, ysah it makes sense. During the latter part of this stage
the child moves from this series of sections, from this set of
actions, no set is not right. It doesn't make sense from this
- stage, moves from this stage, okay. During\the latter part
of this stage the child moves from this . I'm seeing, it's
not set here because if there was a Set the word action would be
plural. .

8, P2C4 k)

I should say iﬁ an instrumental way, or I'm not sure of my
grammar here in or on.

Change fromfgg to in.

It's me that doesn't know enough grammar. I'm not sure if it's
on or in and I act upon his environment on an instrumental way
Or 1n an instrumental way, might not be either but anyway.

/ 5 .
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Refer toAB;evious, Present or

Evident in a large number of attemnts to resolve the comprehension

difficulty were strategies involving the reference to previous,

present or following information. This yas most prominent in the
rereading or scanning of previous, present or following idea units.
‘The retelling of the préSent, pﬁevicﬁs or folléwihq context or idea
units was also categorized as a_reference strategy, but was considered

to be somewhat more complex than other referring strategies included

A

here. A discussion and examples of these will follow.

when orallv rereading the current idea unit the participant would

-

refer to the difficultv and reread the present idea unit:

4, P3C2

Error variance is random variance. It is the variation in
measures due to the usuallv small and self comnensatin'

fluctuations of measures now here, now there, now up, now down,
tells ma nothing, error variance is the fluctuation or varyin'
of measupes that are due bv chance, error variance 1s rahdom
variancet it is the variation in measures due to the usually

~

small self compensatin’' fluctuations of measures.

or if orally zereading the previous context, just make a statement to

that effect, and begin rereading the previous context:

4, P3C2
trouble comprehending it. 'I'd better read over.
20, P2C4

Byt I gotta say, I don't ocuite understand. The nassage 1is

npt quite as clear ag the other passage so I'm gonna read 1t

again very auickly. !
i

Orally rereading the following context was usuallv observed
“

when the participant had returned to a difficulty and reread the

'

text following the.error.

179
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»

20, p2ca . — R

Okay now there's probablv here in the sentence here I said
to mvself what I thought this is. Theré's the answer. Now
I've got it, but it was blurred a hit. Now I've gotta reallv .
stop or go slowlv over that.. . ., .

. .

In many instances reference was made to other parts of the

" .

text but readers did not tend to orally reread the text as would be “&
expected. Rather, participants would tvpicallv emplov a quick

[N

scanning of the designated part of the text.
. . £

When scanning the current idea unit, the participants referred

to a part qf ther current idea unit, however the unit is not orallv

reread- or restated.

20, P2C4

During the la%ter part of . . | stage . . . from these . . .
I gotta go back. N

Similarly when scanning the previous context the reader would

ey \

refer to a component of the text read prior to the current idea unit.

6, P3C2 .

I can't get it across to me. It's there's no error variance

at all svystematic variance, svstematic variance, gonna have to
look back here to the second paqge. Perhaps the most generail way
to classifv variance is svstematic due to some . . .

4, Plca

If T look up here I might find something for a word that fits
in there.

When scanning the following context the participants would refer

to the text past the point at which the difficulty mav have occurred.

Again the text would not be orally reread or restated. This was
observed when the individual had returned to a difficultv and scanned

the text following the difficulty.
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4, P1C4

Imajinin' and relatin' the feelings and reactions of other ahm
individuals I'm qgnna.use the word individuals because I'm not
sure if they're still talkin' about children that are, thev
might be talkin' abbut a valid events or whatever it's children.
by just saw it right here (launhs) 'cause down here voung children,
— i1t's gonna be children. E
] : .
I fi, I find if I, if you look down here vou can okav where
an I at? Okay these strategles:vou're talkin' about strategies
here of prediction, predictiong.and tha€ so if the list includes
blank anticipqted consquences‘sur vin' possible alternatives,
: recoqnizing and prediftin’' now if vou look, down here and vou
0 see anticipating, s&?veyinq and recognizing.

> A less text dependent and commonlv used strategv was the restating
y

of the present idea uhit or the previnus or following cohtext .

The restating of the present idea unit is illustrated by the

0 following example: .

4, P3C2

Okay, so error variation right at the top you get the idea
that it's important, error variance is the fluctuation or
varyin' of measures due to chance so it's the variations and
measures variance that measures due to chance, okay.

"and in some instances the following context is restated. This was
p; . —_

observed when the participant had returned to a difficulty and

restated the text following the difficulty.

4, P3C2

A self compensation of measures, nowhere, now there . .-
okay, probably how these variations, how these samplings, how
things in nature occur, one minute they're here one minute
they're there, it's down the next minute and u® the next
minute, it's up that sorta thing, it's the measure of error
variance. '

The restatement of the previous context is illustrated by the
following:
4 P3C2

.

made and natural influences, here they're saying that
these measure often happen by chance, so error variance always

181
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happens by chance. Everything in the world . . . dictioﬁary
. . . this great big book with everything in it that has
alwavs hanpeﬁhgéokay all one needs to do is look . .
occurrences. SO there's no wav that a chance occurrence c¢an
change that everythihq is accounted for . . . ‘error variance.
So error variance is anvthing that occurs that haprens by
chance, we have no control over it and we cannot do anvthing
to change it. Bov. ' »

®

whereaslthe notion of referring to the previous, following or

&

present information involves a more strict adherence to the text,

k)

the utilization of concentual binding involves more of a reconstruc-

Ve

tive activity within the confines of the text.
5

Conceptual Binding

Conceptual binding is a strategy through which the reader
attempts to resolve the comprehension difficulty gf'conceptually
&

chaining the text together through reasoning.

~¢

The reasoning can be verbalized and directly supported by the
text, or in the case of a logical inference, the infogmation not
stated by the author is generated bv the reader. However, in the

case of a logical inference, the relations used to generate ;the
* =R

inference are not stated by the reader and there is little or no
e¥aboration. This notion of conceptual binding is sumported bv the
following illustrations: .

4, P1C4

You settle on functions there can vou tell me what vou were
thinking to settle on that? . On,

Ahm, pro, okay ahm again I'm lookin' for a word that'll fit
into it ahm functions, ahm probably 'cause there, the whole
paper is all on functions all ahm functions of language :.o
it's it's just that it's all on functions this one, this one
here where I used the self maintaining use of language ahn
language. The only reason I used language is because thev're
talkin' about functions of language and ah that's why.



N
It is concerned with the dctions of the individual of the
children. Guess I'm only usin' .the word children ahm because

éhey're sayin' here that thev're startin' with the children’s
thiq&in' to examine them the children's thinkin' 1in the
introduction. So thev're nrobablv gonna be talkln about
children all through here. ! A%

20, P4cC2

The word inhibit memorv 1039 that aroup of words, okay 'cause
we have been talklnq about forgetting vs learninag so therefore
to stop forgetting or to cancel out foraetting we have to do
something else in order to learn which is vou know to acauire

knowledge and to respond to the stimuli. °

20, P2C4 N
I wish I knew it's the . . . okay he takes his own . . . as an
. . . thinks . . . thinkina, to think about thinking, that's an
operation and we were talkinag about formal operations, 1it's more
formal, it's more advanced, he takes . . . thinks . . . thoudhbts

. . logic . . . ideas . . . thoughts . . .

S

2, PiC2

Reasoning develops from reportinag, so we have to have reporting
first, and then the reporting comes. He makes sense of 1t all.

Other comments which were classified as reflectinag conceptual

binding but including less stated textual and conceptual sumport are

illustrated bv the following:

16, P2C2

He also understands relationships between classes and subclasses
arid can recognize that an object can belong to both classes
simultaneously. It ¢an be red and 1t can be a truck too.

19, P4c4 R

’ <

Well they re talking agqu making a new rule. S50 that a
new rule emerges and s l®arned.

\a 0
2, P1C2
. o~ ~
Okav, that's what he thinks. .
3, Pacz2
In this section we're daolna to learn how the child learns,

the meaning of the conceptual middle.

’

133
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Experiential Application

Whereas in conceptual binding the reader attempts to laogically

l _(\

relate and 1ntegrate the text, in the use of an experiential strategy

the participant attempted to resolve the comprehension failure bv

N

relating aspects of the text to prior-knowledge through the use of

examples, personal experiences and 1llustrations. \
20, P2C4 ~
Let's see, if it does make sense . . . child . . . action . . .

scheme, okav.

The big kev here is differentiated scheme, first of all he can
onlv move his fingers, and then he can see an object and he can
take the object separately and then he makes the . L. .
Initiallv just grahbhing the pencil mav be 3just a reflex action,
1't's something he's grasning, he's not aware it's a pencil or |

a sobther, "it's a pure reflex.ve action hy feeling it's a
reflexive feeling, then later on he'll be able to differentiate,
he sees the object the pencil. He doesn't know 1t's a pencil ¢
vet he knows there is an object there, could be a cup here, it
could be two different things. He can see and without thinking
about 1t he can grab this one; he can grab this one, but he's

not thinking about whv he's reallv reaching and thn when we

talk about further scheme differentiated scheme grasping an object
that he can see, means that he sees the pencil, he will grasp the

pencil. See we have like a progression. First 1t's just pure
1 .

reflex, grab anything, then he can see and he can act. Doesn't

mean that he is grasping what he sees. He might see the cup

and go reflexively he might grab the pencil but then later on as
he becomes more awakened he grows more in his reflexes he can
grdsp something he is seeing, he sees the cup and he reaches for
the cup. That's the conclusion I came to there.

4, P1C4

Other strategies such as criticism and threats are aimed at a
child's status of others other styxategies such as criticism and
threats are aimed at maintaining the child's status of others
ahm it's saying éhat ahm saying I don't care I don't like that
doll anyway is a re, vou know it's got blond hair or something-
like that or if you don't let me use it now I'm gonna hide it
on you or something like that. They're savina that this
maintains a child's status of others.



6, P2C2 ‘ ,
I oh (. . . fit in . . .) veah, veah well I want to see the
connection in that. T don't see the connection between the

{ child becomes capable of thinking about doing X rather than 7
aétually performéng the physical manipulations okav. Sneaking
abput doing X why then do they need to use a cloth as a robhe
what's with th mental S¥Pmbols images or words that come into
this? Because they if they use a cloth as a robe if thev use

. the bike mav become an.airplane oh I the bike may become 1n

< airplane oh they're not thinking about it they're changing
the bike into-an airplane.as far as they're concerned the bike
becomes an airplane. But that's thought, right, but -that's
thought though Yeah I suppose they never reallv thev couldn't .
have turned the pike into an airplane without thinking about ,

i1t first.
. >y
The essential feature of this strategv is to go bevond the text
. / S
in

and through-elaboration and the binding of personal expericnces,

attempt to resolve the difficulty. ,
\ ,
/ . .
< Intultive Action -

In some instances, particularlv in the cloze condition (C4),

/

the reader would resolve the comprehension difficultv by inserting =

‘ﬁ

term that was more intuitively based. Essentiallv the participant
‘based the decision on a feeling or a sense of understanding. For

example:

The word just came out naturallv. f\!;

Okav, it just makes sense.

Neattempts
A final action which cannot be uneauivocallv called a strategy

was a reader's persistent returning to a source of difficultv. This

e v s

was evidenced by readers returning two or more times to a specific
source of difficulty. Tentativeness and high ,persistance were

associated with this action.

’

an
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In summary of this section, it is apparent that a variety of
. * ‘

strategies are used by college level read%rs to resolve comprehension
i 3 ' N e ‘
.difficultieés. How these strategies were tabulated for purposes of -
4

.

" further analysis will be the focus of the following section.’

& - N

. N v
I's 3 N

Tabulation of®Strategy Use hS
A)

The incidence of strategy use, relative to each difficulty,vwas
tabulatéd for each partiéipgnt. For example, if a, participant
experienced some difficulty, and in response made a tentative interpr:
tation, and orally reread the previous text, this would be coded in
the following manner. First, the type of difficglty would be noted,
‘and the "ocation relati;e to the‘idea unit or units and/or the cloze
deletion would be specified. “Next the actions initiated would each be
coded %f‘a single occurrence for the partic’ AifTicalty.

In the above example the participant used two forms .of action. one
incidence of a téntative interpretation and one incidence of orally
rereading tHe previous text. Theose occurrences were ail rocor for
each of the 21 participanté ~n the C2 «n? 4 ~ondition. ~ bleo 18 and
l9‘?resent a summary of the incidence of strategy use for the high and
‘low recall pdrticipants. The follbwing section will present a discussion
of the major findings, both inh terms of the total group (N = 21) and.

' B B ﬁ

the high ahd low recall groups.

<

Selecting and Implementing Remedial
Action: Results and-Discussion

Both the high recall and low recall participants utilized a wide
number of strategies in an attempt to resolve the comprehension

difficulties (see Tables 22 and 23). The utilizgtion of manv of these L
. N :

-
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3

strategies by readers is certaihly supported by previous research

findings, most notably Jenkinson (1957) and Anderson (1981).
However, with direct reference to monitoring, the primary
strategies that have been recognized are rereadinug the previous context
5

or current sentence (Alvermann andRatekin, 1982), lookbacks (Alessi,

~
/

Anderson and Goetz, 1979), looking forward to see if the information
will be éonsistent with o; can be predicted 5y present understan@inq
(Divesta, Hayward and Orlando, 1979; Markman, 1981), formation of a
pending question or tentat;ve hypothesis (Collins, Brown and Larkin,
1981), suspéhd”judqement (Collins and Smith,\§980), drawing on vrior
knowledge to bridge the gap in understanding (Baker, 1Y79), personal
identification (Alvermann ana Ratekip, 1982) and analysis of alterna-
N
tives (Collins,“érOWn and Larkin, 1981). ™
Although these previous studies difter methodologically from the .
present investigation and the findings may not be directly comparabl-,
the findings are similar enough to contribute to the credibilityv of
’the findings of the present research. For instance, Alvermann and
Ratekin (1982) used d retrospective queékionnalre procedure, 1n which
participants were required to talk about what thev had done in an
attempt to study for an essay exam or ‘a multiple choice test.
According to these researchers, a number of the comments related to
and could be categorized as personal identification. This notion,
parficularly with reference to the exporiential strategy was also
evident in this present study. However, due to the possible limitation

of the Alvermann and Ratekin (1982) study both in terms of the use of

an extensive retrospective procedure and problems of definitlon, what
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was meant by personal identification and how this related to the
monitoring process, could not be clearly delineated.

The credibility of the experiential strategy is further gupported
by the findings of a previous study conducted by Baker (1979).
However, the methodology of the Baker (1979) Stud; differed con-
siderably from the present investigation. Whereas concurrent
verbalization was a primary procedure in the present investigation,
the Baker (1979) study primarily utilized an error detection paradigm
in conjunction with retrospection. Baker (1979) found the ﬁost

frequent monitorinqkproceauré utilized by college students.gsf/ﬁé/dtaw
i
/

p——
upon prior knowledge to supplement explicitly presented information.

However, since the study used an error detection paradigm in which
the errors consisted of deliberately inserted text inconsistencies,
this procedure was primarily used as a fix-up strategy to remediate
experimenter imposed text difficulties. The extent to which partici-
pants tended to use this strategy was inferred from their recall
protocol, consequently the degree to which this strategy was actually
used to remediate a comprehension-difficulty was not specified.

In the present investigation, difficulties were initiated by the
reader,iénd the use of an experiential strategv was inferred from the
participant's verbalizations as opposed to the recall nerformance.
Furthermore, in this study, participants appeared to use this strategy
more for the purpose of embelishing ana relating the text to personal

experience, rather than, as Baker (1979) suggests, for the purnose of

¢

supplementing missing information.

The use of lookbacks in this study, essentially referring to



scanning the nrevious text was significantlv related to réciil perfor-
mance only in the C4 condition (see Table 24). However, thig strategy

[N AN

failed to:differéntiate betweep the high and low regall particivants.
The use of rereaéiégé‘both‘previous and current information, differen-
tiated.the two groups in the study, but only in the C2 condition
(rereading previous context U = 1.5 p < .0l; rereading current idea
unit U = .5 p < .01). The two groups did not differ aDDrec{ably in
the use of these strategies in the C4 condition. This could be due to
the appreciable‘inc;ease of "~ usage of these gtrateqies by the less
successful group in this case. Two other strategies, restate current
and previous context, weré also found to be significantly related to
recall performance but again only in the C4 condition (see Table 23).
Again the two groups did.not differ appreciably in the use of these
strategies.

The examination of between group performance in the use of oral
rereading current context (U é‘.S p < .01) and oral regeading previous
context (p = 1.5 p < .01) reveals that the cloze condition mav have
encouraged the low recall participants to utilize more of the strategiles
used by the high recall group in an attempt to resoive the comprehension
difficulties. Essentially the cloze condition with reference to
rereading may shave encouraged the low recall group to act more like
the high recall participants.

Two strategies, conceptual binding and experiential utilization,
were found td relate consistently to recall performance in both the C2

and C4 condition. Although these procedures have been cited as relevant

action in the comprehension of text, except for the research by Baker
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Table 24

Spearman Rank Correlation Coefficients
Recall and Strategy Use: Total Group

C2
Conceptual Binding . .418*
Experiential Utilization 370%
Restaté\Current Idea Unit .264
Restate Previous Co&text .216
Restate Following Context -7
Reread Current Idea Unit S721**
Reread Previous Context .323
Reread Followinqupngext .238
Scan Previous Conte&t -332
Scan }olloWinq Context
Scan Current Context -=
Suspend Judgement .267
Tentative Interpretation -.037
Analysis of Alternatives -.231
Grammatical Application --
Intuitive Action ——
Reattempts .093

(rs) between

c4

.515**

.404*

.423*

.464*

.378*%*

.140

.181

.362*

-308

.224

.121

~-.049

~-.063

.356
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(1979), the use of these procedures to remediate comprehension difficul—
ties has been rarely identified as an important. component of the
monitoring process. A number of factors éoaia‘aCCount for this. First,
this study utilized college students and high level college reading
material. Other studies tended to use vounger sﬁbjects, as well as
less techni‘cal material. oOn the one hand, these vounger students may
not have had the cognitive ability to utilize the higher level strate-
gies apparsent in this study and/or the reading material mav have been
so readilv comprehensible that it failed to trigger these‘hggher level
stragégies. Secondly, because of. the nature of the errors selected
in studies using the error détection paradiqm, i.e., text based as
opposed to reader based inconsistencies (Reis and Speckman, 1983), the

N .
Gifficulties would be more amenable.to resolution through the use of
Aoré text specific strategies, such as rereading and lookbacks.
Essentially the reading situation may have been structured in such a
manner as to inhibit the use of the higher level strategies; Third,

i

the readers in these previous studies did not self select the sources
of difficdlty and consequently mav not have felt the need to use
conceptual and experiential strategies in an attempt to resolve the
comprehension difficulties. And fourth, the readers in the oresent

study were free to utilize different strategies while they looked

back or reread the text and these were reflected in their concurrent
verbalizations. Except for Jenkinson (1957) and Olshavsky (T976—i977),
the researchers in these previous studies only had access to the
observable ingdicators of the strategy use, or as is the case of

Baker (19792) retrosmective reports and a recall measure, and did not

P



<

have more direct access to the underlying strategic action involved in
rereading and lookbacks. - Thus, the fact that the underlying strafeqies
involved in lookbacks and rereading in these previous studies were not
examined by these~researghers, experiential and conceptual strategies
could have been utilized, but were not recognized as such by the
researchers.-

In this section an attempt was made to identify and delineate
the‘specific remedial strategies used by participants to resolve
comprehension failure. However, it sras readily apparent that such
strategies were rarely applied in isolation. Most often subjects
would combine a number of thesSe strategies in their resolution
attempts. 1In an attempt to examine the aualitative nature of these

* Q

¢

patterns, some specific strategies were combined and reflected

L.
broader categories of acFlon.

\

: \

Related and Expanded Categories
of Remedial Action

For purposes “of a more global trend analysis, i.e., assessment
of patterns of strategic action, and td‘compare thése findings to
previous research, selected strategies were combined into more global
"categories. Tﬁe basis for these groupings was determined by both

common traits and previous research.

Y
These strategies if examined more closely can be conceptualized

into a number of broad categories. Suspending a judgement and forming

D
a tentative interpretation relates primarilv to the notion of tenta-

A

tiveness. The nine following strateqgies, orallv rereadina current,

previous or following context, reference to previous, current and

\

Y
b
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. . 1
‘following context, and the restatement of previous, current and

|
following information can be regrouped into three larger more Jlobal

strategies of current reference, previous reference and following

reference. This regrouping is predicated not so.much on whether the

participants reraﬁﬁpygestate or refer, but rather on the basis of'
whether the focus of attention is on the specific ;dea unit in
question, or the pre&iogé or following text (Alessi, Anderson and
’Goetz, 1979; Baker and Anderson, 1982; Garner and Reis, 1981: and
aker, 1979). R o

wever, the analysis of the comprehension failures of the
participan in this studv showed’that many of these difficulties
weré not isolated to a specific 1dea unit. Consecuently, categories
of relevant remedial action needed also §o refl%ct attention to
different aspects of the text. Thus, evén though it is recognized
tha;\rereading; restating and scanning may contribute to the compre-
hension monitoring process, the critical component identified bv this
study is examination of attention to previous, present and following
text. Moreover, the results here suggest that the difference betweén
rereadingy, restating and scanning may not add appreciably to the
qualitative analysis of the data.

It should be further noted that through examining the incidence
of restating followinq,context, scanning following context, and scanning
current context in the C2 and C4 condition, the responses were so few that
the resulting correlations cquld not be interpreted meaningfully.

It was determined that through the combining of these numeric values,
4

more meaningful interpretations mav be possible.
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The two Strateq1957kponc§ptual binding and exégriential utiliza-
tion, were left intact bicause these two strategies tended consistently
to correlate with recall performance in both the E2 and C4 conditions
(see Table 235, Furthermore, with the exception of the experiential
strategy, in thevC2 condition, %hese were the only éwo strategies thht\\‘
tended to discriminate consistently between the hiagh and low reca11>
participants (Conceptual C2 U = .5 p > .08 < .004; C4 U =4 p = .048;
Experiential C2 U = 9 p = .274; C4 U = 3.5 p > .048 < .028).

Two strategies, analvzing alternatives and grammatical applica-
tionh were primarily restricted to themé4 condition. These strategies
rarely if ever emerged in the C2 condition, and it was felt that these

should not be combined with other cross condition strategies. Analvzing

alternatives and grammatical application were combined into the category,
\

\
. ) )
incidental cloze strategies, and were used in the analvsis of the C4

condition. ‘Another factor, reattempts, which occ%rred ih both the C2
and C4 condition, was retained intact. Although this factor was pot a
strateqgy as such, it did reflect a persistenéé factor. This factor was
retained as incidental information. The intuitive action strategy,
because of infrequency, was retained as a general ;trateqy and was also
used as incidental information. Figure 3 renresents a summary of the
expanded categories.

Utilizing these expanded categories, the incidence of strategy
usé for each participant pertaining to each expanded categorv was
summed, and new tabuldtions were included in subseauent analysié.
For instgnce, referring to Table 22, participant 16 in the P4C4
reading situation used the strategv reread previous context seven

N
times, restate the previous context two times and scanned the previous

|
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Suspend Judgement

t
\/ A
3
.

Tentative
Tentative Interpretation pz\
\
Orally Reread the Current Idea Unit
o \\\\\
Scar the Current Idea Unit - Current Reference

Restating the Current Idea Unit
A

Orally Reread the Previous Context

/

Scan the Previous Context Previous Reference

\

Restating the Previous Context

Orally Reread the Following Context
Rescan the Following Context ' Following Reference o
Restating the Following Context

2

Congeptual Binding Concey.tual

Experiential Utilization Experiential Utilization

Analvze Alternatives

::::::::::::::::: (Incidental Cloze Strategies)

Grammatical Application

Reattemnts Reattemnts

-~

Figure 2

A Summary of Expanded Categories
A +3
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context four times. Since these specific strategles were cpmbined

to form the expanded category, previous reference, these scores were also
- ‘" i i

combined, and the incidence of previous reference was 13.
- . ".

Tables 25 and 2f present the incidence of strategy use utilizing
v .
the expanded categories for the high and.low recall participants.

Related and Expanded Categories:
Results and Discussion,

In general, the analysis using the expanded categorical framework

. N ' . . .
revealed considerable consistency with the previous analysis. sSinilar

-
P

trends, particularly in the use of éurrent reference andvprevious
reference, were evident in ‘the C2 condition.i Again the group did not
differ in their use of this strateqgy in the C4 condition. However,
both groups and particularly the low recall participants iﬁcreased
their use of thése strategies in the cloze congition.

Tests using the Wilcoxin matcned pairs signed-ranks test revealed
that, while tbis-increase only approached significance for the high
recall participants, the increase for the low recéll participants
proved to be significantly higher ghan similar strategv use in the C2
condition (Current Reference‘w = 0 p = .0313; Previous Refefenge
W= 0p= :0313). This would suggest that the C4 reading s;tuation
may have encouraged the low recall group to act more like their
successful counterparts in the C2 condition. With respect to experien-
tial strategy use, in the C2 condition the two groups did not differ
appreciably (U = 9.0 p > .OS). llowever, in the C4 condition, the high
recall participants tended to utilize this strategy signifiéantly more

often (U = 3.5 p > .01 < .05). This suggests that these participants
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Table 25

High Recall ParticIpants

Summary of Expanded Categories:

s

&
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Tet3uaTaadxyg-

Par 16

10

15 14 "12
37

81

P2C2
P4C4

16

38

22

13

Par 1

p2C2
P4C4

13

14

24

36

28

Par 20

11

12
11

12
14

p4cC2
p2C4

Par 2

P1C2
p3Cc4

19

33

30

51

14

72

Par 4

11

13

P3C2
Plc4a

14

16

28
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Table 26

Low Recall Participants

X

Summary of Expanded Categories:

(s9t1bajzeans
9ZOTD [e3USPTOUT)

s3dwaljeay
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rar 8

P4C2

19

13

33 18

33

p2C4 .

Par &

P1C2
P3C4

19

22

13

18

35

34

Par 7

P3C2
P1C4

- 29

22

15

Par 10

P3C2
PicC4

i

31

24

59

41

Par 21

P2C2
" P4C4
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may have been able to recognize the need for a greater use of prior
knowledge and experience in the cloze condition. For the high recall
group this may also indicate more flexible strategyv use. While thé

low reocall participants would tyﬁically increase the use of current

N < .
and previous reference, the high recall group increased the use of
=Y
Say

these strategies but also, relative to their low recall counterparts,

increased the use of the experiential strategy (see Tables 25, 26 and’27).

Referring to Table 28, the two most reliabLe predictors of recall
performénce in both the C2 and C4 conditions aretconceptual binding and
experiential utilization. Although the use of currerit, previous and
following reference all showed definiée trénds in the C2 condition,
this‘appeared to be less the case in the C4 condition. However, it is
intpresting to‘note that in the analysis of specific strategies (see
Table 24) this trend for the C4 condition also appeared.

In summary, the collapsing of the data appears to have retained
the relevance of the findings'that.were revealed in the initial
analysis, particularly with reference to group compafisons. Certainly
it cén be said that some of the precision mav be lost in the interpre-
tation but it is felt that the expanded framework provides a\more
workable paradigm. Therefore, further analvsis wgs based on these

By

expanded categories.
The following section will provide a rationale and procedure for

analysing pattexns of remedial action.



Table 27

Mann Whitney (U) Results: 'High Recall and Low Recall
Group Differences in Use of Remedial Action
(Expanded Categories) B

c2 o C4

Conceptual Binding U = L Gx* U= 4.0%
’ ' » e}

Experiential Utilization U= 9.0 U= 3.5*%

¥

Current Reference . U= 6.0 - ‘ U= 11.0

Previous Reference : U= 4,0* . U= 9.0

Following Reference ~ U = 15.0 . U= 14.5

Tentative , U= 8.0 U = 10.0

(Cloze Strategies) - U= 6.0

*p > .01 ¢ .05 ~~

** np g .01

25,

202
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Table 23

Spearman Rank Correlation Coefficients (rs) of Recall

Performance with Expanded Categories: Total Group
oo (N = 21)
C2 4
Recall Performance Recall Pertformance
_ Conceptual Binding .418* _516**
\ Experiential Utilization L3717 .404*
4
Current Reference .606** . 366
Previous Reference 'ff .30 ) . 258
\\\
Following Reference .407* \ ~-. 1329
Tentative .147 h 280
*p oo 01l & 05 -

*r o og L0l




Emergent Patterns of Remedlal &btlon-

Framework for Ana1351s

Implicit in a holistic transactional view of reading comprehen-
sion and text interpretation is the notion of encounter. Essentially

A

the interpretation of a text is evoked through the encounter between
N
the reader and the text. This encounter is regulated by the reader
and involves the uti1ization of cognitive activity of which part is
strateqgic intervention. This strategic intervention can be generallv
of two forms, text dependent and reader dependent orientations. A
text dependent orientation involves a literal adherence to- the text.
[ncluded in this orientation is the application of remedial actions

such as referring to the current, previous and following reference,

and in the C4 condition, the additional use of dgrammatical knowledge

i

4
and analysis of alternatives.

A reader dependent orientation {inds to invite more of an
elaborative stance, in which the reader responds to the text through
the use of personal experiences,.knowledqe of logical relationships
and criticisms. Conceptual and experienti@l remediation strategies
are consldered part of this orientation.

However, 1f one assumes a transactional position, neither of
these orientationsfin themselves may be sufficient to account for
the successful resolution of the comprehension difficulty. Essen-
tially, a third orientation reflecting a situation in which both the

14

reader and text contribute to the successful encounter is required.

In this orientation the reader would utilize a network of text dependent

and reader dependent strateqgies in an attemot to resolwe the

comprehension difficultv. The strategv of tenativeness would be

204



applicéble to all three orientations.
Utilizing this orientation, the followiny categories were estab-
lished to assess both the qualitative network of remedial action and
the relationship between remedial activity and the successful resolution
of the comprehension obstacle:
Text Dependent
Text Dependent Interactional
Reader Dependent
Reader Dependent Interacéional
Multi—interactionél {(Text Dependent, Reader Dependent) .

Table 29 and Figure 4 present a summary of these patterns of remedial

action. A brief description of each of these follows.

Text Dependent

The use of a single text dependent strategy was by far the most
predominantly u@ilized by the least successful participants. 1In these
cases the participants relied on only one text dependent strategy in
an attempt to resolve the comprehension difficulty. For example, some
of these consisted of single lookbacks:

4, PlC4

It I look up here I might find somcthing for a word that

fits in there.
<
20, P2Cc4

I have to go back.
or the rereading of the previous context:

4, P3C2

- - . trouble comprehending it. I'd better look back.



. Table 29

Summary of Emergent Patterns of Remedial Action

B

Text Dependent: Use of one of the following categories of
remedial action

Current Reference

Previous Reference

Following Reference
(Incidental Cloze Strategies)
Tentative

Text Dependent Interactional: .Use of two or more of the following
categories of remedial action

Current Reference
Previous Reference
Following Reference
(Incidental Cloze Strategies)
Tentative

N

Reader Dependent: Use of one of the following categories of
remedial action

Conceptual Binding
Experiential Utilization

Reader Dependent‘lnteractiohal: Use of two or more of the following
categories of remedial action

Conceptual Binding
Experiential Utilization
Tentative

Multi-Interactional: Use of two or more categories of remedial action,
of which at least one is Text Dependent

Current Reference

Previous Reference

Following Reference
(Incidental Cloze Strategies)

-~
and of which at least one is Reader Dependent

‘Conceptual Binding
Experiential Utilization

(Tentativeness could also contribute to the Multi-
Interactional pattern if at least two stratedgies
are includea in the pattern, one Text Dependent,
and one Reader Dependent.)

i)
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Text Dependent Interactional

Text dependent interactional procedures consist of the applica-
A\

of two or more text dependent strategies. The following is an

example of a text dependent interactional pattern:

6, P3C2

There's no error variance at all systematic variance, systematic
variance . . . gonna have to look back here, to the second

page, perhaps the most general was to classifv variance is
systematic due to some . . . ’

In this case the participant reread the current idea unit, then

referred to the previous context and reread the previous context.

.
€

In another situation the participant is both tentative and

refers to the following part of the text:

This

pant chose to make a tenative interpretation, or leave the difficulty.

4, P1C4

The primary ideational functions of language can be recognized,
these are the directive, interpretive, okay, this word here,

I guess I'm gonna have to lock forward to because, I gotta see,
it's in divisions.

f,

was a very common pattern particularly in.the C4 condition.

Tentativeness was only included in this pattern if the partici-~

for the time being and returned at a later point.

Another example consists of the participant rereading the text

and then retelling the significant aspects:

4, P3C2

Everything in the world . . . dictionary . . . This great big
book with everything in it that has always happened okay, all
one needs to do is look . . . occurrences. So there's no way
that a chance occurrence can change that everything is accounted
for . . . error vartance. So error variance is anything that
occurs that happens bv chance, we have no control over it and

we cannot do anything to change it.

208



209

<

N

Whereas the text dependent patterns consisted of referring to
the previous, following and current text, ¢rammatical application and P

rapid analysis of alternatives, the reader dependent patterns primarily

consisted of experiential utilization and conceptual binding. Tentative-

ness was also evident and was included as a remedial strategy.

Reader Dependent

.

The single reader dependent strategy emerged more as an isolated
strategy. The following is an example of conceptual binding:

13, P3C4

°

If these children are taught inexpmertly the other ones must
be taught egpertly.

The incidence of single reader dependent strategies rarely emerged.
Tpis may suggest that if readers use experiential and conceptual
strategies, these strategies are used in conjunction with other
strategies, and most likely will consist of text dependent strategies

and tentativeness.

-
o

. L
Reader Dependent Interactional

Reade} dependent interactional patterns, although far less
freauent, did occur at times. In this pattern the two or more of the
reader dependent strategies( experiential, conceptual and tentative-
ness, are integrated. This is evident in the following example in

which the reader formed a tentative interpretation and conceptually

related the interpretation to the text:
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20, P2C4 -

He's . . . sucking action . . . more differentdated scheme of
moving-his fingers, or from seeing, moving seeing, or from
moving his fingers or from seeing and observing‘/an object
separately to grasping. Alright to move from the reflex
sucking action to the more differentiated scheme of moving

his fingers, or from seeing an object separatelv, from seeing
and taking or grasping because taking, I'll use the word taking
because differentiated scheme of moving his fingers is one, or
from seeing and taking an object separately that's two. Okay,
so he has to see and take in an object separately that's two
different things, he sees and he takes. OQOkay, there's one

he was just moving his fingers, and then after that he sees

and he grasps or takes an object. Okay to grasping an object |
he can see. Okay let's see if it does make sense. Seems to

me it does make sense. '

or tentatively related an experience to the text:

8, P3C2

That's telling me how manv people are retarded or average,
I guess.

‘Multi-Interactional (Text Dependent,
Reader Dependent)

In the use of multi interactional remedial action, numerous

~

combinations of text and reader dependent strategies are possible.

The patterns tend to range from the integration of multiples of reader
and text dependent strategies to the more simple combination of one
reader and one text dependent strategv. The following provides an
illustration of a multi interactional pattern:

20, P4C2

Oh I think I'm I'm getting to understand that sentence here okay
I read it many times and then I tied it in I tied it in with

the second sentence where it says you can combine the rules to

a great variety of other rules and how does can you do this.

Well he can do this by responding to responding his applying

the rule okay to various forms of stimulation from his environ-
ment okay I mean the environment provides him with various forms
of stimulation or stimuli and he can apply those rules to what

he recognize from the stimulation. Okay the environment provides
him a sentence bocok passage the sentence something like that and



he can recognize maybe the the rule because You know the environ-
ment has provided him with with that sort of the environnent
being the book in this case and he can apply 1t's a deduction
that's a reverse deducation okay it's a reverse process 1f he
is asked to write a passage of a book or a text ©r paper an
essay or something like that you take that rule and he applies
it again the ideas that you have are provided bv the environ-
ment if he is asked to write about the birds and the bees for
example the birds and bees will grovide the environment but

he will by a set of rules apply %%em,to the birds and bees
environment to to write something that's decent okay make

that clear? Anyway I1'll read more and make sure that what I
just said was correct, yeah. Okav.

In this situation the participant reread the current idea unit,
retold aspects of the text, conceptually related the text, provides
a personal experiences, iforms a tentative interpretation and then
refers to the following text in an attempt to confirm.

In the following example, in an attempt to resolve the compre-
hension difficulty, the reader first read over the idea unit, made a
tentative interpretation, then conceptuaily related the interpretation
to the previous context, and also refers to the previous context to

suppoft and confirm ;Qc/interpretation.

1, P4C4

The adult does  what middle means, vrobably does not.
If the adult does not know what middle means he mav learn by
acauiring a __ linking another concept he already knows

such as in between. He may learn it bv acauiring a R

I'm going to but chain there. Up above they say simitar chains
can be formed with other objects so the word middle can also be
linked with the word in between and if the adult already knows
the word in between he can link the word in between with the
word middle so that would more likelv be a chain linking. That
seems to be the idea I'm getting out of the first paragraph.

'I think this makes sense.
This emerging framework was utilized for two purboses. First to

compare the patterns of remedial actions of the most and least success-

5
actions contributed to the successful or unsuccessful resolution of

ful participants and second to examine the extent tO}which these
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comprehension difficulties.

pPatterns of Remedial Action:

Results and Discussion

Although the two groups, high-and low recall particirants, did not
differ appreciably in the individual incidence of strategy use and
the number of attempts to resolve comprehension failure, the groups
did differ considerablv in their use of patterns of remedial action

<
(see Tables 30, 31 and 32). The high recall particinants tended to
utilize significantly more multi-interactional natterns than the low
recall participants in »oth the C2 and C4 conditiong-, However,
V'?qz;“
in the use of text dependent strategies this trend gyb the two groups
was reversed. In this case, compared to the high recall nmartici-
pants, the low recall varticipants utilized significantlv nore
text depehdent patterns in both the C2 and C4 conditions. Differences
between the groups in the use of text dependent interactional patterns
was not significant. This was similarly evident with respect to
utilization of reader dependent interactional and reader dependent
patterns of action. However, the total incidence of pattern usage in
the latter two situations was too small to warrant statistical
{\A
analysis.

It is important to note here that this section only deals with
group differences in patterns of remedial action. A further crucial
guestion is what was the success rate associated with the various
patterns. Before this question could be dealt with it was first

necessary to clarify the concept of successful and unsuccessful

remedial action.



213

¢ <
L 0
09 o]
L 0
&4 0
v 1 0
8t 1
Z ¢}
ts 4
(44 0
L
x4 3
[ 3] @]
O [ad
o o <]
FoR b
3
=0 -
N [¢]
D~
Q >
- n
2} [ad
[ -
— 9]
ad =
1]
n

[44

UoT3IdY TPao, [

—

|

¢
3

uyelsddun rejol

utelrooun  n
sanyley -
§s820Ng o

- —q 1!4 D daa S R el T e
81 1 S v |4 T e 1 8 L 8 0 S € £O1d
1 b 1 1 6] 0 U Q 0 V] . 9 1 1 |4 Zo¢d
v 1ed
61 9¢ S U t 4 [6X4 ! L 71 { v O 1 s U v} { |99 v 6 Qc POt d
4 £ 4 0 14 S} Z L 0] 1 € 1 0] Z Zo1d
¢ 1ed
6 01 S 1 € 1 9 U t 3 1 o U 1 s U 0 1 L 0] € 4 bOZd
t ¢} € Z 1 ¢} € 1 4 0] 8 0 0 B Zobd
0¢ Ieg
61 L1 Z 1 6} 1 01 ¢} 5] 4 T 0 0 1 ¢ [¢] 4] 1 € ©0 11 [\ tOovd
1 0 0 0 0 o] o] 9] 9] 0 14 1 1 0 2otd
1 ey
P1 St 4 0 O 4 61 1 g Ol 1€ 4 9 £z tovd
L 11 € 1 1 1 9 1 S U (381 c { 01 20Zd
91 1¥d
_— e DT S L I!l;]..}}l- —
- + mw on - + m. oL on - + % on - + H mw on - ¢ m. % on - +
r ot t tort t ot
~3 - o o o w (L [
o) Q [ la e — N N
t t % » Y
I 4 =) Q4 rel a o o =
b — o [a ) © Tt "o
b =X & - o
v n lad O t Q. o o O
Y [ o] o 30 S o+
[} 0 o [CN ) jat [T &
— a ] — 0 — —
= o 2 3 jo] o
I n 13 13 T —— @ [
o (4] 3 2 2 2
o o ] ]
® 1] 3 bl
2 3 o Q.
ot fad w ]
S S, - S — ——
SIUBUTIDTIIRY [TeDoy bty 1s 30

atqes

sUlelleq 4o, ounprey pue $s805ng
\



214

- urelisoun  on

. 2anyTey - .
$S320ns 4 .
ﬁl.' Il‘ll.lJﬁ'II|. i = io e T —- - ————
€] 11} 2t S 14 € [4 S 1% £ §] U §] ¢} ¢} (¢} 0 0 vOord
vl e z 0 z 0 4 9] z s} U U v 0 . Q 0 0 0 202d
- R 1Z reyq
(4] 1 18] 6] SE | 91 vt o (3} S 43 0 ve o S 6] Z € vO1d
9 ] 9 N |4 Z 9] 4 £ 1 0 T ¢] 1 4] T T 0 o] Z0ed
’ * I 01 Ip4d
£t 4 1t Z Bl | 11 1 T 9 S vl o (S G ¥ S T Z Z vOTd
o1 1 6 Z 14 14 9 T 4 1 Z 6] 0] Z 4 T ¢} T Z0ogd
R ’ L ey
14
¥S ¢ 5% 1 ot ve £z 1 Tl 01 81l o ¢l 9 1 [¢] ¥) 1 | 3 ] 9 L votd
[0 1t € S v 9 1 € 14 € 1 9] 14 1 9] 1 0 1 1 0 0 ¢I1d
G aed
; -
9% | U 9t 1 e | €1 e 1 Sl m. 9 6] 14 4 Z 0 T 1 tl o ¢l g boz4d
L o] L 1 £ € ) 1 z ¢} 1 0 0 1 £ 0 1 4 Zovd
. 8 1eg
fffff PR S S S S S N —_— i
£5 ¢ & o0 -+ 9 oo o, 5800 -+ g o0 o 59 " - o+ maon o
[ o : I otoer ot oot o ot
o 2} < =) -3 L] 19 [ 1Y [ D o
% — — — m m .mua b M — — m — [a Sl
’ Y
T A S, o & N a £
MY [ad X % v - -
2, m 3 = < .l 4] ct Q o o O !
=0 [¢] 3 Y c . =1 © J o P S
a e~ E] Q - 0 o [ ) = [ e
=4 - © — 0 ] — — [
— 0 " c o k] 3 o)
o ot H w o o ] &
- o 13 w jod o] 3 yo]
o - Q o ) @
o] 3 o I = 3
3 3 . .W
(a4 ot o 2
. = .

——— i e e e ———

S3UBUISIIIRG T[v23y MO 10j asp Abojvays



215

910° > 800" « d ST =N : 12y =
gpo: = d 0't =N Shet =
YLz > 0127 <
St =
006 =d  0'zl = BOU*® =
6.5 < d 0°v1 = n vou' =
gvo' = d o't =n w2y =
vz > d $'g =0 SVe' =
~ .
820" > 910" <« d S'Z =0 910" =
gvo: = d o'y =0 8U0" > PLO" <

d

o8

01l = n vo
00l = N ZD UOT30Y Te30L
S8 =0 j"4e]
s = 0N ZD ucTioy ON [B30L
o't =20 vo

O =0 ZD Juspusdaqg 3IXal
0Tl = n vO [euoy3ldeIa3u]
001l =n ZD Juspuadag IXalL
o't =10 [ 4e]
S° = N f4o) {PUOTIORIBIUT TI[NW

g3uedIdyirey [1eody

sjuvdioriuey rreaoy

MO pue ubry MO pue ybIy

8SN UIB3IIEY JO SS3050NS ehrIuddIad 9sN 1P30L uUOTIILdOId

$§325Ng 3o uovrilrodoird puv asn AHbarealgs jo
SU1B3IIPd JO SUOSTIPUWOD dNOIy [[eIdY MOT pue YbTH :S3I[(NSOY (N} ASUITYM uuel

ZE a1qey



216

The Concept of Successful and Unsuccessful
Patterns of Remedial Action

Monitoring success and failure was determined by cloze response,
cognitive match statements, appropriate interpretation and coﬁfirma—
tion statements. Since the primaryv purpose of the cloze tasks was to
understand and remember the information, as opposed to exact recon-
struction, appropriate syn;nyms were aécepted. Consequently, if an
individual monitored a response and inserted a term which approximated
the original term and made sense, the monitoring was viewed as success-
fuly If the term was inappropriate Or no term was inserted, the
monitoring was viewed as unsuccessful.

Cognitive match statements, indicating agreement or a matﬁh with

the text, acted as a signal to indicate that the comprehension failure

héd been resolved. For example:

5, P3C4 \\

P.

Okay, now that seems pretty straight forward.
If the statement indicated an element of tentativeness a neutral probe
was used to confirm the adeauacy of thevinterpretationf

o

In the case of confirmatory statements, two tvpes of responses
indicated that a difficulty had been resolved. These consisted of
confifming alnoﬂimmgdiate interpretation, in which an inte;pretgtion
was made and the reader after having méved on decides that the °
interpretation was appropriate, and confirming an immediate»prior
iqﬁerpretationAin which an interpretation was made and tﬁe‘reader

within the néxt idea unit decides the interpretation was appropriate.

Confirming a nonimmediate prior interpretétién is illustrated

-

by the following examples:
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6, b2C2

I'm just trying to connect them again 1'm tacking all these little

tidbits right then I'm gonna put them together . . . capable o . .
because he has these concrete operations now, because he has

these cognitive achievements up to this point let's sav of
classification and the reversability of the thought that actions
can be retraced and changed in the original situation restored,
that doesn't actually have to do with thought though, oh ves it
says idea in thought steps can be traced all right so in that

way he could reason. I see the principle of it.

20, P4C2

Well to my, not my answer but the verification that what 1 said

here was correct.

N ~

: o ) -
and a situation in which an immediate prtor 1nterpretation was con-
firmed is illustrated below:

20, P4C2

ah, there my answer I think, yeah, 1 was right, okav mv answer
to mv to my hypothesis where I sald I think he's bringing the
bad or negative side of learning in order to compare it to the
ppsitive aspect of learning, and it said 1n the in the last
sentence he says to counteract this loss of or loss of dis-
crimination learning which*is forgettinyg the loss of discrimina-
tion learning is forgetting to counteract that he says-or to
stop it or to inhibit that he explained that exactlv what I was
looking for earlier in that part in that sentence the word
connection especially if the discrimination aspects of the chailn
have not been internalized. Okav, well 1 didn't know what he
meant by internalized but now I understand that [ understand

the process of where he's trving to explain that okay¢

i

Unsuccessful attempts or failures were i1ndilcated Lv a reiteration

if the initial source of difficultv, a general meta statement stating

such, a misintervretation and in the cloze conditions an inappropriate

insertion. Incorrect tentative interpretations and suspended judge-—

ments were also categorized as unsuccessful attempts. Even though

in many instances, the participant would state the interpretation, at

time$ the success or failure of a respmonse was not ¢clear and in this

(53

case the item was labeled as uncertain. This was most applicable for
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Type 1V (relational) difficulties and Tvpe V{ mnemonic) difficulties
and least applicable for cloze responses.
The following section will provide an overview of the results

pertaining to successful and unsuccessful remedial action.

‘Successful and Unsuccessful Patterns

of Remedial Action: Results and
Disqgssion

Referring to Tables 30, 31 and 32, the two groups, high recall
and low recall participants, did not differ significantly with respect
to not taking any remedial action when they should have (no action).
In this case the participant recognized the difficulty but chose not
to initiate any reﬁedial action. The difficulty was either just
omitted or the resolving of the difficultv was not considered important
to the participant's understanding of the text. The no action column
in Tables 30 and 31 is comprised of the nonapplicable and omission
responses from Table 20.

The high recall pa}ticipants tended to utilize significantly
more Multi-Interactional patterns than the low recall pnarticipants
in both the C2 and C4 conditions (see Tables 30, 31 and 32). Associated.
with the use of the multi-interactional patterns was a significantly
higher success rate. Essentially this pattern enabled the high recall
group to successfully resolve significantly more comprehension diffi-
culties.

Although the groups did not differ significantly in their total
use of Text Dependent Interactional patterns, the high recall-gfoup
experienced greater success utilizing this pattern. This was most

evident in the C4 condit&on (see Tables 32, 33 and 34).
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Compared to the high recall participants, the low recall partici-
pants tended to utilize significantly more Text Dependent patterns.
However, this did not appear to facilitate their success rate. The
data reveal that shccess using this pattern.did not differ significantly
for these two groups. It would appear that the almost ‘exclusive use
of Text Dependent patterns of remedial action to resolve comprehension
difficulties tends to contribute to limited success in resolving
comprehension difficulties and recall performance.

While success appeared to be primarily influenced by the use of
the Multi-Interactional pattern for the high group, success for the low
group tended to be det;rmined by the use of Text Dependent Inter-
actional and Text Dependent patterns (see Tables 33 and 34). For
example, referring to Table 33, participant 16 in P4C4 was able to
successfully resolve 71% of the difficulties. Of this 71%, 47% of
the remedial action initiated was Multi-Interactional, 20% was Text
Dependent Interactional and 4% was Text Dependent. Referring to
Table 34, 65% of the monitoring success for this same participant
was accounted for through the use of Multi-Interactional patterns.

29% of the success was accounted for by Text Dependent Interactional
patterns and 6% of the success was accounted for by the Text Dependent
patterns.

On the other hand, participant 10 in the P1C4 reading situation
was ablelto successfully resolve 32% of the difficulties. 0f this
32%, 6% of the remedial action initiated was Multi;%nteractional,

16% was Text Dependent Interactional and 10% was Text Dependent.

Referring again to Table 34, 19% of the monitoring success for

,
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this participant was accounted for through the use of Multi-Interactional
patterns, 49% was accounted for by Text Dependent Interactional
patterns, and 32% was accounted for through the use of Text Dependent
patterns. L)

Although the primary focus-of this investigation was on the
central aspects of the comprehension monitoring process, the researcher\
also remained open and sensitive to data which may yield insights into
the correlates of this process. These correlates, identified as
interpretation of the criterial task, macroprocedures, task orientation
and motivation are an integral part of monitoring but not a central
component of this proéess. The purpose of the followlng section is to
present and discuss the findings related to these correlates‘of the

A\
monitoring process.

Correlates of the Monitoring Process

Interpretation of the Criterial Task

Although all participants were given the same criterial task
instructions, the data revealed a wide range of interpretations

related to understanding and remembering. In general understanding

seemed to imply some form of explanation or elaboration whereas -

4
remembering seemed to implv recall.
Some excerpts concerning the notion of understanding are given

below: ‘ .

16, P2C2

You can see it.

14, p4ac2 -

Can understand because 1 can explain it.

222
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2, P3C4

I can understand it because I can put it in mv own words
and explain it.

20, P3c4

By uqdérstandinq little bits bv little bits and making a
progressive step to finallv come to the top explanation it
takes a long time, but there are series of small steps.

When you understand something you can exnlain it that wav and
vou can compare it with something you already know then you
understand.

7, P3C2

I can relate it to personal experience.

7, PlC4 : ’

I felt I understood it.

8, P4C2

It doesn't make much sense. When I was reading it I was
stumbling over a lot of it and after I read a passage I would
try to-think about it and I would generalize it but at the same
time 1t was prettv vague.

I didn't reallv understand them, I found that I was kinda
guessing a lot of the time. In the other ones I could find some
verification for mv guesses, but in this one, thev were there
but you had to really look for them.

8, P2C4
If I don't understand it, if I can't expand on m¥ notes then
I know that I have to go back and read the paper again.

6, P4C4

I understand problem solving because I use it all the time,
it relates to ‘everything, vou take your rules and vou try to
use them arfd if they don't work, vou learn new ones toO
accommodate and all that kinda stuff. So problem solving is
easv.

Exanmples of participant interpretations of remembering are as
follows:

13, pic4

I can recall something about it.



N
2, P3C4
Can remember because could remember without looking at the

paqge.

7, P3C2

If I reallv can't remember a lot of what went earlier, well I
know its gonna take a lot of repetitions.

6, P2C2

I didn't take in very much of 1it.

8, P4C2Z

I don't remember anything, because it's hard to recall through-
out the passage.

The interrelatedness of these .concepts was additionally reflected

in certain comments made by the participants. For example:

13, P3C2

I can recall something about it, but can't say anything about it.

7, P3C2

I think if you don't understand something, I think a lot of people
say okay I1'll forget about it, it's not even worth thinking about,

" if you do understand I think you'll remember it a lot more.

6, P4C4

1'd remember that because I disagree. 1 disagree with it or
it's not settled kind of.

13. P1C4

Function of language is not clear one, maybe if I read something
about it, it might be easier. Feel don't know that much, and
still don't. Didn't get anything out of it. Don't have a clue.
Can't remember a sentence, a word or anything. Just took it in
piece by piece. Not as a whole. Right now I couldn't tell vou

anvthing about it.
Overall, the previous examples lend support to the view that for
most participants criterial task performance is perceived auite

generally and intuitivelv.

Examining mean recall performance (text entailed 1 text snecific

224

responses) for all 21 participants in the first readinqg situation (12.76),



second reading situation (13.66), third reading situation (16.87) and

fourth reading situation (18.33) a trend towards a learning or order

effect as participants progressed through the sessions appeared evident.

However, the F ratio of .7463, derived from the one-way analysis of
variance, Treatments x Recall, was not significant (p > .05). This
trend was far moré apparent for the'hiqh recall pmarticipants (see
Table 35). Possibly task requirements for the group became clearer
over treatments, and this was accompanied by more appropriate remedial

action, and recall succegs.

Macroprocedures

Participants utilized a variety of procedures in an attempt to
resolve their lack of understanding or recall of the essential
information. These procedures were usuallv implemented in response
to the experience of not knowing or‘remembering (Type IV or V difficul-
ties). Remembering was for most participants a more clear criterial

task purpose. These actions werg in most cases implemented following
\

- - . ! ' B .
the initial cloze and non.-cloze verbalization. Macroprocedure usage

led to a dis ichotomization of the task. Individuals would com-

plete the rbalizatdon and the cloze component of the task, and then
implement|these more[general remedial actions. These actions consisted

of general text review, rereading key terms, rehearsal, underlining and

note taking (see Tables 36 and 37). Although one or more of these

general procedures was in evidence for most of the participants, both
the aquality and number of procedures implemented varied considerably.
The high recall group tended consistentlv to utilize more different

procedures than the low recall aqroun. These differences vere

P

225
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Table 35

Recall Performance (Text Entailed + Text Specific) x Order of
Reading Situation: High Recall and Low Recall Participants
’ |

First Second Third Fourth

RS RS RS RS
par 16 ) 29 19 33 34
par 1 . 25 13 37 31
Par 20 22 21 25 22

{

Par 2 ) 18 - 19 18 29
par 4 8 10 31 25
Par 8 18 14 10 9
Par S 9 7 16 14
Par 7 ' . 14 7 11 © 13
Par 10 8 6 10 7
par 21 < ' 2 2 3 4

RS = Reading Situation
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"significant in all conditions (see Table 33).
Furthermore, the quality of the procedures varied across the ,
groups. ‘Fbr instance, rehearsal for the high recall group consisted
of recall of major terms, self repetition, paraphrase, self explanation
and self questioning, while for the low recall group, rehearsal if
utilized consisted primarily of self repetition. Arother case in
Th—

point is the quality of the notes. The notes of the high recall
group tended to be more elaboarate %nd structured than those of their

~unterparts in the low recall group. In addition to these_groups
differing in quantity and quality of the procedures used, differences
in how the procedures were utilized were also evident. For instance,
the notes of the high recall group tended to be rehearsed, reviewed

and at times underlined, while note review and rehearsal were only
incidentally utilized by the low récall participants. As a reseéfch
area in itself this warrants further investigation. The macroprocedures
uFilized by.the'two groups and within the ;wo group; differed con-
siderably and were highly idio$yncratic. This large variability

and idiosyncratic use may partially éébount for discrepant research
findings in the utility of certain stud? strategies (Brown and Day,
1983). The question'of whether individuals utilize a strategv or not
may no longer be the significant auestion, but rather the quality of
the.strategy, how the strategy is used and in combinapion with other
strategies aﬁd‘for what purpoég. These may be tae more significant

questions that may have to be addressed in future research in-this

area.
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Table 3C

5

Mann Whitney (U) Procedure: Comparison of ﬁécrbprocedure Use,
High and Low Recall Groups, AcrOjE/ConditiOns

Condition 1 U-=3 := .028
Condition 2 U=3 p = .028 ,
Cénditioq 3 U= 2.5 p > .016 < .028
Condition 4 Uu=3 p = .028




Task Orjentation

The approach to the task was generally indicated by verbal and
nonverbal responses. Although individuals varied considerably in
their approach to the task, two common trends emerged: the need for
a more holistic orientation to the task and the need to utilize
personal experience.

The need for a more holistic orientation to the task was
indicated by the recognition and response to relational ditficulties
(Type III and IV difficulties) and orientation to the cloze task.

For example, the following meta statements sudgest the participants

are aware of certain relation difficulties or Tvpe 111 and IV errors:

6, P4AC4

1 wasn't putting it together, just puttinag individual blanks
toether.

. Plca N,

—

Check to see if it all fits together. Read it over aulckly to
see if I have everything established as-~I want.

20, P4C2

I understand it very well bit by bit now I wannta see 1f I
understand it as a whole. - ’

This was also evidenced by the individual's pursuilt of the
gist, or main focus of the text.

15, PlC2

Became so concentrated on the individual sentence 1 forget
what the overall topic is about. ’

18, P2C2

The more I read it, the more I realize I'm not getting the

gist of it. I can understand sentences two consecutive
sentences, and how they relate but when I go to a third one

or go on to a previous subject there 1s no continuity of thouaht.
I can't see how it's building up to explain the overall.
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These types of difficulties followed by strategic intervention
involving tentativeness, rereading, restating, referring to information
beyond the specific idea unit in cuestion and conceptual and experien-
tial action would indicate a holistic orientation to the task. On
the other hand, a relatively high incidence of ideétional difficulties
(Type I and II difficulties) and the strong tendency to refer to the
present idea unit as a fix-up strategy, could indicate a more success-
ful orientation to the task. These different orientatioﬂs were most
apparent in the C4 condition, particularly in response to Tyre VI
difficulties. ’

Participants using a holistic stance would readily attempt to move
outside the idea unit in guestion in an att?mpt to resolve the
difficulty. However, the successively oriented participants tended
to remain within the idea unit.

In response to the task, again particularly in the C4 orienting
condition, these participants tended initially to process the text
sentence by sentence, or roughly the idea units specified. Some
participants, particularly the most successful participants, seemed
to realizef&iat dealing with the task and text in this manner would

contribute to comprehension difficulty. For example:

12, P3Ca

Can't just read to fill in but try to make sense.
If this was the case, these participants tended to become more
téntative and deal with the passage as a whole as opposed to viewing
the text as a set of individual blanks that required filling in.

O£ critical concern here is not whether the most successful

participants utilized a holistic stance while the least successful
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individuals utilized a successive orientation, but rather that the

groups tended to vary in the degree of holistic successive orientation.
The need to utilize personal experience was the second common

trend that emerged. Statements reflecting personal experience and

the utilization of prior knowledge were primarily initiated by the

most successful participants. For example:

19, P4c4 o

)
Well, we talked about how ah, how if yéu, once vou learned,
you know, but it was sort of internalized rather than
remembering the actual rules and there was another thing back
there that made me think of something I learned in class, about
how ah, oh once you learned so many other things on top of
another thing then you tend to remember the last things rather

than, and they clutter the first thing.

20, P2C4

I think the key here is the word differentiated scheme. Okay,
first of all he can only move his fingers okay and then and then
he makes the see initially just grabbing maybe the pencil or
something that he's grasping he's not aware of it's a pencil
or a soother or something like that. Okay he's grabbing some-
thing it's a pure reflexive action. He feels something if by
feeling a reflexive feelinyg then later on he'll be able to
differentiate and to see like he sees this object. He sees a
pencil he doesn't know it's a pencil yet but he knows there

is an object there. It could be a cup here or two it could

be two different things I know they are there can't see and

he can without thinking about it he can grab this one or he
can grab this one but he's not thinking of what he's really
reaching and then when we talk about further scheme, differ-
entiate scheme grasping an object that he can see that he can
see means he sees the pencil and he will grasp the pencil see
so we have like a we have a progression of grasping. It
doesn't mean that he's grasping what he sees you see what I mean
might see the cup and go like this and reflectively he grabs

the pencil but then later on he can grasp something that he is
seeing he sees the cup and he reaches the cup.

These responses served to embel!ish the text, and tended also
to be reflected in remedial actions and elaboration statements in
the subsequent recalls. These attempts to embelish the text may be

related to text familiarity and application of prior knowledge.
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Many participants expressed some familiarity with the texts,
‘* however this familiarity was only represented in a verv general manner.
Responses tended to range from

4, P3IC2

Oh something I've handled before or read something about Piaget

and his stages, so hopefully it won't be all new to me . . .

yeah, something I've seen before like I've seen these stages
before, veah, general descriptions on how children at different
ages interact with people and I read that . . . before, studied ’
that . . . before so hopefully this passage will be more or less
familiar to me and I can, won't take me too long.

to

10, I1C4

O

It looks like an extract from a book.

What is of importance here is that all participants expressed
some familiarity with the texts but only some participants (particularly

the more successful group) chose to utilize this knowledge to embelish

the text.

Motilvatlion.

Although all participants were volunteers and willingly attended
all sessions, variability in berceived task difficulty and text
interest was evident. The C4 condition for most participants appeared
to be the most difficult. This is aptly demonstrated by the following
example:

14, P2C4

The most intelligent person can't fit the word in there!
Some participants found the task particularly difficult because the
cloze procedure, for them, seemed to detract from understanding and

remembering.



14, p2C4

Don't what what it means. I'm just f1llipg 1in the blanks.

16, P4C4
Stuff in what I can, like a puzzle, like playing headline
hunters.
21, P4c4

How can 1 understand this if 1 don't know what goes in there.

6, P4c4

There wasn't enough there to put it into what I already
know to join it up with, there's just little bits that jump
out and 1t doesn't seem right.

9, rac4

It's frustrating 'cause you're, vou're wasting time on a word
right, and it may not even have any importance to the text
plus it takes away from vour attention, but my primary task
is to remember it, is to understand and remember it.

At times the frustration with the task was stated in a more

humorous manner:

10, P1C4 .

Blank child renames the material and bv blank action indicates
that he is regarding blank material as a svmbol for the Q}gﬂgf
and "So am I."
- '\v
or participantsegan to alter the task to fit their own preferred
!

view of the criterial task:

13, P1C4

Omit those because it makes sense without them.

17, pP2C4

Can get the gist without filling it all in.
While the C4 condition was perceived as consistently difficult,
the responses to the C2 condition reflected greater variabilitv. Some

participants found the verbalization helpful:

292
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8, P2C4

Discussing it while I was doing it helped me remember.

while other participants found the verbalization procedure a source

of interference:

12, P3C4

Became so concentrated on the individual sentence I forgot
what the overall topic is about.

Similar variability was reflected in critical response to the

text, both in terms of content and organization.

In terms of content, some critical responses reflected the

reader's understanding of the idea but in terms of his/her own

exnerlences didn't agree. For example:

or

20, P4cC2

I'm not guite necessarily agreeing with with the guy who wrote
that and okay, the you know, by just saying you're Qeakening
the first chain so why am I weakening the first chain because
I'm learning something else I'm learning, I'm weakening what
I've learned before. 1 said to myself why would learning
something else if I would weaken what I've learned doesn't seem
to make sense because 1 acquire I do acauire an awful lot of
information daily and it doesn't seem to be destroying what I
know like I know how to drive my car and that's basically a
reflexive thing but it's something that I have learned.

critical response related to a misinterpretation:

8, P2C4

I don't understand it, I, what's confusing is that if it's
scientific and it's formal logic and concrete content should
be important shouldn’'t be discarded in an odd way. It's
almost as if he's reallvy going out on a limb. If it's formal
logic and scientific, it has to be proven and if there's
something concrete, then you shouldn't argue against it.
' %
6, P2C2
Yeah, well I think, well when if I when I was eight and ten
I could express myself I think to a certain degree if some-
body asked me why I did this I could give reasoning to it
and logical . . . you know.

236



Wwith this misinterpretation involving a critical response, no

remedial action was initiated.

Other critical responses related to how the text was written.

These responses tended to reflect certain demands or expectations
readers had about what constitutes a well formed text. This related

to the defining of terms:

8, P4C?2

I guess it's because thev don't really define the different
processes. To me thev're not really defining what the problem
solving is like. They pull the concepts from the other aspects
and those haven't been defined either and it's just kinda haxd
if you don't know what one concept is to put it in and make it
sense.

the notion of clarity:

6, P2C2

Representations what would it be that representations of
concrete events, like there must be another wav to say that.
Isn't that terrible, and that's why it makes me feel silly.

1 mean obviously they've written this book fpr the average,

I mean it's not that difficult with this book. well whatever
this passage. Would everybody else have to do that what I'm
doing now? Or would they could they just pick it up, I wonder.

20, P4C2

Now I'm saying to myself why does he make it so hard for me to
understand it you know why he sees something very deep and at
his own level and he puts it at his own level instead of
bringing it up to a level higher fdr me to understand it.

Here I am, there he is or rather there he is there I am what-
ever, there's a gap in the way he sees things the way I see
things, he's the professional, I'm the layman. Okay if he was
talking to.another professional then the communication would
be horizontal, okay if the text is désiqned for not the pro-«
fessional the layman, layman then I figure that he should bring
his description down to maybe a lower level and me I could, we
could meet halfway right now I say to myself this is a bit
deep maybe I need more information, may'be I'1ll read more and
I'11 you know need more information.

237
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clarification through the use of examples:

7, P3C2

Most of the examples even the ponulation intelligence example
wasn's written that well. I just don't think it's written well,
because I know if you have a goodrwriter, that's why a writer,
some writers are so good like Hemmingway or whatever, thev give
you examples and you though you've never been there, or seen

the place or anything to do witlh it, you just (he can reconstruct
that for you) sure, he can make you understand it and he can
make you feel like vou're there and you know so I think the

big thing is the writer and how they come across. It's just

like a teacher, some teachers ahm get up in front of a classroom,
some professors and they're really good, they can make vou
understand it just like that and some can get up there and no
matter what they do you just can't understand it, you know.

6, P2C2
The application of logical rules and reasoning . . . I want an
example of an abstract problem here.

clarification through the use o6f vocahulary:

7, P1C4

I thought they uséd a lot of high~tech words or whatever you
want to call it to try to confuse you. Thev really tried to
cover things up with big words.

ol
It coulda been written much easier with a lot less words
and coulda gotten the exact same ideas across.

Sometimes they're needed, sometimes you need words like that
but right there definitely not.

I was trying to wonder why would somebody do that, you know)
I mean, I'm trying to figure out what would the author be like,
ahm what type of a person he was like, you know see.

guantity of information:

1, P2C2

There's a lot of information there, like you have to do think
well, yeah this happens because they're giving it to you you
know just may@g a page of information and they move too fast
over the materkal. .

although many participants felt predisposed to critique the

passages and the tasks, this in no way tended to detract from their

~2
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positive orientation to both the texts and tasks. This was primarily

evidenced by comments related to interest and personal development.

8, P2C4 -

His ideas and his views, I don't know, 1'd have a great
interest in reading the article like if I came across it, 1'd
probably read it, if I had a chance.

Wi
The ideas that he brinds across are apparently, they're some-
thing that you can relate to. You can think about it, an
infant, and the way it acts and then you can think about, you
know, your brother or your sister and what stage that you're 1in.

1, p2C2

I was really interesting today because it's just what we've
been doing. I read it last night and I did it in class today.
So it all ties together now.

7, P3C2

I like it because it's developing myself.

7, Pl1C4

a

Well, this seems interesting, right off the bat. These functions
of language, I find very interesting because it's a never ending
process you learn more and more and more vocabulary and everv-
thing.
In summary, these complex correlates of the monitoring nrocess

do appear to play a significant role. However, this investigation

area as suggested by Wagoner (1983) is only now bedinning to develop,

and many avenues remain to be explored.

SummarX

Monitoring is a.process comprised of four interrelated aspects:
(1)-recognizing‘a difficulty has occurred, (2) deciding whether or not
to initiate some form of remedial action, (3) given a positive decision
for step two, then the initiation of further action and (4) deciding

whether or not the action was successful and the difficulty was

>
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resol&ed. In this study participants identified a large number of
difficulties. These consisted\of”i'éEational difficulties (failure to
understand a concept or idea unit), relational difficulties (failure
to understand how one idea unit related to another, or how the text
fits together), mnemoniv difficulties (failure to remember concepts
and 1dea units) and cloze difficulties. 1In response to these sources
of difficulty‘particiéanté utilized a varietv of patterns of remedial
action. These consisted of Text Dependent, Text Dependent Inter-
actional, Reader Dependent, Reader Dependent Interactional and Muiti—
-
Interactional patterns of remedial action. The Multi-Interactiocnal
pattérn of remedial action was most highly associated with both the
successful resolution of the comprehension difficulty and recall
performance.
. In the following chapter these findings and others relagéd to the

monitoring process will be discussed in terms of the research questions

which were previously established to guide this investigation.



Chapnter VI -

CONCLUSIONS AND IMPLICATIONS

<

{n;roduction

~

The primary purpose of this study was to examinerthe straﬁeqies
and patterns of strategies utilized by adult readers in an attempt to
resolve comprehension difficulties. In addition, an attempt was made
to examine the nature of the comprehension difficulties recognized by
the readers and the extent to which remedial action contributed to
both the successful resolutjon of the comprehension failure and
criterial task performance.

Following a brief overview of the investigation, the major
findings and conclusions pertaining to both this purnose and the

research questions will be discussed. 1In addition, some implications

for future research and instruction will be presented.

Review of the Study

In this investigation 21 first year college students each

4

participated in four conditions: Cl, Reading Recﬁll; C2, Reading
, bl

Recall Concurrent Verbhalization; C3, Reading Cloze Recall; and

C4, Reading Cloze Concurrent Verbalization Recall. An attempt was

made to conduct all interviews within a collaborativatframework.

The participants were selected randomly from an iritial group of

volunteers, and each individual participated in each of these four

241
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cénditions over a six té seven week pefiod of time. The expository
mater}als were selected and adapted from third and fourth year level
college texts. Associated with each of the C2 and C4 sessions was a
leﬁgthy observation and practice session.

The primary sources of data consisted of the recall protocolé
from the Cl, C2, C3 and C4 conditions, the verbalizations from the
C2 and C4 conditions, the cloze responses from the C3 and C4 conditions,
and the responses to the discussion duestions reflecting both the
participants' understanding of the text and the interpretation of the
general and criterial tasks. Demographic information, field notes,

and participants' notes, summaries, and underlininas were comniled

-~

. Y .
and used as anecdotal data.

Data analysis consisted of two phases: first, the data were
analyzed to delineate the specific categories which may emefge in
terms of the nature of the comprehension difficulties, the nature of
the remedial actions initiated, and the extent to which the difficulty
was resolved, and'second, the analvsis consisted of exagining fhes
relationships which may exist between the emergent and relevant
categories. In addition to the analysis of the data using all 21
participants, the data were also examined comparativelv.

On the basis of text specific and text entailed recall responses
{complete and incomp;ete t—uﬁits), the five highest and five lowest
participants were selected and assigned to a hiéh recall and a low

recall group. These two groups differed significantly, not only in

entailed and text specific responses in all four

also differed significantly in terms O§ text experiential
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responses in the Cl, C2 and C3 conditions, meta statements in the
C3 condition and cloze performance in both the C3 and C4 conditions.
An incidental measure of final éourse grade performance, as measu;ed )
by a series of multiple choice examinations, also revealed that the
two groups differed significantly. 1In this case the lowest grade of
the high recall group was higher than the highest grade of the low
recall gréup.

The focus of the analysis was in terms of the major research

guestions, and the conclusions pertaining to these guestions will

be presented in the following section.

Major Findings and Conclusions

1. Wwhat smontaneous strategies and patterns of strategies
are utilized by adult readers to resolve perceived comprehension
difficulties?

The adult readers utilized a wide variety of strategies to

resolve comprehension difficulties. 1In the studv the following were

identified:

Reader Dependent

Conceptual Binding

Experiential Utilization .

Text Dependent o
e

Oraliy Reread the Current Idea Unit
Orally Reread the Previous Context

Orally Reread the Following Context
Scan the Current Idea Unit

Scan the Previous Context

Scan the Following Context
4
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Restating the Present Idea Unit

Restating the Following Context

Restating the Previous Context

Incidental Cloze Strategies -y
Grammatical Application V

Analysis of Alternatives
Tentativeness

Suspend Judgement

Tentative Interpretation
These strategies werenused both separately‘and in-conjunction with each
other. I¥ used separately, the strategies were identified as either
Text Dependent or Reader Dependent. Thé following strategies, since
they involved a substantial literal adherence to the text, were identi-
fied as Text Dependent: analysis of alternatives; grarmatical applica--
tion; orally reread the current idea unit, previous context or following
“ .
context; scan the current idea unit, or previous or fol;owing céntekt;\
and restate the present idea’unit, or previous or follo&ingucontexé.' ,
The remaining strategies, conceptual binding and'experiential_utiliza-
tion involve more of an elaborative égénce; In the use of thése
strategies the readers tended to resp;hé to the text through the uée of
personal experience and knowledge *of logical relationships. The notion
of tentativeness was associated with both text ana reader dependence.
In addition to the readers using these strategies in isolation, many
of the_strategies were combined and integrated. The integration of
two or more Text Dependent étrateqies (including tenFativeness) was
vieWéd as a Text Dependent Interactional pattern, whereas the integra-

tion of two or more Reader Dependent strategies (including tentative-

ness) was viewed as a Reader Dependent Interactional pattern. If the
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reader inteqrated both Text Dependent and Reader Dependent strategiles,

the emergent patterns were viewed as Multi-Interactional. These

emergent stratedgies and patterns of remedial action were utilized by
all the participants to a greater or lesser degree in an attempt to
resolve the comprehension failures.

1.1 What is the relationship between the nature of stratecic
application and the successful resolution of the comprehos-ion
difficulty? -

The high and low recall group did not differ appreciably in

both the initiation and non-initiation of remedial action. This

wohld suggest‘that the initiation or non-initiation of remedial action

is not associated with recall performance. Where the two groups did

differ significantly was with respect to the nature of remedial action

initiated. The clearest difference arose wiph ;espect to the use of

Multi~Interactional and Text Dependent patterns of action. Compared

to the low recall group, the high recall participants utilized

significantly more Multi-Interactional patterns. With respect to

the incid nce of Text Dependent strategy use the trend was reversed.

This was a form of remedial action most often used by the low recall

group. For the high recall participants the use of the Multi -

Interactional pvattern resulted in a significantly higher success rate,

and for the low recall participants the use of the Text Dépendent

pattern resulted in an appreciably lower success rate. Conseuuently,
even 1f the low recall participants utilized the Text Dependent
pattern appreciably more often than the high recall participants,

the use of this pattern did not appear to contribute to the successful

resolution of the comprehension difficulty. It is apparent that the



initiation of remedial action may not necessarily result in the
successful resolution of the comprehension difficulty. What appears
to be more directly related to the suqcessful resolution of the
comprehension difficulty is the nature of the action initiated.
1.2 What is the relationship between strategic apblication and

recall performance? @B

Although a considerable number of strategies were identified,
two strategies, conceptual binding and experiential, were conéistently
related to recall performance. Essentially participants who utilize
prior knowledge and seek and attempt to logically and conceptually
relate the ideas together, while attempting to resolve the compre-
hension difficulties, will tend to do better on the criterial task.
Orally rereading the current idea unit was also significantly related
to recall performance, while restating the current idea unit, the
previous context and scanning the previous context was related to
recall performance in the C4 condition. However, scanning the
following context was negativeiy related to recall performance in
the C4 condition. Perhaps this strategy is associated with tentatiye—
ness, in which the participant, after some initial attempt to resolve
the difficulty, chose to abandon the difficultyv.

In many instances, particularly with respect to the high recall
group, these strategies were not used in isolation, but were integrated
and used in conjunction with other forms of action. 1In this study
five forms of strategic patterns were identified: Text Dependent,

Text Dependent Interactional, Reader Dependent, Reader Dependent Inter-

actional, and Multi-Interactional patterns. Comparing the high and low

246
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recall groups, the high recall group utilized significantly more
Multi-Interactional patterns than the low recall participants, while
the low recall participants tended to utilize siqn?ficantly more Text
Dependent strategies.

It would appear that the use of Multi-Interactional patterns of
remediahiaction contributes to a more indepth form of processing,
and Consgquently higher rgcall performance. This would be the case
if one can assume that Text Dependent strategies, because of the
literal adherence to the text, contribute to less indepth processing
while Multi-Interactional patterns of action, because of the reader's
use of Text Dependent strategies in conjunction with the use of
greater amounts of theilr own semantic networks, will contribute to
more indepth processing. What is critical here is not just the
isolated use of Text Dependent or Reader Dependent forms of remedial
action, but rather the integration of these forms of action .into more
holistic patterns of remedial action. Essentiallv to remedyrcompre~
hension difficulties the reader cannot just elaborate and draw from
theilr own prior knowledge. This must be done in conjunction with the
text. Conseaduently, it is not just the use of conceptual bindi?q
and elaboration that may contfibute to the successful resolution of
the comprehension failure and criterial task performance, but also
how the processing may relateé to the text. Essentially, the processing
must be constrained bv the text and duided hv pbrior exmerience to
contribute appreciably to both the successful resolution of the

comprehension difficulty and criterial task performance.



248

2. What is the relationship between the recognition and nonrecog-
nition of comprehension difficulty and recall performance?

Even though the relationship between ﬁhe recognition of compre-
hension difficulties and recall performance in the C2 condition was
statistically significant (rs = .4120 p = .032), this trend was not

PN
supported in both the C4 condition and in the group comparisons.
The high and low recall groups did not differ appreciably in both the
recognition and the recognition and initiation of action to resolve
the comprehension difficulties. Considering the lack of a significant
relationship between the recognition of comprehension failure and
recall performance in the C4 condition, the lack of significant
differences between the high and low recall groups in the recognition
of comprehension difficulties and the rather low correlation between
the recognition of comprehension difficultigs and recall performance
in the C2.condition, it was concluded that no clear relationship
exists between the recognition of comprehension difficulties and
criterial task performance.

This trend was also evident with respect to the nonrecognition
of comprehension difficulties. The relationship between the number of
misinterpretations in both the C2 and C4 conditions was not significant.
Furthermore, no significant differences between the high and low
recall groups in misinterpretations were evident.

These findings may further suggest that adult readers, if
permitted, will spontaneously recognize comprehension difficulties when
they occur. This is the case even though these adult readers may

differ appreciably in their criterial task performance. Possibly for

this population the recognition of difficulties alone and the text
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3. What are the types of comprehension difficulties identified
by the participants? -

recall may not be related.

N
/

Six types of difficulties were recognized by the participants:

I. Failure to understand a concept. In this type of difficulty -
the term may be novel, is known‘bux does not make sense in the
context, or several lnterpretations for the term are possible.

II. Failure to understand an idea unit. The participant can
find little or no interpretation, the interpretation is vague and
ambiguous, or the interpretation conflicts with prior knowledge.

ITI. Failure to understand how one idea unit relates to another.
In this case the interpretation of one idea unit conflicts with
another, the relationship between the idea unifs ié@not clear, and/or
the idea units appear to be similar and the reader cannot detect a
difference.

IV. Failure to understand how the sections of the text fit
together. The participant cannot understand a major section of the
text. ‘\/. .

V. Failure to remember concepts, idea units and the necessary
information. This was recognized as a mnemonic difficulty.

VvI. 1In the cloze passage failure to insert an appropriate
response and indicate an awareness of such. In this situation the
participant either inserted the incorrect term, or the participant
could not insert a term.

The first four types of difficulties were adapted from the

taxonomy of comprehension failure originally proposed by Collins and



Smith (1980), while the remaining two emerged through the present
analysis. Although the original taxonomy was not supported by previous
research, 1t would appear that the findings of this study add credence
to the original taxonomy proposed by Collins and Smith (1980).

Comparing the high and low recall groups, these groups did not
differ appreciably in the recognition of Type I-VI difficulties in
both the C2 and C4 conditions.

The high incidence of recognition of tzese types of difficulties
indicates that adult readers are aware of ma%ﬁbdiﬁﬁgrent types of
comprehension difficulties. These rglatevéo ideational, relational
and mnemonic difficulties.

4. How do different reading situations affect strategy
utilization?

All participants and particularly the low recall participants 2

tended to incrqgse their use of strategies in the C4 (Reading Cloze Con~
current Verbalization) condition in an attemnt to resolve comprehension
difficulties. This could be due to the large number of comprehension
diffic&lties recognized relative to the C2 (Reading Concurrent Verbaliza-
tion Recall) condition. However, this could also be due to the greater
flexibilitv in strategy use, For instance, examining the expanded
categories in the C4 condition, strategy use with resmect to current
reference and previous reference increased significantly for the low
recall participants but not for the‘high recall group.” Furthermore,

the two groups did not differ with respectfto the use of these
strategies-in the C4 condition. Consequently, with respect to these

two strategies, the C4 condition may have encouraged the low recall

L
participants to initiate more current‘and previous reference.
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Interestingly, the use of the experiential application strategv in the
2 condition did not differ appreciablv for both groups, however in the
c4 condition this difference was significant. This suggests there was
a tendency for the high recall group to recognize the heed for a qreAter
use of prior knowledge and experience in the cloze condition.

Although there appeared go be an increase in strategv utilization
across conditions, the different:conditions did not appear to
appreciabily affect the auality of strategv utilization. The cloze
condition facilitated the use of all strategies that appeared in the
C2 condition. Three strategies, grammatical application, analysis of
algérnatives and intuitive action, were primarily restricted to the
cloze condition. However, even considering these three strategies, it
is apparent that &itp reference to monitoring the cloze condition
facilitates the use of similar strategies as the noncloze conditioni
If one assumes that the C2 condition is a reliable and credible means
for examining the reading process, and if strategy use in the C2 and
C4 condition do not differ anpreciably, then this provides support for

the notion that the cloze procedure is also a valid tool for the

examination of the comprehension monitoring process.

4.1 How does concurrent verbalization affect cloze and recall
performance?

Concurrent verbalization does not appear to affect either recall
or cloze performance. Essentially, the participants did not appear
to differ significantly in recall and/or cloze performance across

conditions. The one exception was with regard to text experiential

responses. Overall participants tended to utilize significantly more
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prior knowledge in the C2 condition than the C3 condition. Methodo-
logically these findings would suggest that concurrent verbalization

»

used in conjunction with difficult text does not appear to inhibit
o
recall of the information.

Perhaps automatic'processing was inhibited by the text difficulty
and the concomitant.processing was already at a more conscious level.
The task simply encouraged the verbalilzation of these thoughts.
Another possibility was that the verbalizations were concomitant
with processing and as such not retrospective. Since partigipants
were encouraged to think aloud as opposed to talk about what they
were doing, the verbaliza£10ns were not reflections as such but rather
verbalizations reflecting ongoing cognitive processes. Furthermore,
since a great deal of the processing because of the difficulty of
the text involved monitoring, and since the monitoring was already

conscious, the verbalizations again did not appear to affect criterial

task performance.

-~

S. What 1is the relationship between strafégic application and
cloze performance?
i N

In addition to the high and low recall grou$ differing appreciably
in recall performance, these two groups also differed significantly
with respect to cloze performance. Again the two primary strategies
that contributed to recall as well as cloze performance were the
conceptual binding and experiential strategies. With reference to
the use of the experiential strategy, while the high recall participants

appeared to recognize the need for the use of prior knowledge and

experience to resolve comprehension difficulties in the cloze conditicn,
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this appeared to be less the case for the low recall participants.
Furthermore, while the low recall participants tended to rely on

Text Dependent forms*f remedial action in this condition, the high
recall participants utilized far more Multi-Interactional patterns of
action in an attempt to remediate comprehension difficulties. This
suggests that the use of Multi~Interactionél patterns of remedial
action contributes to both higher recall and cloze performance.

6. What are the generalAstudy procedures spontaneously used by the

participants, and how might these procedures affect recall

performance?
Macroprocedures were initiated by participants in response to
the experience of not knowing or remembering (Type IV and V difficul-

¢

. Again participants differed considerably in the use of study

ties)
or/macroprocedures. The procedure consisted of text review in yeneral,
rereading key terms, rehearsal, underlining, note taking, -underlining
of notes, rehearsal of notes, and general review of notes. All
participants in the C2 and C4 conditions initiated at least one

review of the text, and this review, particularly for the high recall
participants, was associated with a number of other macroprocedures.
Of significance was the variability in macroprocedures between  the
high and low recall participants. 1In all conditions the high recall
group utilized significantly more macrqprocedures than the low recall
group. It would appear that macroprocedures are primarily used 1in
response to perceived criterial task difficulties, and the use of
these procedures is related to criterial task performance.

In summary, as revealed by this investigation, the monitoring



3% 254

process is a highly complex cognitive activity. Readers as they
attempt to resolve comprehension difficulties utilize a variety of N
strategies and these strategies are integrated into more holistic
patterns of remedial actiocn. The utilization of_these patterns of
remedial action arg\;ETEted to both the successful resolution of the
comprehension difficulty and recall performance.

These findings emerged through the use of a research procedure
in which the following components were viewed as important. First
the pérticipants took part in a number of reading situations; con-
seauentlv data were obtained from a variety of sources and secondly
Fhe reading situations, particularly the concurrent verbalization
conditions were structured to Meet the participant's particular
oriengatiqn to the task. This was accomplished through the use of a
preliminary observation session as opposed to a training session in
both céncurrent verbalization conditions.

Although this investigatfion contributes to the knbwlegqe of;the
monitoring process and methodological procedures for inveétigating
this process, many questions remain. These cuestions and/ﬁmplications

will be addressed in the following section of this chapter.

Implications for Further Research

This study has examined the complex. process of comprehension

monitoring with specific .meference to the nature of strategic inter-
vention initi¥ted by the reader in an attempt to resolve the compre-
hension difficulty. Although this study pre§§ﬁt5/$ number of

significantafindinqs, these findings serve also to raise more questions



¥

255

which need to be addressed in future investigations. These questions

relate to all aspects of -the monitoring process.
The first aspect, recognition of-comprehension failure, certainly
AN
necessitates further investigation. Essentially, how do readers
recognize they are experiencing compréhension failure? and Why do
readers recognize the areas of difficulty they do?

Although this study has defined a number of difficulties readers
perceive as sources of difficulty, this investigation did not address
how readers arrive at these decisions. For instance, how does a
reader know they do not understand a concept or idea unit? How do
readers recognize ideational and relational difficulties? Haw do
readers realize they may have difficulty remembering the information,
and why do some readers recognize certain difficulties and do not
appear'to recognize other difficulties?

How does .the recognition of certain difficulties relate tc the
reader's interpretation of the criterial task? For instance, what
does "remember" and "understand"” the text mean to the reader and
what are the implicit criteria readers may or may not have to examine
their own quality of comprehension? In a more narrow vein if readers
have a Cgrtain purpose in mind for reading a text, such as preparation
for a multiple-choice examination, how do readers interpret this
criteriai task, and how dogs this relate to the recognition of
comprehension difficulties and criterial task performanceg

These areas can also relate to developmental aspects as well as
popuiations of readers experiencing difficulty wit; the process of

reading. In this area we need to examine how readers at different

-
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levels of cognitive experience differ with respect to the difficulties
recognized and interpretation of the criterial task, and how readers
at different levels of cognitive experience differ with respect to how
they ;ecognize difficulties have occurrgd.

wiﬁh respect éo.more and less proficient readers; many of these
questions also apply. For instance, how do.readers at different le&els
of proficiency differ with referenée to the recognition of domprehen-
sion difficulties, and the interpretation of the criterial task and/or 2
reading purpose? Possibly through the examinatio; of the types of
comprehension difficulties recognized by the more and less proficient
readers, thils may provide the researcher witb insights into’how
individual readers process the text.

Another area of importance rélative fo the recognition .of compre-
hension difficulties is how the difficulties relate to the different
aspects of the text. If the text can be examined in terms of idea
uniés and the relationship of idea units, certain textual units and
relationships may contribute to certain typggng‘q}fficultieﬁ. This
relationship of textuality and recognition é;wéiff;culties necessitates

further investigaticn.

With respect to the second major aspect of the monitoring process,

a5 ]

degiding whether or not to initiate some form of remedial action, a

fruitful area of future investigation would be to examine how readers
. o j]

decide whether or not to initiate remedial action and how does this

relate to the reader's level of cognitive experience, reading

proficiency, and internretation of the criterial task.

" The area of strategic intervention is also open to further
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investigation, particularly with reference to the nature of the con-
ceptual and experiential strategies utilized by readers to resolvé
comprehension difficulties. The use of prior knowledge certainly
appears to contribute to the resolution of the comprehension failure,
but considerable differences may exist in terms of how readers

\\
of varying cognitive experience and vroficiencv use this knowledge
to resolve the comprehension difficulties. Since the use of reasoning
appears to be a contributing factor in the resolution of the compre-
hension failure, the quality &f reasoning, both in terms of development
and proficiency, may be an area worth further study.

Another fruitful area of investigation would be to examine the
relationship between the type of difficulty and the remedial action
initiated. For instance, mnemonic difficulties may require qualidﬁ%ively
different forms of action compared to ideational difficulties. Further-
more, since difficulties may be related, for instance relational
difficulties may be related to certain ideationalvdifficulties recog-
nized by the reader, the patterns of action may also be related to
these relationships of difficulties.

\

] ?ge fourth aspect of the monitoring process, determining whether

or not the action was successful, also requires further investigation.

Essentially, how do readers know the difficulty was resolved, and

how does this relate to cognitive experience} reading proficiency,’

and criterial task performance in general and recall in,particular?
In order to deal with many of these questions, further develop-

ment of the concurrent verbalization procedure is reguired. As

suggested by Braun (1984)., a possible adaptation of the procedure 1is
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to have two participants of relatively equal reading competence
collaborate on a difficult text together. In this case the researcher
B
could act as a third party and observe the ingétaction in a non-
obtrusive manner. A further development of this procedure is to
work collaboratively with a numbef of participants over a longer
period‘of time, possibly the duratioﬁ of a university term, in which
thg purpose of the task 1is hore clearly defined iﬁ terms of the éeader.
For instance, individuals reading for a purpose they may gitimately
consider significant, such as doing well in an examination or a course
paper, may prove even more revealing,

Ultimately, many areas remain to be explored in how readers

monitor their comprehension. _The above suggestions are just a few

that can be considered in future research.

Concluding Statement .

Adult readers are able té recognize a wide variety of compre-

hension difficulties. 1In genera%ﬁ_thése include ideational,

4

relational, mnemonic difficulties;:and diffi;ulties more explicitly

7
«

P

related to the criterial task. These readers are theg able to make

.

some decision as to whether or not some form of remedial action

should be .initiated.: Although not clear in this stﬁdy, this decision

Lo

would in some part be influenced by readers' interpretation of the
criterial taék. 1f remédial action is initiated, thé néture of the
action consisté either of a Text Dependent, Text Dependént‘Inter—
actional, Reader Depéndent, Reader Dependent Interactional, ér a

Multi-Interactional pattern of remedial action. The Multi-Interactional

e
vu

258



pattern of action was most highly associated with both the successful

resolution of the comprehension failure and improved criterial task

performance.
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- CONCRETE OPERATIONS

~ .

Concrete operatiéns are characterized by the furthering of
cognitive pfoéress in a number of areas.., Most notably this occurs in
additive classification} multiplicative classification, the under-
standing of relationships and the consé?bation of matter.

Concrete operations refer to the idea that students in this
stage can perform logical operations if these operations are performed
on real or concrete_objecté. A child who has reached this level of
development, when asked if there are more boys or students in the
class, will be able to think -this problem through (with the aid of
concrete props‘in the form of students‘in the class) and conclude‘that»
there are more students. It should be stressed thét the co;crete
operational child needs physical props to perform cognitive tasks
successfully. The same ;hild would probably encounter difficulties
i f asked to.solve the following problem:

D ATl A is B.
Some B is C.
Is all A, C?
However, this student would probably be able to figure out the following
problem:
All mammals are animals.

" F Some animals are herbivores.

Are all mammals herbivores?



]
}
-

Additive‘Classification

The beginning of additive classification is noticeable in
preoperational thought. For igstance, the preoperational child, when
given an array of blocks of different shapes and colors, will form
inconsistent classes, sdmefimes grouping on the basis of color and
sometimes on the basis of shape. Furthermore, the early preoperational
. child"méy also Have diffi&c@ty with exhaustive sorting in which all of
the objects that belong in a class are placed there. Instead, the two
to four year old will place some ogjects in a class but forget to

. .

place others. By the time the child rcaches first grade (approximately

kil
b

£

corresponding to the onset of the concrete operational period), the . \J/]
) .
child can take an array of objects and sort them consistently and

-

exhaustively.

Muitiplicative Classification

Another classification skill that is added during the ¢oncrete
~ peri?d is the ability to utilize multiple classification schemes. vAt
thézbeginning of this period ch{ldren have difficulty classifying an
array of multicolored and mu]kishaped blogks first by color and then

by ;hape. It appears that these children do not see the first
classification syséem as an arbitrary scheme that can later be rejected
in favor of another. Later in this period up to 90 ;ercent of the
children are ablgﬂto gain cognitive flexibility and arbitrariness of
classificatory gystehs. _ %

Understanding of Relationships

? .
The concrete operational child is also more readily able to

understand relationships and classify objects hierarchically. For

¥y N A " B
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example, when given an array of different shaped and colored blocks,
the concrete operational child can first diviée them by shape and then
by color. Consequently while the preoperational child thinks in
absolute.terms, light or éérk, big or small, and does not seem to

understand relational terms, the child in the period of conﬁgete =t
opéfations thinks in terms of longer, higher, and wider,. He realizes

(4

that a brother must be the brother of someone, an object must be biager
or smaller—or to the right 6r left—compared withhsomething else%

When he is given a set of sticks, he can easily arrange them in order
of size. The overall plan or strategy in classifying and seriating can

confirm that he understands the relationships among observations.

.
Conservation of Matter

Another major advance during this period is the development of

the ability to conserve. Conservation refers to the child's ébility to

understand that ce:tain propertieé like weight and volume are not
changed by opérations like pouring and flattening. Two simple experi-
ments illustrate this notipn. Children are shown two identical
glasses with identical amounts of liquid in them. The liquids are

then poured into a short wide glass and .a narrow thin glass. When

277

asked if the two amounts (volume) of liquid are now the same or different,

P

the nonconserver will say there is more in the té]l glass. In a
similar type of problem with clay or play dough, children are asked’to
weigh two igentical balls of clay. Having determined that they weigh
the same, the students then watch as one of the balls of clay is

flattened out and made longer. When asked again if the two weigh the

same, the nonconserver will say that the longer one weighs more. The



consérver, on the other hand, will answer they are sfill thé same
because only the shape has been changed.

One ekpranation for this difference is focus: the nonconserver
focuses on only the salient or obvious aspects of the problem, disregaréing

other variables. In the liquid vo]ume problem, the nonconserver fqcuses

upon the greater heigHt of the tall, thin glass, disregarding the width

of “the shorter one. &potheraztﬁ?anation is the notion of reversibility:
3 .
v . ‘ - h

the mental abilit§*to invert a sequence of steps to return from the

final condition to the initiaﬁ. In other words, it involves the ability
toArealize that if the two liguids in the different shaped containers
were poured back into their»o iginal containers, they would haQé the
same volume. However the[ability to conserve is explained, it
constitutes an important cognitive process. Without it, simple
transformations woulq not be possible.

- In summary, siénificant prog;ess is made during the concrete

operations stage in the development of conceptual thinking. Most

Hbtablyrthis change occurs in the operations of additive and

multiplicative classification, conservation, and the recognition of

relationships.

2

(Adapted from Kauchak and Eggen, 1980,
pp. 6L-66; Mussen, 1973, op. 34-35.)
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INFERENCES: GOING BEYOND THE INFORMATION GIVEN
\ i . A
Extensions and interpretations of observations are called h

inferences, and it is through the process of inferring that much of

w{

our understanding of the world is accompliéhed.
Ififerences are statements that are based upon observations,
but irclude more than just the observations themselves. As sugh;

inferences are extensions of observations and serve to group together

p)
(categorize), summarize (generalize), predict, or explain.

Categorizing Inferences

~
-

Categorizing inferences involves grouping together two objects =

of some similarity. These inferences occur frequently in

on the basi

our lives. )For example, a young girl at the seashore makes a categor-
‘izing inference when she mak&g piles of shells on the basis of colour,
. F -
shape or design. Another form of categorizing,occurs when children
group baseball cards on the basis of league, team, or positiom. Adults
, N . R

make these inferences when they notice that two records sound alike or
two foods taste alike. 1In all of these examples there are two common
characteristics. . The indiwidual first encounters an array of uncate-

gorized objects and then places them in groups on the basis of some-.

commonality. ' SO
Categorization activities can vary in their difficulty, depending

on the number of objects to be classified and the rhoroughness of the

classificatory scheme required. For example, three objects are easier

to classify than ten because the individual needs to observe only

three objects and find a commonality between two of them. An individual



oy
. iy

a
who encounters ten objects and is required to make only two classes

has an easier job than someone who has to make three or four.

»
-

: / \ ’ f e

Generalizing Inferences

Generalizing inferences serve two complementary funpctions.
\ N
The first is to summarize data to simplify it and make it easier to

remember. The second function is to EXt?nd the summary to include
cases not yet observed. In other words, a generalizing inference is
" used to condense a set of qbservations into usable form and extend
fhis summarization to a larger set of observations.

The process of generalizing (forming generalizing inferences)
: . A
is common in our everyday life. It is a critical skill because§%t is

the process through which we form not only generalizations but also
. \

concepts about the world. 1In forming concepts we infer characteristics
tc a total category on the basis of our observation of a subset of

that category. For example, the small boy who encounters his and other
children's dogs observés characteristics such as fur, four legs, tail
w?gging, barking, hand licking, and so on in these dogs. - His concept

of dog then includes those characteristics andq&é will expect other
¢

dogs that he encounters also to wag their tails, bark, and lick his
BN

hand; that is, hg'gfs inferred these characteristics to exist in dogs

he has not encountered. The concept he has formed summarizes his past

‘ . > . ]
observations and extends th&se observations to~examples of the cbhcept

a

not yet encountered.

Predictive Inferences

A major value of concepts is that they allow us to infer

characteristics of the concept to new examples that we meet. The boy
™,

® . \
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v "‘)
will, when encountering.a né%?ﬁbg, expect that dog to lick his hand.

In doing so the child has formed a predictive inference thag involves

d

using past observations to suggest what a future observation will be.

Predictive inferences are related to generalizing inferences

* s

in several ways. First, predictive inferences are based upon generali-

zing inferences. In the previous example, the boy could not have
predicteé that the dog would lick his hang\hadvﬁe not already‘generalized 
that dogs are hand lickers. People make predictive inferernces baseq

upon ;ther inferences so ofte@ that the difference between the two

typfé of inferences is often obsCured. For example, the person who

thfows a ball up into the air and t;en extends the hand to catch it

is performing an action Based on a predictive inference., The inference
that the ball will come down is based upon the generalizing inference,

' Countless human activities are

"What goes up, comes back down.'
predicted on just such a relationship between generalizing and

predictive inferences, v

-

Explanatory Inference

2

A fourth'type of inference used by people to process information
and, coﬁ;equently, to help make the world around them comprehensible,
is the explanatory inference. As the name suégests, an explanatory
inference is used to explaip observations. As a simple, commonplace
example of fhis procegs, consider the case of a small girl who daily
is observed watching Sesame Street on television. Through our observa-
tions of her daily viewing habits we could infer that the child likes
the program. Our inference that the girl likes the television program -

. . S .. .
explains why she is watching it, .

(Adapted from Kauchak and Eggen, 1980, pp. 37-43.)
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' THE QUEST FOR EQUKLIBRIUM

Cognitive e&uilibrium is,maintained through the processes of Rl

<
& ?

adaptation, ascommodation, assimilat?bn, and organization. Essentially

P |

we all aftemd& to maké&sense out of the world around us by processing

information into reqularities. By forming these patterns we attempt to
4

make the world understandable, changing thesold structures if they don't

work well and fdrming new patterns or regularities when old ones don't

fit. When the regularities we have do an édequate job, that is when
™

they allow us to ,escribe and explain what's going on out there, we are
in é condition called equilibrium. This co~dition existsﬂwhen our
mental structures are adequate to understand the world‘around us. When
these regularities or stnyctures‘are inadequate, peoplé are motivated

to search for ways to revise them. These structures are revised

through the processes of adaptation and orgaﬁization.

s

-

Adaptation
' Adaptation is the individual's constant gffort to understand

the surrqunding world through the processing of information. In doing
this, thé regultarities already formeqféﬂé‘often adequat For example,
if you looked up from this page to the.room around you and saw familiar
Sights and objects, the regularities that you have would be adeguate to
describe or explain these sights. [If something that you saw is out

'5f place or strange (if there were an elephant in the room), tﬁen your

™, v . v

mind would attempt to form an explanation to account for this discrepant
information. Adaptation occurs when the individual in;efacts with the

environment \and either understands that environment {(achieves a state

of equilibrium) or tries to figure out why he or she does not.
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ur

S Adaptation ocgurs through two complementing and reciprocal

processes, assimilation and accommodation. Assimilation refers to the
NS

h

¢ . . .
process of interpreting or viewing the external world according to

structures (regularities that he already possess). For example, when
A ) .

a spall giFl eyes a four-legged animal and sayé, ''Doggie,’" she is

\\ ; . . .

assiwilating the information she is receiving about the animal (four-
~ n

legs, brown and white fur) into her existing cognitiVe structure.
Everything is fine for the child until the animal walks up t~ hr+ and

meows. Then accommodation must occur.

Accommodation

Accommodation refers to the processes of changing existfng
mental structures or patterns in response to the realities of the
environment. Accommodation occur “en o~ learr -ometh g new, when
we change or minds on a position because of new informa: on, or when
we change our attitudes about a person or groups of people b,

A

experiences we have had. When accommodation takes | .ce the content of

!

our minds—-conceﬁts. generaliz-~"..,. attitud: an views;-changes to
makebéhem more in iine with the real world around us. The young child
gncountering -the animal had to do this when the ''dog'' meowed.
According'to past experience, dogs baf ana don't meow. In attempting
e, . .
to reconcile or accommodate her mentaf!structures or ideas with this

new experience, she had two options: to conclude that dogs do indeed

meow or to conclude that not all small, four-legged animals are dogs.

Assimilation

Assimilation involves the person's dealing with the
' , - ' ¢
environment in terms of his structures, while accommodation involves
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the transformation of his structures in rﬁgpbnse to the e”VirOhmedF_
. ) 3 : i

.

.. 3 .
Although conceptually distinct, these processes are simyltaneously

,

‘ , e .
present in every act. To illustrate: suppose an infan® of four

‘.«f

months is presZnted with a rattle.'rThe child has never y%fore had the
opportbnity tp play with Fattles or similar toys. The.ragkle, then,
is a feature Qf the environment to which he needs to adapt. The

. { .
infant tries to grasp the rattle. In qrder to do this succgsgfuldy
he must agcommodate. First, he must accommodate his vfsual aétiVities
to perceivé the rattle correctly; then he must reach out and accommodate
his movements to the distance between himsélf and the rattle; in;
grasping-phe rattle he must adjuft his fingers to the shape; E;_lifting
the rattledhe must accommodate his muscular exertion:to its weight;

A

In sum, the grasping of the rattle involves a series of acts of accommoda-

O
tion, or nQdificatl%n of the'infant's behavioral structures to suit N
VS
the demands of the environment.
Grasping the rattle also involves assimilation. In the past .

the infant has already grasped things; for Eim; grasping is a well-
formed structure of;ﬁéhavior. When he sees fhe rattle for the first
.timeghe tries to deal with Ehe'novel.objecf by incorporating it into a
haBitual pattern of behavior. In a sense he tries to\transform the
novel object info something that he is quiliar with, namely.a-thing.
to be grasped. We can say, Iherefore,=thét he assimilates the object

into his, framework.

P
Organization

The product of this process of, adaptation is a new or modified
. ¢
organization. Essentially when we learn something new, we can say that

the organization of our mind has changed. This change might consist of



Y
' . Lo T + ' @
'L & ‘ - " KN
the addition of a new fact, concept, or generalization, or it could
. ] . A ; o \
consist of the altering of an old regularity. For examp]e! if a '
student who has previously thought of mammals as having/four legs
. T LS . p
finds out fhat whales are mammals, the concept-of mammal changes and

a change in organization occurs. A new or modified structure résults

Y

and some semblance of equilibrium returns to the cognitive system&
- ¢

\ -
. 4
(Adapted from Kauchak and Eggen, 1980, pp. 53-58 and i}
. Ginsburg and Opper, 1969, pp. 18-19.) o
“9’ l ’ T
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THE SCIENTIFIC PROCESS

"The scientific process is a naturally occurrina part of our

‘ - . - . ‘
lives. In addition to this feature science is characterized by a

search for regularity, observation, and information processing.

,

Search for Regularity -

The first and probably most important feature of the scientific
process is the search for regularities. A régularity is a pattern

that has occurred in the past and can be expected to occur,again in

the future. The world is full of ﬁégularities such as: the sah’fTses

-

in the east and like poles of a magnet repel while unlike poles attract.

Defining science as a search for reqgularity implies a dual
Y
LY
nature of science. On the one hand science is a search, which implies
a continuing activity. This i's the process aspect of sciente; in the
search for regularities, people engage in certain processes, such as

observing and inferring. The other dimension of science is the product

or content of that search—the facts, concepts, and generalizations

&

that scientists haye formed. One way to distingui;h between process.
and product is to think of therprocess dimension as the doing component
of this process. While the actual forming of regularities involves the
process nature of science, the regularities once formed refer to the

nroduct or content of science.

Science as a Naturally Occurring
Part of our Lives

Science is a naturally occurring phenomenon and people often

¥

act as scientists without even knowing it. For example, shoppers
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will often go to several stores, stopping at each for particular items.
Through their experience they learn that certain stores have better
produce, others have better meats, and still others have cheaper canned
goods. These conclusions are reached through observations the people
make as they shop. From these observat?ons, regularities are formed
which are used to guide future shopping behavior.

A person is also aoing science, for example, when he or she
varies a recipe slightly and notes the changes in the findl product.
it als; occurs when someone attempts to change his or her behavior and
watches what effect this new behavior has on other people, or when a
teacher uses a new teaching technique and observes what effect this
technique has on student performance. All these people are attempting
to find patterns in their world by shaping their observations into
recognizable forms.

This search for regularity and permanence is primarily initiated,
in young children, by the development O{ object permanence. The
development o;\?ﬁ?s\gszifalization, that objects and events remain the
same time after time, is illustrated by the child who listens to and

expects a story to sound the same way every time.

o~

Science is Based on Observable Data

So far we have said science is an attempt to form patterns, and
it is a natural activity for people. A third characteristic is that
the regularities formed are based upon observable data. This is in
~contrast to nonscientific activities in whichifeople form conclusions

on the basis of opinions, feelings, superstitions, or authority.
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For instance, historically, people described illnesses in terms

of evil spirits. These people were not involved .in ¥ihe process of science,

N \

because their conclusions were based on superstition rather than

; A
B ”,\\ 4 o B
observable data. Later when people formed the generalization, ''Disease

is caused by bad air,;l the process they followed could be considered
scientific, even though.this betief is not currently accepted. The
regularity formed was.based upon the evidence that closing the window Cor
at night prevented the sickness. From this observation they con;lgded

that sickness was - i times caused by the air itself. In timg, however,

the idea of humours became harder and hérder to accept because it failed

to explain these other obseryations: mosquito netting prevents malaria,
physically fit people are less susceptible to disease than unfit people,

and people who keep themselves clean are sick less often than their
dirtier céunterparts. Because the idea of humours was unable to |
account for all the observations, a new explanation was sought and the

germ theory of disease was born. This theory is accepted today not

because it-is inherently ''right' but because it explains our observa-

‘tions better than any other competing theory. Consequently for an

activity to be called science there must be a search for some pattern
or regularity and this search must be based on observable information

rath€r than intuition or superstition.

Science is Information Processing

We have seen that science is characterized by a search for

regularities or patterns based on observable data; in order for the -

-

process to be considered scientific, people must form the patterns on __

the basis of the information rather than intuition or superstition.

S
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In doing so they take single items of information, summarize the "
information and transform it into reqularities that are more usable

than the isolated pieces themselves. This activity, called information
processing, is a fourth major characteristic of science. For example,
the statement ''Disease is. caused by bad air' was based on observations .
ofr information about how closing windows could prevent malaria.
Information processing occurred when these separate observations were

J
summarized in a generalization.

N
(Adapted from Kauchak and Eggen, 1980, pp..3-15.)
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DEVELOPING CHILDREN'S ABILITIES TO WRITE
EXPOSITORY MATERIAL

———

The following teaching/learning strategies, when used in
conjunction with one another, can be utilized to help children develop

their abilities to write expository material. This instructional
\ ~
sequence includes factstorming, categorizing, paragraph drafting,

paragraph sequencing, developing introductory and summary paragraphs,

h

and organizing'the paragraphs into a cohesive report.

The remainder of this text describes this sequence of

®

instructional strategies.

Factstorming o

r

A basic strategy for introducing studenté to the structures
thfogéh which informational content is expressed in written form is
factstorming. Factstorming:is the process in which students randomly
call out phrases that come to mind on a topic whike scribes record
these on chart paper or the chalkboard in the order given. To be
productive, of course, factstorming must be based on a data-gathering
activity. For example, students may view a film or filmstrip or Iist;n
to an informational passage shared-orally by their teacher. They may
gather information through interviewing or through a field trip.

They may read several references on the topic. Or they may collect
data through a combination of approachés that are part of unit stﬁdy.

In any event, students must have informational background to bring to

the factstorming.



Categorizing Facts

The next strategy.in the ingtructional sequence is categoriza-
tion, or the systematic organizatioﬁ of facts ''stormed.' This can be
achieved in several ways, depending on the sophistication and previous
experience of Students with the process. One way is for the teacher to
select an item of information laid out on the bgard and ask students to
Iécate a second item that is in some way like the first. Students tell
how the two items are related, circle them, and locate other items
that share the same relationship, circlihg them in the same manner. _ ‘ .
ng developed one cohesive category of facts in this way, students \\\
proceed to organize the remaining facts into othe} categories according
to sbared relationships, indicating related items by circling them witH
different colgred markers.

| . . v
For example, if .youngsters are completing a unit on environ-

mental pollution or have'viewed a filmstrip on this topic, they begin
by factstorming words and phrases related to the pollution. Then ﬁhey
categof?ze facts given, perhaps grouping together such items as auto-
mobi le exhaust, forest fires, smoke stacks, burniﬁg sulphur coal, and
so forth because these relate to air pollution. They circle these
items with a yellow marker. In" like manner, they circle with blue
such items as chemicals, hﬁman wasFes, and trash because these are
forms.of water pollution. Through analyzing in this way, young

thinkers can develop a series of informational categories related to
. :

v

the larger topic of environmental pollution.



Drafting Cohesive Paragraphs !

JOnce students have grouped relgted points into labeled
categories, they can begin the next step-—drafting short paragraphs
based on each of the categories. Again there are several ways &f

proceeding. With youngsters whd have had little experience drafting

N
informational paragraphs based on one main idea, a good introductory

strategy is teiacher-guided group writing. Guiding either the total

class or a small writing tean, the teacher focuses attention on dne

category of information

?

reviously charted and encourages children to

il

compoée sentences on is topic.  The teacher or a student scribe
records sentencgs suggested and then guide§\the students in revising
what they hAve drafted. The teacher may also ask students for a
general AStatement to use as a summary at the beginning or end of the
pardgraph. He or she may ask séudents/to-reorder the sentences

d a?{éﬁ so that they flow more logically, to combine two sentences

to one, to substitute a more expressive word for one used, to write
/ another sentence that supplies édded information. In short, children

and teacher together mark over, cross out, insert, reorder, and

finally title their paragraph.

Sequencing Paragraphs into a Logical Whole

Having drafted and edited paragraphs, stuaents can share them
by recording copies o; a chart or the chalkboard. - Now the task is to
decide on the order in which the individual paragraphs can be combined
into a composite report. Students reach a consen%ug by talking about

possible orders and the advantageﬁ}and disadvantages of each.

~
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Drafting Introductions and Conclusipns ;

After 5§udents.have sghuenced thgﬁ? collaborative report, they
can talk out the content of an introductory paragraph, coqperative]y
frame a beginning sentence, and dictate several supporting sentences

: syl

that can be part of ghe introduction to their report. Aqain, thi's work
can be handled as a teacher-guided group writing activity; the teacher -
asks guestions that encourage students to think of a good beginning
sentence and to identify key content that }s to follow in the body of
the .report. In the séme way, students can formulate either a summary

paragraph or one that propos€s generalizations based on the content

included in the report.

Orgéinizing the Parts into a Cohesive Report

Once students have drafted an introductory paragraph, decided

\

3

on an order for the paragraphs they havé composed, and drafted a
concluding section, a group of three compositors goes to“work. Their
task is to put together a final draft of the class report, rep]etg with
subheads base; on the titles given by writing groups to the‘individual
parégraphs. Their work is eased if the class has gone back to edit all
the paragraph titles so th;t they have a uniform structure. This
editorial work in eleméntary grades must be teacher guided; the teacher

must raise questions that help children define the main idea of each

subpart.

In this sequemce students can become active constructors of
content. Through factstorming, categorizing of facts stormed, drafting

paragraphs that focus on one category of fact, sequencing paragraphs,
~
drafting introductions and conclusions, and organizing the parts into

f



a cohesive report,

4

"

students develop an understanding of how

qentent is structured and written. *‘R

informational

n (Adapted from Hennings, 1982, pp. 8-17)

A
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HELPING CHILDREN DEVELOP SKILL IH PHONIC ANALYSIS

Phonic analysis helps beginninb readers translate printﬁp words
into familiar spoken words. As a tool phonics can help the beginning
reader to make a more informed guess as, to the oral equivalent of a
printed word. A numberlof procedures have been suggested.by both
pedagogé and researchers to teach children the relevant aspécts of

.

this process. The following is one such procedure.

Step |
Provide meaningful contact for introducing thosé words which

"

contain the phonic signal you wish the children to learn. Utilizing .
a whole-word phonics approach the children are introduced to the most
common gréphemes and their respectt:e phonemes: Rather than being
introduced to them in isolation, théy are introduced in tﬁe context
of words and sentences and offen in stories as well. For example,
fo; introducing the ''ch" orapheme, the children are shown such words
as church, chin, and chop. These words are prénounced by the teacher
and then the children. They. are shown or they discovér that the /ch/
sound is spelled ''ch' in these words.

To illustrate further, when teaching the long "a'" in the VCE
(vowel, consonant, silent "e'') pattern, children could be introduced to
several sentences containing the pattern. The teacher would underline
those words which demonstrate a long "a' in a VCE pattérn. For example:

He put it in a jar to keep it safe.

He saw a snake in a rocky place.

295



Step 2
Llead the children to the discovery of the common phoneme in
each word and provide them with practice in recognizing and saying

Ad

that sound with minimal distortion.

To continue with the example of a long '"'a'' in a VCE pattern,
read the sentences to the children, moving'your hand smoothly under
the words as you read. Then have the children pronounce each under-
lined word afker you. Ask them what sound is the same in eaéﬁ undgr—
lined word. Have them make the vowel sound with you. Call it the
""long a sound."

Read several words to them such as hate, hat, ‘rat, rate, rope,

cap, cape, car, paste, and past. Have them close their eyes and put -

296

up their hands whenever they hear a word which has a long "a' sound in it.

“Step 3

Lead them to the discovery of the common letter in each word
and provide them with practice in recognizing those letters in words.

: %

The emphasis in this step is on seeing the differences in
letters rather than hearing their related sounds. To continue with
the above example, refer 'to the underlined words in the sentences. Ask
them what letters are the same in each underlined word. Péint out to
them that the long ''a'" sound is often spelled with an "a" in the middle of

the word and an ''e'' at the end. Put other=words on the chalkboard or

chart (same words used in Step 2) and ask each child to come up and

e

circle a word which probably has a long 'a' sound in it.
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Step 4 * .

Discuss the regular speiling pattern (if it is demonstrated in
the lesson) and have them make up a ''rule' if the pattern is oné which
is common and reasomably consistent.

To continﬁe with the %revious example, above the underlined
words Qrite the letters VCE to correspond to the last three letters
in each word. Remind the children that "y stapds for a vowel letter
and tell them that "E'" stands for a final '"e.' Ask them wgat ne
~stands for (It stands for either a consonént letter, digraph, or’
blend). Ask them wQFther the circled words afsb have tHe VCE cattern.
Write words like these on the board or chart: fame, frame, made, made,
hat, and hate. Have children label those which have a VCE pattern.
Ask them what vowel sound they hear in the labeled words. Ask them
if anyonevcan make up a “rulé” about the sound of ”a“Ain wqrds having
a VCE pattérn. Accept anything approximating this: 'The letter 'a'
usually has a long ;owel"50und in words that haveva VCE pattern."

For coﬁtrast, label those words with a VC pattern and briefly discuss
the difference in sound and Epel]ing pattern between words like mad

and made, hat and hate. | G

Step 5
Use the substitution\T?chniqué to provide them with practice
in déchingnwords which have not yet been introduced in the lesson.
In the'gubstigufkon method children are taught to use known sight
;oras to unlock new words. To illustrate, pu}zword‘pairs like these on

the board or chart: lice and lace, line and fane, coke and cake, spice

and space, mote and mate. For each pair tell ‘them what the first word



is and ask a child what the second is, e.g., "This word is lice.
What word is this?" (Have at least one pair for each child in the

small group.)

Step 6 \

Ry

vﬁrOV}de additional practice by having children make up family
words. For example, the teacher can ask the ch}ldren to think of words
that rhyme with lake. Write them g the 'board as they say theh, placingi
them in a vertical column so that the VCE patte}n is emphasized. When
- B |
a word has a homophone, such as brake and breakL and you think the
child may bévreferring to the homophgpe which doesn't fit the VCE

pattern, put both spellings on the board,-buf put the one which doesn't,

fit the pattern in a separate column:

Step 7

Provide practice in context. For instance, the instructor can
put a few sentences such asvthe following on the board (or better yet,
- put theﬁ on a chart prior to the lesson):

She gave me her (hate) (hat) to wear.

1 did not save my cake. | (at) (ate) it

| have a (rat) (rate) in a cage.

She came (paste)‘(past) the lake. .
After reading the underlined words wifh the children, as& them if all
the under]ﬁnég words have a long "a'" sound in them. Poin out that the
VCE ;g;tern usually indicates a-long "a'" sound but not always, e.q., "have'':
""You have to check to see if the way you say the word makes sense in the

I

' Then for each sentence have a child go up to a board and

sentence.'
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=
circle the word in parentheses which ''makes sense in the sentence' and
3 - .

then read the complete sentence out loud—with your help, if necessary. /"

'

\

(Adaoted from May and Eliot, 1978, pp. 35-&9).
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TEACHING CHILDREN HOW TO FIND PART-WHOLE RELATIONSHIPS
IN READING MATERIAL
Children may be taught how to find part-whole relationships in
the material they read through an instructional procedure utilizing
both concrete and abstract conceptls. Initially only concrete and
familiar units are used, however as learning progresses these units
should become more abstract. At all points children should explore
how these concepts are related, through the discovery of superordinate,
coordinate and subordinate relationships. Finally the skill and
procedure learned should be applied to a realistic reading task.
ﬁ This notion-is examplified in the following procedure, utilized
to teach children how to find part-whole relations.
1. The first stage uses concrete objects to identify relation-
ships. To illustrate, the following exercises can be used. ,
a. Present a group of object;. Ask pupils td find the one
that represents the whole and to explain how they all go together.

f

(e.g., Present a page with text, a book back, a book Jacket, a whole

book, and a page with a picture%%g’ﬂ:

b. Present a group of objects. Ask pupils to suggest an
object which would represent the whole idea of all the~units and to
explain the re]at}onship. (e.g., Present a news report, a crossword
puzzle, an ad, and a headline, all cut from a newspaper.)

c. Present a group of objects. Ask pupils to find one
that is not related to the others and to explain the reason for the

selection. (e.g., Present miniatures of a bed, pillow, chair, blanket,

and sheet.)
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~d. Present an object (a play house, perhaps). Ask pupils
to suggest related items and to explain how their suggestions would be
related.

The teacher and pupils then summarize the thinking process
involved in the exercises, making certain that the chilqreg recognize
that they have been ideniifying whole ideas and parts that are related
to them.

2. The sequence of four exercises may then be repeated with
groups of pictures. This removes the target of observation to a more

abstract plane.

-~ 3. The third stage of/skill development uses word groups.
lnEroducing them, let the children know that they will be asked to
apply the same skill that they have been using with objects and
pictures.

Following the same sequence outlined for objects, present the
following word groups: (a) nose, eyes, face, mouth, chin; (b) fingers,
palm, wrist, elbow; (c) hair, head, ears,.chin, toes.

L. The next step may extend the skill to phrases and short
sentences. Children need guidance to find the key words in sentences.

,The following phrases are an example of an exercise at this
step: (a) her birthday party, eat cake, good friends, a few presents,
to play games; (b) the green pants, my brown jacket, pair of tan shoes,
my blue shirt; (c¢) many houses, the bright sun, heavy traffic, tall
buildings, dirty sidewalks. .

In working with phrases, the discussion shoul'd focus on

dist]nguishing the main or topic idea of each phrase and the minor

301



302

details of the supporting ideas. In example "¢ above, the item

to be discarded is extraneous to the groun rather than irrelevant.

This example follows the form of written selections, in which
311 the ideas have some relation to the main idea but they may
not all be germane to the centratl topic.

5. The\children may then be asked to read a paragraph, such
as the one below, to find what it is mostly about and to find the parts
of a whole thing that is being described. The teacher should remind
_the pupils that they are to apply their thinking skills as done in the
exercises.

Baboons inhabit the long, dry regions of Africa.
They have short bod;es, and their fore and hind
limbs are almost the same length. Their feet,
however, are exceptionally long. The palms and
soles of the feet are placedgon the ground when
the baboon is walking. The mouth is more like a
wolf's than a monkey's. The strong jaws are armed
with powerful teeth, useful for protection as well
as eating.

The questions which follow the reading should ask for the main
idea and for details. All answers, right or wrong, should be discussed
so that the comprehension étrategy is clear.

6. Next, the teacher should explain that authors often use
more than one paragraph to discuss an idea. Then use paragraphs to

"chunk' small groups of details to help the reader take in small bits

at a time. Readers can find parts of an idea in each paragraph and



.

put them together to find out what the author is trying to say.

At this point the youngsters should be presented with two
-related paragraphs and asked to apply the same strategies they have
ehployed tn all the preceding exercises. Space does not permit
inclusion of lengthy samples here, but it is an important step on
one way to worﬁing with real-world reading, which rarely consists
of single parag*aphs.

7. The lesson is not complete until it reaches the stage of
application to real reading, a selection longer., than two paragraphs
in a book, a newspaper, or a magazine. It is at this last stage of

‘

the lesson that the children have the satisfaction of having learned
a relevant skill. The teacher has evidence that her pupils have

obtained information from their reading and have attained a useful

comprehension skill,

(Adapted from Kachuck and Marcus,
1976, pp. 158-160.)

()

.
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SEVEN STEPS TO TEACHING BEGINNING READERS TO SPELL

English orthography is not a sys%em that is dominated by the
surface sounds of sﬁbken Janguage, To learn to spell is not to get
in the habit of associating sounds directly with letters. Rather,
English speIling is dominated by underlyiné sound segments which convey
meaning. Llearning to speil is a métter of acquiring knowledge rather
than habits—in this case, knowledge of how the alphabet reflects
meaningful language. . |

How then mgy these princip;es be applied to teaching beginning
readers to spell? For kindergérten or first and second grade teachers,
we would identify/igxgu_iggpgwfdr becoming a better teacher of spelling,
and thereby of readjng and writin;.

The first steé is to encourage creative writing. Allow children
. to assume active roles iﬁ‘acqui(ing written language. Children mus£ /
manipulate and discover words. They must test their theories of how
the alphabet works by contrasting thgir productions with standard
orthography. Chi]é}enudo these things when they are encouraged to
write indépendently. Such encouragement guides them to tﬁe threshold
of acquiring written language facility.

4TOo illustrate this is a story written by an average reader in
the first grade.

MOIE [My] Dad ran in the MRATHON [marathon] and WEN {[when]

he came home he had a INGRD [injured] LEGA [leg] but it

WUS [was] ONELEE [only] a wECKEco [week ago] and he CUD

[could] WOC [walk] on the THRD [third] day.



&

=N

The story is meaningful and well written in terms of clarity

and expressiveness.
J

The student's teacher will type the story supplying

the standard spelling and put it into the class book. When this child

and his classmates read and reread the story, they will be exposed to

standard spelling, but the integrity of his original production is

never questioned.

ah

Step two for teaching beginning readers to spell is to de-

emphasize standard spelling. In the primary grades, children must be

encouraged to spell as best they can and not be held accountable for

adult spelling standards. o

¢

To require adult standards of their beginnina spellers seems a

bit preposterous, especially when it is not uncommon to hear teachers

report that their children cannot spell or that writing should be

pursued only after some standard of correct spelling can be maintained.

A primary teacher who de-emphasizes standardﬁspelling.is less

concerned with correctness than with understanding the reasoning

process that a child has used to arrive at a particular spelling. Of

course, a child's reasoning process cannot be examined directly. But

a teacher can examine a child's nonstandard spellings and infer the

quality of a child's knowledge of words as well as the child's

conceptualization of written language.

This leads directly to step three. At this point the teacher

examines the child's nonstandard spelling and attempts to deduce the .

spelling strategies utilized by the student,

For instance, a child who spells '"monster'' as "monstr,'

"dressing'' as ''dresing'' and ''bottom' as ''bodm'".is employing a phonic

305
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spelling strategy.. On the other hand, 3 éhild who spells ''monster'
as "amt," "dressing'' as ''demaAps,' and bottom'' as ”btnhm“‘appears
to be using a random ordering of letters he can write to spell the @%?
words. B

Step four involves the selection of relevant spelling patterns
and words to be taught._ For instance, a child who is using a strict
phonetic strategy should be givén the opportunity to manipulate words
so that the relationSHips among spelling, meaning and phonology become
clear. The teacher may point out a word that the chiid.doeg know which

begins with the same sound—track, tree, truck, or trick. The child

should be perm[tted to contrast these words with words that begin with

"eh''—Chuck, dhick, church, and chat. Conceding that -all of these

words have/s¢me similarity in beginning sounds, the informed feacher

| t out that track, tree, and truck also begin like tip, tap,
T

Finally, the teacher would have the child categorize the

words according to their standard spelling, those that begin with "t,".

those that begin with "ch," and those with "tr."

Step five involves the positive transfer of knowledge.
Essentially when Ehe child learns a pattern and this principle helps
in the mastery of new words, positive gransfer has taken place. For
instance, if a child knows. that more than one dog is spelled dogs,
he can transfer and guess correctly that more than one pig is spelled
pigs. Furthermore if the child kﬁows how to spell track, tree, and
track,_he may also be able to spell trick.

Step six primarily involves appropriate pfactice. In addition

to the learning-df spelling principles and patterns, children should
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also learn relevant words. Although most children may develop their
own method for effective learning, some may|not. However, for those
children who do not appear to be able to develop a systematic
procedure the teacher should provide one and attempt to see that it
is used. The following procedure is widely advocated and has been
found to be effective.

1. Look 3t the word and say it aloud.

2. Cover ghe word and try to. imagine what it looks like.

It might help you if you close your eyes.

3. ©Open your eyes but keep the word covered. Write the
word down.

b, Uncovér the word and compare it with what you have
written. |f you misspelled the word, try again (Steps 1-3).

5. Have someone read your spelling words to you. Write them
down as you hearhthem. Check ;our spelling and relearn those you have
missed.

Step seven primarily includes the application of the knowledge
to context. In this case the children should be giyen the opportunity

and encouragement to utilize this knowledge in their daily writing

activities.

.

(Adapted from Gentry and Henderson, 1978, pp. 632-638; Mundsteen, 1976,
pp. 347-349; and Johnson, Langford and Quorn, 1981, po. 584-585.)
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' WORD RECOGHNITION

-~

Word recognition is the process of decoding printed words
through the use of a number of skills. Most notably these include

visual memory and phonic, %&rqttural and contextual analysis.

Phonic Analysis

Phonic analysis requires three interrelated steps: (1) the
recognition of phonic signals consisting of graphemes and grapheme
patterns, (2) the translétign of graphemes into phonemes and (3) the
blending of the phonemes aloud or silently into a single syllable or
word.

A phoneme is the smallest unit of meaningful speech. Over forty
phonemes in the English language have been classified, although Iinéuists
don't agree on the exact number . 'Linquists discover the different
phonemes in a Iangga%e by determ{ning what changes in speech sounds
indicate changes in meaning. For example, the first phoneme in the
spoken word ''bet' is the ''b'" sound, represented as /b/. If the first
phoneme is changed to /p/, we have a change in meaning from ''bet" to
“pet.”&

The grapheme is a written symbol used to represent a phoneﬁe.
There is not a direct correspondence between letters and graphemes,
consequently these should not be viewed as synonymous. For instance,
in the word ''chin" two letters are used as one grapheme-to represent
a single phoneme. Graphemes consist of the following: (1) Consonant

letters—a single letter used to represeég a speech sound called a
i

consonant; (2) Vowel letter—a single letter used to represent a

\
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~speech sound called a vowel; (3) Consonant digraph—two consonant letters

used in combination to represent a single\phoneme; (4) vowel digraph—
two vowel letters used in combination to represent a single phoneme;
(5) Consonant blend——tw; or three consonant phonemes slurred together;
and (6) D{phthong——two vowels‘blended together.

for the reader thié knowledge is merely one tool to use in
making an intelligent guess as to the oral equivalent of a orinted

word. In nearly every case it is best to temper phonic analysis with

structural and contextual analysis.

-

Structural Analysis

Although phonic analysis‘may’be necessary for a child who is
first learning to read and is sometimes required by the mature réader,
it is generally a slow method of decoding. It is especially slow when
the read;r finds it necessary to decode every letter, digraph or blend
in a word one at a time, e.g., u-n-s-e-l-e-c-t-e-d. Therefore the
same time the teacher is giving students a firm foundation in phonics,
he or she should begin to reduce their possible overreliance on phonic
signals. One way of doing this is to gradually introduce children to
structural analysis. This procedure is comprised of syllabic and
morphemic analysis.

Whereas syllabic analysis involvgs the translation of graphemes
or grapheme clusters into units of sound, morpheme analysis necessitates
their translation into units of meaning. Let's.take the word revisited

s
as an examplé. Syllabic analysis (along with phonic analysis) of the

word would lead eventually to re/vis'/it/ed. Morphemic analysis, on

the other—~hand, would lead to re-visit-ed. Morphemic analysis is a
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quicker, more mature form of anal;sis, but one which generally relies
on the visual memory of roots (such as visit), the visual memory of
inflectional endings and other suffixes (such as ''ed") and the yisual
memory of prefixes (such as Yre'').

Teaching children to recognize morphemes and 5yllable§ can
begin very early in a developmental program. It is possible to
introduce the word cats, for example, shortly after the word cat has
been thoroughly learned. After se%eral experiences of decoding singular
and plural nouns, the child will I;arn to recégniZe the inflectional
ending ''s'" and to realize intuitively that the word cats represents
two separate morphemes—"''cat'' and "s''; and that the addition or subtrac-
tion(of the morpheme ''s'' changes the meaning of the word.

In addition to an introduction to mprphemic analysis, children
can also be introduced rather early to syllabic analysis. Words such
as rabbit and cotton, for example, lend themselves to simple c]app%ng
or stamping exercises which illustrate the two distinct syllables or
'grunts'' represented by each word. This type of primitive analysis
would eventually lead to a more sophisticated analysis of those
particular grapheme patterns which indicate a separation of syllablest
in the word rabbit, for instance, the reader can see two vowe! letters
separated by a pair of consonants. This pattern, the VC/CV pattern,
indicates that two syllables should be uttered and tha;}the break in
syllables is between the two consonant letters. Having broken the
word rabbit (or any other VC/CV word) into sy}lable§lytﬁe child is then
able to look for familiar phonic patterns in each s;l!%ble. 'n the

case of the word rab/bit, for instance, it is easy to=§ecognize the

!
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VC spelling pattern in each syllable, and this would signal.a short
vowel sound-—at least for the accented syllable. |

The process of dividing words into syllables, called syllabiﬁa-
tion, is subject to the same type of limitation that exists with phonic
analysis. There are few syllabication rules that one can consistentlY
rely on. As with phonic anélysis children should be taught to .take
chances and be willing to make mistakes. Flexibility is imperative.

. .
Consequently, children should be taught to try another method of

decoding the syllables if the first one doesn't work.

Visual Memory
To become a skillful reader, the child must also acquire a
large reservoir of sight words. Consequently, children need to be

‘isted in developing their visual memory of words so that they don't*

fﬁd/e to spend too much time and energy analyzing them. The words

" which should be included are those which are most common to children's

speaking vocabulary, those which are most frequently encountered_ in
printed material, those which are generally most difficult to learn and

-

those which particular children cannot remember.

Contextual Analysis

As well as being a decoding method jh'fts4own right, contextual
nalysis is the overseer of visual memory, phonic analysis and
‘ructural analysis. Coensequently, contextﬁ%l_analysis ié.a»ski]l
that should be developed alongside the other‘word recognition skills.

“ sentially through the development of this skill, the child should

.zarn to determine whether a particular word makes sense in a sentence
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in terms of three criteria: (I) whether the word fits grammatically
with the rest of the sentence, (2) whether the word fits semantically
with the sentence, and (3) whether it fits the phonic, syllabic and/or

morphemic clues presented by the word itself.

Pl

- (Adapted from May and Eliot, 1978,
pp. 27-35, 110-127)
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LANGUAGE AND READING

A clear relationship between the langdage and meaning of the
text, and tﬁe children's own language and knowledg; makes material
predictable. The more reading material reflects the QholeAand
intensely meaningful language children use alréady, the more proficiently
willvthey apply their éccumu]ated language knowledge and world view té
the construction of meaning. Iﬁ the process of constructing meaning,

readers make use of the three language systems: graphophonic,

syntactic, and semantic.

Graphophonic System

“ The graphophonic system refers to the relationships betwéen the
sounds of laﬁguage,:and the written form of language. Contréry to a
good deal of popular opinion, the English spelling system is quite
regular and not at all ;Qbhazard. However, there is no siméle one-to-
one correspondence between the written language and the sound'system.
There are language features that existrin written language and do not
exist in the oral language. ''Once upon a time)'fréquéntly found in
storybooks, is seldom used in oral language except in storytel]ing.
Clauses such as hsaid Mother' or "'John laughed" preceded‘or followed by
a quotation are COmﬁon in‘written language, even in begin&ing reading
material, yet are not frequent in oral language at all. Iﬁ addition,
there are other ipf]uencé; that do not'pefmit é one-t&-oné rejationship
bé%ween written and oralhlanguage.

Because of its long and complex history, as well as influences

from several other languages, the English spelling system has more than

4

¥



one spelling pattern that relates to the same sounds. Examples include

“gi'' as in "bait' and "a-e'' as in hate. Although English is to a large

extent spelled in a standard way, there are different ways to pronounce

the same written words. To some speakers of English Mary, merry, and

marry are homophones—pronounced exactly the same. For other speakers
only two of those three words are homophones, and for still others all
three words are pronounced differently.

Because the purpose of reading is to comprehend the meaning. of

JORS

the author, readers in addition to using the graphophonic system also
use the syntactic and semantic systems to build the relationships

between the sounds of language and written language. §

Syntactic System

The phrase syntactic system refers to the interrelationships of
words, sentences, and paragraphs. It includes the interrelationships
of word order, tense, number, and gender. Grammar is the more common :
term for syntax. All children can use the ;ules of their own grammar
system rather proficiently by the time they Cé%@ to school. When fiQe—
ygar-olds are asked to complete the sentence “A<boy is sliding down
the ,'' they will always apply some acceptable noun or noun
phrase at the end of the sentence. They will not be able to call Fhe
word they supply a noun or know the definition of noun; nevertheless they
know where nouns go in English sentences. The terms syntax or grammar i
refer not to the rules imposed on the:language by grammar books but to
the rules people know intuitively by virtue,gf:being language users.

The syntax of written material proj?des significant cues for

/
readers. They are able to ask, '‘Does this sound like language &o me 7"

ARt e AR R s B T E e 1 e b
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They can use syntax to predict and then to confirm the acceptability
of their predictions. But in order to comprehend, they must also have

the semantic system available.

Semantic System

The semantic system is at the heart of the language. [t includes
the relationships within a language that establish meaning for the
user. Everything that the user has been learning and thinking about
the world is also involved in establishing meaning.

. People who live in apartments, trailers, or box cars that are
secure, warm, familiar places have established the various meanings of
house and home through their own living experiences and their use of
language‘ip various real-life settings. Regardless of where they have
lived,‘they héve said to others, '"'"Come over to my house after school

today.'" 'Take this home to your mother." They may therefore have
difficulty withiessons that try to explain the traditional meanings
of house and %Ome or may not understand why a poet would rhapsodize,
"It takes a heap of‘]iving to make a house a home.'" The closer the
content of reading material is to the life and experiences of the
students, and the closer the concepts of reading material are to what
students already know, the easier it is for them to understand the
meaning relationship in the reading'material.

At the same time, reading must expand students' know]edge and
view of the universe. |f the material to be read has many known
concepts along with some unknowns, readers can use what they'knwain
order to understand better the unknown content or coﬁcepts. Therefore,

in order to provide opportunities for expansion of experiences and



broadening of concepts, teachers should encourage students to read
material that involves ‘some unique experiences and that i1s to some
degree beyond their own knowledge. However, if too many of the
experiences or concepts are foreign, the reading will be nonsense to

them.

Integration of the Systems

Only when the semantic cueing system is available, in addition

to the syntactic and graphophonic systems, is there the necessary

et i

Aol

support’ for meaningful reading. Readers can then predict and confirm P

language experiences based on graphophonic and syntactic information

JET T ST
S PR

and can make intelligent predictions and confirmations because they ,
have the necessary semantic information available. In addition, they H
can integrate what they are reading with what they know in order to 3
¢ f
comprehend. E
1
When we add semantic meaning to the examples of spelling »
patterns presented earlier (Mary, merry, marry), we can examine the :
1 ,}
significance of these. 1
Mary ran to the store quickly. %
The man and the woman want to marry. f
5
3

Jeff sees a merry clown.

R

Clearly the more context available to the reader, the more support

there is for understanding and comprehension. HE

-
Ed

R VR Wy

(Adapted from Goodman and Burke, 1980, pp. 10-13)




i THE FUNCTIONS OF LANGUAGE

The term function is defined as the means by which a purpose
is achieved. The purpose that language serves is that of expressing
and constructing meanings. Through the examination of children's
thinking, four primary ideational functions of language can be
recognized. These are the directive, i?terpretive, projective and

relational functions.

Directive Function

-

The directive function is concerned with directing actions and
operations. At its simplest level it is a running commentary on
actions as they are performed, and at its most complex it is concérned
with the actions of the self and others in planning and co-ordinating
a sequence of actions or operations.

In the realization of this function two uses of Ianguaggremerge:
self dirgcting and other directing. Prominent in the self-directing
of language is talk that is monitoring the child's own action. This
is usually indicatea by a funning commentary or monologue, which appears
to keep the child aware of the actions he is performing. The directive
function is evident when language is used for directing the

actions of others. This is usually accomplished through demonstrating

and instructing.

The interpretive Function

If a large part of the child's language is concerned with his

own action and activities, there is another component that is a

317



reflection of the interpretation that the world has for him. Two uses

of language serve the interpretive function: reporting and reasoning.

Reporting serves to identify objects and events that the child
\ .

encounters . In this sense language is used to represent items and

events that the child observes and tends to indicate what aspects of

the world around him the child considers important. The use of language

for reasoning develops from reporting in which attention is given to

several aspects of the situation to be discussed. The child uses this

component of language to impose order on the events which make up

experience. Essentially the interpretive function of language helps

the child deal with the world outside himself and reflects his ability

to scan, analyse, and recognize relationships and impose some order on

the events which comprise his experiences.

Projective Function

The third of the ideational functions that language appears to

serve is the projective function. This function is concerned with the

?

organization of ﬁeaning for events that have not yet occurred, and
which may never take place. Essentially, the projecti§e function
involves the extension of thought beyond immediate or personal
experience. Three uses of language are related to the projective
function: the predictive, empathic and imaginative use. Predicting
involves prdjecting beyond the present experience and employs
strategies that of necessity anticipate events in Ehe future or
project into events that are not part of direct experience. These

strategies include forecasting, anticipating consequences, surveying

possible alternativés, recognizing problems and predicting solutions.

31¢€
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The empathetic use of language is concerned with imagining and expressing
the feelings and reactions of other people to their experiences.

Compared to both the predictiye and empathic uses of\Hanguage, the
imaginative use is utllized the most frequently by yo;ng children.

This is most noticeable in children's representational play. For
instance, children pick up materials or objects and rename them,

pieces of wood become boats, boxes become buildings, and sticks become
guns. The child renames the material and by his actions indicate% that

he is regardipg the material as a symbol for the actual.

Relational Function .

The purpose of this aspect of language is to establish, maintain

and convey relationships between people. N

A

All children have needs, both physical and psychological.
These needs are made explicit through the self-maintaining use of
language. Expression of need, protection of self interest and
justification are the kind of strategies that the child will use in
an attempt to make others aware of him as a person and his needs.
Other strategies such as criticism and threats are aimed at maintaining
the child's status with others. ‘Language that reflects the inter-
actional nature of the assumed relationships, the way {h which an
approach is made and the way the approach is received, encompasses the
interactional use. The egpression of these assumed relationships may
determine the kind of interaction that takes place. The strategies
that may be used will range from self-emphasizing strategies that

centre on the speaker's view of the situation as in ''Give me the car,

it's mine'' to other recognizing strategies that c]eérly take into
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P
account the other person's point of view {e.g., '"Would you like to
give me my car back now, Rijiise I'm going home.').

Four aspects of language; the relational, directive, interpreta-
ffive and projective functiOQS, have been oytlined. Although this
élassification may not be exhaustive it can provide us with a set
of descriptions of language that can be used in comparing the language

used by different children,

(Adapted from Tough, 1977, pp. 45-69.) Y
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THE DEVELOPMENT OF THINKING

Piaget believes that the child's intellectual growth is |
characterized by a series of stages: sensori-motor, preoperational,
concrete operational and formal operational thought. These stages
represent general descriptions of how ch}ldren at different ages

interact with their environment.

Sensori-Motor Thought

During the first two years of life the child is making
enormous cognitive strides. At birth the infant exhibits a limited
range of uncoordinated reflexes which are a necessary condition for
any subsequent deve]opment.\ The.{irst four months show the start of
adaptation. Initially the infant's adaptive action may be a chance
matter but it will be repeated until gradually a new cognitive structure
or scheme develops. This‘process is known as a circular reaction.

In the early months primary circular reactions enable the child to
move from the reflex sucking scheme to the more aifferentiated scheme
of sucking his fingers, or from seeing and touching an object

) ,
separately to grasping an object he can see.

Between four and eight months the secondary circular reactions
develop to the point in which the infant is able to act upon his
environment in an instrumental way. For example, he can cause
interesting sounds or sfghts to recur or be maintained. These
secondary circular reactions then become co-ordinated to form more

complex schemes and intentionality begins to develop. For instance,

the child begins to search for hidden objects and becomes more
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interested in new things just because they are new.

During.the latter part of this stage the child moveV/From thisy
logic of action to representing events which are not perceptually
present. He moves from overt physical actions to covert internalized
actions which are called pre-operations. At this point the child
becomes capable of thinking about doing X rather than actually
performing the/physical.manipulations. The sensori-motor stage ends
when the infant is able to represent what he knows symbolically so
that what he,knows is no longer tied to what he does. To be able to

think symbolically means that the child can represent an event in_his

mind and internally reflect upon it.

Preoperational Thought

The second broad period of intellectual development is the
preoperational stage. In the preoperational period the child begins
to’use mental symbols (images or woras) that stand for or represent
objects that are not present. Some ekamples are found in the child's

}

play: his bicycle may be an airplane, a box becomes a house, and a

is used as a robe. The use of symbols is also seen

in defeyred imitafion, that is, imiéation of a model that is no longer
preserit.

During the early part of this stage, the child is egocentric
and centered about himself. He is unable to take another person's
point of view. Furthermore, the concepts of the preoperational child

and his understanding of situations are likely to be determined by his

immediate perceptions and often he perceives only a single salient

.aspect of a particular object or event. Consequently the child may

3]
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may have no real conception of abstract principles that guide classifica-

" tion and seriation.

The Stage of Conérete Operations
During this period the deficiencies of the preoperational period
are, to a large exte%t, overcome. The child achires the concept of
. conservation and becomes more aware of the prfnciple of invariance.
Furthermore, he acquires the concept of reversibility or the idea that
in thoughts steps can be retraced, actions can be cancelled, and the
original situation can be restored.
The operational child afso succeeds in other tasks where pre-
operational children fail. He has a more advanced notion of classes
in an abstract sensé: and he can éort'objects on the basis of such
“characteristics as shape, color ahé size. He also understands relation-
ships between classes and 5ubclésses, and can recognize that an object
can belong to both classes simultaneously.
The cognitive achievements of the stage of concrete operations
make thé child"s thought much more solid and fléxible than it was
earlier. He is capable of elementary logical processes, or operations,

£ . . .
and reasoning deductively from premise to conclusion. However, he

does so in limited and elementary ways, applying logic only to concrete

events and representations of these.

Formal Operations

Dealing with verbal expressions of logical relationships
requires ''formal operations' as distinct from 'concrete operations,"

and children do not ordinarily use these until the age of eleven or

~
v
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twelve. The application of logical rules and reasoning to abstract
problems and propositions is the essence of mature intellectual
ability. The adolescent can reason deductively, making hypotheses
about problem solutions, and ho{d many variables in mind simultaneousiy.
He is capable of scientific reasonigg and of formal logic, and he can
follow the form of an argument while discarding its concrete content.

In contrast with the operational child who is concerned only
with concrete objects and representations of these, the adolescent
seems preoccupied with thinking. H; takes his own thought as an object
and thinks about thinking, evaluating his own and others' logic, ideas
and thoughts. He considers general laws as well as real situations, and
he is concerned with the hypothetically possible‘as well as reality.
His dependence on the perception or manipulakion of concre”~ objects
is greatly reduced; he nced no longer éonfine his attention to the
immediate situation. By the time he is fifteen, the adolescent
solves problems by analyzing them logically and formulating hypotheses
about possible outcomes that might occur. The hypotheses may be
complex ones involving many possible combinations of outcomes.
Nevertheless, the individual who has attained the stage of formal
operations attempts to test these hypotheses.either mentally or in

reality by experiments.
Qﬁ)

o)

S

(Adapted from Mussen, 1973, pp. 31-36.)
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THE FUNCTIONS OF LANGUAGE (P1)

vy

The term function is defined as the means by which a purpose is
échieved. The purpose that language serves is that of expressing and
constructing meanings. Through the examination of children's thinking,
four primary ideational functions of language can be recognized.

These are the directive, interpretive, projective and.relational

functions.

Directive Function

Thé directive function is concerned with directing actions and
operations. At its simplest level it is a rﬁnning commenta;y on
actions as they are performed, and at its most complex it is concerned
with the actions of the self and others in planning and co-ordinating
a sequence of actions or operations.

In the realization of this function two uses of language emerge:
self-directing and other-directing. Prominent in the self-directing
of language is talk that is monitoring the child's own action. This
is usually indicated by a-rpnning commentary or monologue, which
-appears to keep thé child awére of the actions he is performing. The
other directive function is evidenﬁ when language is used for directing

the actions of others. This is usuélly accomplished through demon-

-,
)

strating and instructing.

The Interpretive Function

If a large part of the child's language 1is concerned with his

own action and activities, there is another component that is a

L

reflection of the interpretation that the world has for him. Two uses



327

of language sérve the interpretive function: reporting and reasoning.
Reéorting’serves to identify objects and events that the child‘
eﬁcounters. In this sense language is used to represent items and
.events that the child observes and tends to indicate whét aspecté of
the w0£ld around him the child considers important. The use of language
jfor reasoning deveiops from reporting in which attention is gi&en to
several aspects of the situation to be discussed. Thé child uses this
component of language to impose order on the events which make up
experience. Essentially the interpretive function of language helps
thelchild deal with the world outside himself and reflectsihis'ability.‘
to scan. analyse, and recognize relationships arid impose some order on

©

the events which comprise his experiences.

Projective Function

,

The third of tﬁe ideational functions that lénguage appea:s.to
serve is the projective function. This fﬁhction ié'coa¢erned with
the organization of meaning for events that have not.yet occﬁrred,-and
which may never take place. _Essentially,vprojectiwe functioning

involves the extension of thought beyond immediate or personal experi-

ence. Three uses 'of lanquage are %elated to the projective function:

the predictive, empathetic and imagina®ive use. Predicting involves

oLy

pfojecting béyond the present experience angdemploys strategies that

of necessity anticipate events in the future or project into events

W v

that are not part of direct experience. These strategies include
forecasting, anticipating consequences, surveying possible alternatives,

recognizing problems and predicting sQlutiigs. The empathetic use of

landugage is concerned with imagining and expressihg the feelings and

[v3
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N

reactiéns of other people to their experiences. Compared to both the
predictive and empathic uses of language, the imaginative use is
utilized the most frequently by young children. This is most noticeable
in children's representational play. For instance, children pick up
ﬁaterials or objects and rename them, pieces of wood become boats,

boxes become buildings, and sticks become guns. The child renames

the material and by his actions indicates that he is regarding the

material as a symbol for the actual.

Relational Function

The purpose of this aspect of language is to establish, maintain
and convey relationships hetween poople.

All children have needs, both physical and psychological. These
needs are made explicit through the self—maintaininq use of language.
Expression of need, protection of self interest and justification are
the kinds of strategies that the child will use in an attempt to make
others aware of him as a person and his neéds.b Other strategies such
as criticism and threats are aimed at maintaining the child's status
with others. Languade that reflects the interactional nature of the
assumed relationships, the way in which an approach is made and the
way the approach is received, encompasses theé interactional use. The
expression of thesé assumed relationships may determine the kind of
interaction that takes place. The strategiés that may be used will
range from self-emphasizing strategies that centre on the speaker's
view of the situation as in "Give me the car, it's mind"” to other-

reco§nizing strategies that clearly take into account the other
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person's point of view (e.g. "Would you like to give me mv car back

now, because I'm going home.").

(Adapted from Tough, 1977, pp. 45-69)
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THE DEVELOPMENT OF THINKING (P2)

Piaget believes that the child's intellectual growth 1s character-
ized by a series of stages: sensori-motor, preoperational, concrete
operational and formal operational thought. These stages represent
general descriptions of how children at different ages interact with

their environment.

During the first two years of life the child is mak ing enormous
cognitive strides. At birth the infant exhibits a limited range of
uncoordinated reflexes which are a necessarv condition for any sub-
sequent development. The first four months show the start of
adaptation. Initially the infant's adaptive action may be a chance
matter but it will be repeated until gradually a new cognitive struf-
ture or scheme develops. This process is known as a circular reaction.
In the early months primary circular reactions enable the child to move
from the reflex sucking scheme to the more differentiatedx§cheme of
sucking his fingers, or from seeing and touching an object separately
to grasping an object he can see.

Between four and eight months the secondary circular reactions
develop to the point in which the infant is able to act upon his
environment in an instrumental way. For example, he can cause
interesting sounds or sights to recur or to be maintained. These
secondary circular reactions then become co-ordinated to form more ’ ]}fN\
complex schemes and intentionality begins to develop. For, instance,

the child begins to search for hidden objects and becomes more
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interested in new things just because they are new.

During the latter part of this stage the child moves from this
logic of action to representing events which are not perceptually
present. He moves from overt physical actions to covert internalized
actions which are called pre—opé}ations. Af this poin£ the child
becomes capable of thinking about doing X rather than actually performing

N

the physical manipulations.

Preoperational Thought
‘ ‘

In the preoperationai period the c@}ld.begins to use mental
symbols- (images or words) that stand for or represent objects that
are not present. Some exaﬁples are found in the child's plav: his
bicycle may be an airplane, a box becomes a house, and a piece of
cloth is used as a robe.

During the early part of this stage, the child is egocentric and
centred about himself. He is unable to take another person's point of
view. Furthermore, the concepts of the preoperational child and his
understanding of situations are likely to be determined by his
immediate perceptions and often he perceives only a single salient -
aspect of a particular object or event. Consequently the child may

have no real conception of abstract principles that guide classifica-

tion and seriation.

The Stage of Concrete Operations

During this period the deficiencies of the preoperational period

-

are, to a large extent, overcome. The child acquires the concept of

conservation and becomes more aware of the principle of invariance.
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Furthermore, he acauires the concept of reversibility or the idea

that in thoughts steps can be retraced, actions can be cancelled, and
\

R,

the original situation can be restored.

The operational child alép succeeds in other tasks where pre-
operational children fail. He has a more advanced notion of classes
in an abstract sense, and he can sort objects on the basis of such
characteristics as shape, colour and size. He also understands
relationships between classes and subclasses, and can recognize that
an object can belong to both classes simultaneously.

The cognitive achievements of the stage of concrete operations
make the child's thought much more solid and flexible than it was
earlier. He is capable of elementary logiéal processes, Or
operations, and reasoning deductively from premise to conclusion.
However, he does so in limited and elementary ways, applying logic

only to concrete events and representations of these.

Formal Operations A |
Dealing with verbal expressions of logical relationships requires

~

) . .
"formal operations” as distinct from "concrete operations,’

and children
do not ordinarily use these until the age of eleven or twelve. The
application of logical rules and reasoning to abstract problems and \
prdpositions is the essence of mature intellectual ability. The
adolescent can reason deductiveiy, making hypotheses about problem
solutions, and hold many variables in mind simultaneously. He is
capable of scientific reasoning and of formal logic, and he can

»
3

follow the fo;ﬁ of an argument while discarding its concrete content.



In contrast with the operational child who 1is concerned only with
concrete objects and representations of these, the adolescent seemss
preoccupied with thinking. He takes his own thought as' an object and
thinks about thinking, evaluating his own and others' logic, ideas and
thoughts. He considers general laws as well as real situations, and

he is concerned with the hypothetically possible as well as reality.

(Adapted from Mussen, 1973, pp. 31-36)
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KINDS OF VARIANCE (P3)

To obtain answers to research questions, and to test hypotheses,
different kinds of variance are compared. These forms of variance
are population and sample variance, systematic variance, between-group

variance and error variance.

Population and Sample Variances

Population variance is the measure of U, a universe of populétion
of measures. If all the measures of a‘défined universal set, U, are
known, then the variance is known. More likely, however, ail the
measures of U are not available. In.such cases the variance 1is
estimated by calculating the variance of one or more samples of U.

A good deal of statistical energy goes into this important problem.

A guestion may arise: How variable is the intelligence of the citizens
5

of Canada? This is a U or population auestion. If there were a

complete list of all the millions of people in Canada, and there were

also a complete list of intelligence test scores of these people—

thelscore variance could be simply if wearily computed. No such list

exists. So samples—hopefully representative samples—of Canadians

are tested and means and score variances computed. The samples are

used to estimate the mean and variance of the whole population.

{

Sampling variance is the variance of statistics computed £ Fom
samples. The means of four random samples drawn from a population
will differ. If the sampling is random and the samples are large

enohgh, the means should not vary too much. That is, the variance of

the means should be relaéively small.
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Systematic Variance

4
0

Perhaps the most general wav to classify variances is as

systematic variance. Systematic variance is the variation in measures
’

o,
I

due to some known or unknownvinfluences that "cause" the scores to
lean in one direction more ﬁhan another. Any natural or man-made
influences that cause events to happen in a gertain predictable way
are systematic influences. The achievement test ScOres of the children
in ; wealthy suburban school will tend to be systematically‘higher than
the achievement test scores of the children in a city slum area school.
Expert teaching may systematically influence the aéhievement of
children—as compared to the achievement of children taught inexpertly.

There are many,'many causes of systematic variance. The scientist
seeks to separate those in which he is interested from those in which
he is not interested. Additionally he must attempt to separate from
his systematic variances, variance that is random. Indeed, research

@

may narrowly and technically be defined as the controlled study of

variances.

Between-Groups {Experimental) Variance

One important type of systematic variance in research is between-
groups or experimental variance. Between-groups Or experimental
variance, as the name indicates, is the variance that reflects

systematic differences between groups of measures. The variance

®

discusséggpreviously, score variances, reflects the differences between
individuals in a group. We can say, for instance, that, on the basis

of present evidence and current tests, the variance in intelligence

of a random sample of eleven-year-old children is about 225 IO points.
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This figure is a statistic that tells us how much the individuals

T

differ from each other. Experimental variance, on the other hand, is
the variance due-to the differences between groups of individuafs.

It is often called "between-groups" variance. If the achievement of
urban and rural children in comparable schggls is measured, there
would be differences between the urban and rural groups. Groups as

well as individuals differ or vary, and it 1s possible and appropriate

to calculate the variance between these groups.

Egror Variance

It is probably safe to say that the most ubiguitous kind.of
variance in research is error variance. Error variance is the
fluctuation or varying of measures due to chance. Error variance is
random variance. ;t is the variation in measures due to the usually
small and self-compensating fluctuations of measures—now here, now
there; now up, now down.

It can be said that error variance is the variance in measures
due to ignorance. Imagine a great dictionary in which everything in
the world—every occurrence, every event, every little thing, evefy “
great thinq——i; given in complete detail. To understand any event
that has occurred, that is now occurring, or that will occur, all one
needs to do is look it up in the dictionary. With this dictionary
there are obviously no random or chance occurrences. Everything is
accounted for. In brief, there is no error variance; .all is systematic
variance. Unfortunatély——or more likely fortunately—we do not have
such 5 dictionary. Many, many events and occurrences cannot be

explained. Much variance eludes identification and control. This

1
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is error variance—at least as long as identification and control

elude us. \/‘*

(Adapted from Kerlinger, 1973, piy, 73-80)
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TYPES OF LEARNING (P4)

B

Although individuals utilize many forms of learning, the four
types most prominent, particularly in the construction of higher level
<

cognitions, are discrimination learning, concept learning, émle

learning and problem solving.

Discrimination Learning

w1

In discrimination learning the individua} learns to make "n
different identifying responses to as many differept stimuli, which
may resemble each other in physical appearance tO a greater or lesser
degree. Although thejlearninq of each stimulus-response (Ss—R)

Ve .
connection is a imple example of stimulus-response learning, the
connections tend to interfere with retention, particularly if the
discriminative aspects of the chain have not been internalized.

To illustrate: When an individﬁal acauires a chainvthat makes
it possible for him to say alumette to "match,” and then goes on to
learn to say fromage for "cheese," he may by so doing weaken the
first chain; he may forget tﬁe French word for "match." If he tries

to learn four French words at once, rather than two, the process will

be more than twice as difficult; six at once will be more than three

-

times as difficult; and so on. Increa%;pg the number to‘be learned

does not change the basic nature of the learning process, but it high-
lights the effects of another procéss——forqettinq. Consequently, to
inhibit memory loss in discrimination learming, individual chains

connecting each distinctive stimulus with each identifying response

must. be thoroughly internalized by the individual.

»



Concept Learning

Through concept learning the individual's behaviour comes to be

controlled, not by particular stimuli that can be identified in

specific physical terms, but by abstract properties of such stimuli.

As an example, we may consider how a child learns the concept middle. "’

Initially, he may have been presented with a set of blocks arranged
1ik€ this: . . . If previcus Ss-R learning has enabled him
to receive reinforcement for a request such as "Give me a block," he
can then readily learn the simple chain of picking up the middle
block when his parent says, "Give me the middle one." Similar chains
can then be established with other objects, such as balls arranged
in the same configu@ation ‘ ‘ ‘ , or sticks I l I

Adults, because of treater language facilitv, need noE/;earnﬂne
cbncepts in the manner previously described. If an adu¥t does not

]

happen to know what middle means he may learn it by acquiring a chain

linking this word with another concept he alreadv knows, such as in

P
» BN
between., b

IS

Rule Learning

A rule expresses the relationship between two or more .concepts.
In a formal sense a rule is a chain of two or more concepts. Rule‘
learning is exampliéied by the acauisition of the "idea" contgined
in such propositions as "gases expand When heated"; and "the pronoun
'each' takes a singular Qérb.; Human beings must learn large numbers

such rules, from simple ones to highly complex ones.

Although the possibility exists that these rules can be learned
!

339

‘le' verbal chains, doing so would result in limited generalizability



and application of the rule. Referring to our previous example "the
pronoun 'each' takes a singular verb" the only kind of performance that

©

would be possible following such learning would be verbatim recall.

Problem Solving

Once the human being has acauired some rules, he can use them for
many purposes in dealing with and controlling his environment. The
individual can combine the rules he has already learned into a great
variety df.novel higher-order rules. He may do this by stimulating
himself-and also be responding to various forms of stimulation from
his envirogment. By means of the process of combining old rules into
new ones, he solves problems that are new to him and thﬁs acquires a
still greater store of new capabilities.

To solve a problem the learner must be able to identify the
essentia} features of the respcnse that will be in the solution before
he arrives at the solution. This goal orienting condition appears to
be important because of the lengthy chain involved in the process.
Then the necessary rules which have been previously learned are recalled
" and are combinea so that a new rule emerges and is learned.

The occurrence of prgblem solving events are likely to occur to
a greater or lesser degree in most daily agtivities. When an individual
maps his rod%é/ig;oth trafficv(as oppoéed to simply being swept along
by ig), he is solving a problem. This is further éxemplified by the
problems thaf are solved by students in composing reports and themes,
in marshalling arguments to present a point of view, and in performing

0 .
laboratory experiments.

(Adaptéd from Gagné, 1970, pp. 47-64)

¢
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THE SCIENTIFIC PROCESS (Pr 1)

The scientific process is a naturally occurring part of our lives.

@

In addition to this feature, science is characterizedsby a search for

reqularity, observation, and information.processing.

L)

Search for Regularity 4

) The first and probably most.important feature of the scientific
bcess isnthe search for regularities. A regularity is a pattern-- -
that has occurrea in th; past and can he expected to occur again in the

future. The world is full of regulaxifies'such as: the sun rises in
the east and likebpoles of a magnet‘repei while unlike poles attract.

Defining science as a search for regularity implies a dual nature
of science. On the one hand scierice is a search, which implies a
continuing activity. This is the process aspect of science; in the
search for regularities, pebple engage in cértain processes, such as
observing and inferring. The other dimension of science is theﬂproduct
or content ofnthat search—the facts, concepts; and generalizations
that scientists have formed. One way to distinqﬁish between process
and product is to think of the process dimension as theydoing component
of this process. While the actual;formipg of regularities involves

‘the process nature of science, the regularities once formed refer to

the product or content of science.

Science as a Naturally Occurring Part of Our Lives
Science is a naturally occurring phenomenon and people often
act as scientists without even knowing it. For example, shoppers .

will often go to several stores, stopping at each for particular items.



Through their cxperience thev learn that certain stores have better

produce, others have better meats, and stili others have cheaper canned
goods. These conclusions are reached through observations the people
make as they shope. From these observations, regularities are formed

which are used to guide future shopping behaviour.

A person is also doing science, for example, whoer e or she
varies a recipe slightly and notes the changes in b iinal product.
It also occurs when someone attempts to change his or her behaviour
and watches what effect this new behaviour has on other pecople, or
when a teacher uses a new teaching techniaue and observes what effect
this technique has on student performance. All these peopnle are

attempting to find patterns in their world bv shaping their observa-

tions into recognizable forms. .

Science is<§§sed on Observable Data

So far we have said science 1is an attempt to form patterns, and
it is a natural activitv for meople. A third characteristic is that
he regularities formed are based upon obhservable data. This is in
contrast to nonscientific activities in which people form conclusions
on the basis of‘oninions, feelings, superstitions, or authoritv.

For instance, historically, people described illnesses in terms
of evil spirits. These people were not involved in the érocess of
science, becausé their conclusions were based on superstition rather
than on observable data. Later, when peonle formed the generalization,
"Disease 1s caused bv bad air," the process thev followed could be

considered scientific, even though this belief 1s not currentlv

accepted. The regularity formed was based upon the evidence that
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closing the window at night prevented the sickness. From .this observa-
tion thev concluded that sickness was sometimes caused bv the air
itself. In time, however,‘the idea of humours became harder and harder
to accept because it failed to explain these other observations:
mosauito netting prevents malaria, physically fi; people are less
susceptible to disease than unfit peopleg&and people who keep themselves
clean are sick less often than their dirtier counterparts. Because

the idea of humours was unable to account for all the observations,

a new explanation was sought and the germ theory of disease was born.

LA

Science is Information Processing

lle have seen that science is characterized by a search for
reqularities or patterns based on observable data; in order for the
process to be considered scientific, péople must form the patterns on
the basis of the information rathefuthan on intuition or superstition.
In doing so thev take single items of infoermation, Sumﬁarize the
information and transform it jinto regularities that are more usable

than the isolated pieces themselves. This activity, called information
. . . " . .
processing, is a fourth major characteristic of science. For example,

. . . A .
the statement "Disease is caused bv bad air" was based on observations
or information about how closing windows could prevent malaria.
®

Information processing occurred when these separate observations were

summarized in a generalization.

(Adapted from Kauchak and Eggen, 1980, pp. 3-15)



THE QUEST FOR EOUILIBRIUM (Pr 2)

[t

Cognitive eauilibrium is maintained through the processes of

adaptation, accommodation, assimilation, and organization.

Adaptation

Adaptation is the individual's constant effort to understand the
surrounding world through the processing of information. In doing
this, the regularities already formed are often adeauate. For example,
if you looked up from this page to the room around you and saw
familiar sights and ohjects, the reqularities that vou have would be
adequate to describe or explain these sights. If something that you
saw is out of place or strange (if there was an elephant in the room),
then your mind would attempt to form an explanation to account for
this discrepant information. Adaptation occurs when the individual
interacts with the environment and either understands that environ-
ment (achieves a state of eauilibrium) or tries to fiqure'out why he
or she does not.

Adaptation occurs through two complementing and reciprocal
processes, assimilation and accommocdation. ‘Assimilation refers to

the process of interpreting or viewing the external world according

to structures (regularities that he already posseSses). For example,

t

when a small girl eyes a four-legged animal and savs, "Doggie," she

is assimilating the information she is receiving about the animal
(four legs,‘brown and white fur) into her existing cognitive structure.
Everything is fine for the child until the animal walks up to her and

meows. Theh accommodation must occur.

344



Accommodation

Accommodation refers to the pr0cesses.of changing existing mental

/

structures or patterns in response to the r2alities of the environ-
ment. Accommodation occurs when we learn something new, when we
change our minds on a position because of new information,,pr when
we change our attitudes ébout a person or groups of people because of
experiences we have had. When accommodation takes place the content
of our minds—concepts, generalizations, attitudes and views-—changes
to make them more in line with the real world around us. The young
child encountering the animal had to do this when the "dog" meowed.
According to past experience, dogs bark and don't meow. In atfemptinq
to reconcile or accommodate her mental structures or ideas with this

new experience, she had two options: to conclude that dogs do indeed

meow or to conclude that not all small, four-legged animals are dogs.

Assimilation
Assimilation involves the person's dealing with the environment
in terms of his structures, while accommodation involves the trans-
formation of his structures in response to the environment. Although
conceptually distinct, these processes are simultaneouslv present in

every act. To illustrate: suppose an infant of four months is

presented with a rattle. The child has never before had the oppor-

““tunitv to play with rattles or similar tovs. The rattle, then, is a

feature of the environment to which he needs to adapt. The infant
tries to grasp the rattle. In order to do this successfully he must
accommodate. First, he must accommodate his visual activities to

perceive the rattle correctly; then he must reach out and accommodate
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his movements to the distance between himself and the rattle; in

grasping the rattle he must adjust hj}s fingers to the shape; in \\

1ifting the rattle he must accommodate his muscular exertion to itfs
B

weight. 1In sum, the grasping of the rattle involves a series of

acts of accommodation, or modification of the infant's behavioural

structures to suit the demands of the environment.

Grasping the rattle also involves assimilation. In the past the
infant has already grasped things; for him, grasping is a well-
formed structure of behaviour. When he sees the rattle for the first
time he tries to deal with the novel object by inqorporating it into
a habitual pattern of behaviour. In a sense he tries to transform the
novel object into something that he is familiar with, namely a thing

to be grasped. We can sav, therefore, that he as§4milates the object

into his framework.

Organjization

The product of this process of adaptation is a new oOr modified
organization.  Essentially when we learn something new, we can say
that the organization of our mind has changed. This change might
consist of the addition of a new fact, concept, or generalization,
or it could consist of the altering of an old regularity. For

, .

example, if a student who has previously thought of mammals as having
four legs finds out that whales are mammals, the concept of mammal
ichanges and a change in organization occurs. ”A new or modified
structure results and some semblance of equilibrium returns to the
cognitive system.

(adapted from Kauchak and Eggen, 1980, pp. 53-58 _
and Ginsburg and Cpper, 1969, pp. 18-19) %
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I.D. NUMBER

Program of Studies _ Major

Years of University Training

INSTRUCTIONS

"

N

In.this task you will be presented with six passages. Each
passage will be preceded by a question, concerning topic familiarity.
Please respond to the question before reading the passage.

The passages are incomplete in that certain words are omitted.
While vou are reading the selection, write in the blank the word which
you think will make sense and best complete the passage. Complete the
passages in order of presentation.

Upon completion of each passage inform me before continuing on to
the next passage.

Please turn to the example passage and we will begin.



\

EXAMPLE PASSAGE

THE COMPOSITION OF AIR

For hundreds of years it was believed that air was a single
\

substance, but it is now known that air is a mixture of several gases.

common gases, nitrogen and , make

up about 997 the total volume of
About 78% of the _ consists of nitrogen and
21% is oxygen. .The consists of very small

‘of carbon dioxide, hydrogen, ozone, and
of the gases neon, krypton, helium
xenon. Besides these gases, confains water vapour and

small particles of solid' . The

particles most commonly found in air are salt from the sea, dust from
the earth, microbes, and the pollen grains and spores produced by

plants.

(Sac%wand Yourman, 1971, p. 80)
l‘n'“\(f-

ks
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ORIGINAL PASSAGE
THE COMPOSITION OF AIR

Forghundreds of years it was believed that air was a single
substanée, but it is now known that ai;\if a mixture of several
gases. Two common gases, nitrogen and ogygen, make up about 997 of
the total volume of air. About 78% of the air consists of nitrogen
and nearly 21% is oxygen. The remainder consists of very small
quantities of carbon dioxide, hydrogen, and ozone, and of the rare
' gases neon, krypton, helium, and xenon. Besides these gases, air
contains water vapour and many small particles of solid métter. The
particles most commonly found in air are salt from the sea, dust from
the earth, microbes, and the pollgp grains aﬁd spores produced by
plants.

(Sack and Yourman, 1971, p. 80.)

o
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This is a passage about the composition of air. Briefly

discuss how familiar you are with this topic.

) AN
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This is a passage about the functions of language. g?riefly discuss

how familiar you are with this topic.




353

This is a passage about the development of thinking. Briefly

discuss how familiar you are with this topic.

4
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This is a passage about different kinds of variance. Briefly

discuss how familiar you are with this topic__
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This is a passage about different types of learning. Briefly discuss

how familiar you are with this topic.




This is a passage about the maintenance of cognitive

Briefly discuss how familiar you are with this topic.

equilibrium.

4y
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This is a passage about the scientific process. Briefly discuss

how familiar you are with this topic.
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INSTRUCTIONS: GRADUATE AND UNDERGRADUATE STUDENTS

I. D. NUMBER

Program of Studies ‘ajor

Years of University Training

)

INSTRUCTIONS

IDEA UNITS

Please read the passage and then divide the text into
individual idea units by placing a vertical line at the diyision
point.

An idea unit is defined as one which contains a complete
thought and/or represents a pausal unit. (a place where a

reader may pause)



UNDERGRADUATE STUDENT PRACTICE SESSION PASSAGE

DETERMINING AGE WITH RADICCARBCN

Carbon-14, also called radiocarbon s formed bv the activily
of cosmic rays on the earth's atmosphere. The more cosmic-ray activity,
the more radiocarbon is formed. The less cosmic-ray acliviiy, the iess
radiocarbon is formed.

Plants absorb radiocarbon from the atmosphere. V‘hen man eats
plants, his body alsp absorbs radi;carbon. At death, the accumulation
of radiocarbon in his body stops. and what is nresent continues to
decay and is not replaced. In about 5,600 years the radiocarbon is
thought to be half goﬁe. it is therefore said to have a '"half-life" of
that time. <

Thus, scientists tgke wood, charcoal, bone, or some other once-
living object, and get an idea of its age by measuring the radioactive
carbon present. If it is nearly half gone, the object is considered
about 5,000 years olg??néérly three-quarters none, about 8,000 years

old and so on. ltems over 20,000 years old cannot be datec by this

method.

(Sack and Yourman, 1971, p. ok)
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INSTRUCTIONS, EXAMPLE PASSAGE AND CRITERIA FOR'

DETERMINING THE RANKING OF THE IDEA UNITS
{
Al \\\\\: ‘ ]."\ »
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INSTRUCTIONS

Idea units differ in their importance to the centgzpal
meaning of a passage, and can provide support to the essential l{?%
meaning of the text to a greater or lesser degreg. Essentially,
units can be rénked in terms of whether they provide the most

support (4), moderate support (3), little support (2), and

minimal support (1), to the central meaning of the passage.

Please read the passage and assign each idea unit a ranking

of 4, 3, 2, or 1.

4... Most sq@@brt the central meaning
3... Moderate support to the central meaning
2... Little support to the central meaning !

l... Minimal support to the central meaning



EXAMPLE PASSAGE

\

THE FATHELR, HIS SON, AND THEIR DONKEY

4 4 3
A father and his soq/Were taking their donkey to town/{o sell
1

him/at t&e marl:etp]ace/ They had not gone a greét distance/when they
met a grougzof prett{ maidena/@ho were retuining from the to;n7/ |
The young girls were talking and 1aughin9/;hen one of thmn%nﬁed out,
"Look there// Did you ever é%e such foo]si/tg be walking alongside
the donkey when they nﬁ%ht be riding it?}/ The father, wheg’he heard
th157/t01d'§is son to get Sp on the donkeyj/and he continued to
stroll along merri]y]/

Tﬁgy traveled a little furfier down the roady/;nd soon came
upon a gro%% 3f o%d men télking// "There," said o%e of tZemv/athat
proves what I was sayingv/\gmt respect is shown to old age tzese days?/
Do you see that 1d;e voung boy riding the ganeyy/;hi1e his father has
to wa]k?/ You sho§1d get dowo/;nd 1etny0ur father4ride!7/ Upon this
the son got down from the donkey/and the father took his p]ace//

They had not gone far when they happened upon a group of
women and children. "lKhy, you laiy o]dyfe]]ow, you should be ashamed,"
cried several women at once. "How can you ride upon_the beast, when
that poor 11ttie boy can hardly keep up with you?" So the good-natured 
father‘hoigted his son up behind him. |

By now tﬁey had almost reached the town. »"fé]1 me frieqd,"
said a townsman, "is that-donkey your own?" |

“thy yes," said the father. |

"1 wdu]d not have thought so," said the other, "by the wa& you

overwork him. 'hy, you two are strong and aré better able to carry the

-y

363



364

poor beast than he is to carry you." 4

"Anything to please you sir,” said the father, “we can only
try." So he and his son got down from the donkey. They tied the
animal's legs together, and taking a pole, tried to carry him on their
shoulders over a bridge that led to the marketplace. This was such an
odd sight that crowds of people gathered around to see it, and to
laugh et it. The donkey, not 1iking to be tied, kicked so ferociously
that he broke the rope, tumbled off the pole into the water, and
© scrambled away into fﬁe thicket.

With this, the father and his son hung down their heads and

P

made their way home again, having learned that by trying to please

everybbdy, they had pleased nobody, andllost the donkey too.
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CRITERIA AND EXAMPLES USED TC DETERMINE THE RANKING

OF THE IDEA UNITS FOR THE GRADUATE STUDENTS

Level 4

Level 3

~

<

“Level 2

Level 1

5 or more

Example:

.5 or more

Example:
or
5 or more

Examplé%

S5 or more

Example:"

or

S or more

Example:

~

5 or more

Example:

participants must agree that

Idea Unit Number 3, P2:
4,4,4,4,4,3,4,4,3

participants ranked the unit
Idea Unit Number 28, P2:
3,3,3,3,3,3,3,3,2
participants ranked the unit

Idea Unit Number 12, P2:
4,3,3,3,2,2,4,2,3

participants ranked the unit
Idea Unit Number 10, P3:

12,2,2,2,2,1,1,2

participants ranked the unit

kv

Idea Unit Numpgr 25, P3:
2,3,1,2,1,3,1,1,2

participants ranked the unit

Idea Unit Number 52, P3:
l,l,ln2,2,%,l,l,l

the unit was a 4.

as

as

as

as

and 4 combined.

2 and a 1 combined.



Level 4

Level 2

Level 1
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CRITERIA AND EXAMPLES USED TO DETERMINE THE RANKING
OF THE IDEA UNITS FOR THE UNDERGRADUATE STUDENTS

7 or more

Example:

7 or more

Example:

or

7 or more

Example:

7 or more

Example:

or

7 or more

Example:

participants must agree

Idea Unit Number 2, P4:
4,4,4,4,4,3,4,4,4,3,3,3

participants ranked the

Idea Unit Number 14, P4:

3,3,3,3,3,3,4,3,3,3,2,4

participants ranked the

Idea Unit Number 36, P3:

3,3,3,2,3,3,2,2,2,4,2,3

participants ranked the

Idea Unit Number 24, P3:

2,2,2,3,3,2,2,2,2,3,2,3

participants ranked the

Idea Unit Number 26, P3:

2,2,1,2,1,3,2,2,1,%1,1,2

that

unit

unit

unit

unit

7 or more participants ranféd thg,ﬁnit

No instances of this ranking occurred, however a C s

hypothetical example would be:

1,2,1,2,1,1,2,1,1,2,1,3

ay

the unit was-a 4.

as

as

as

3 and 4 combined: ' '

s

e

2 and 1 combined.

as a 1,



APPENDIX F
PASSAGES P1, P2, P3, P4, IDEA UNITS AND

IDEA UNIT RANKINGS-

Most Support =M

1 £
Some Support = S
Little Support = L
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THE FUNCTIONS OF LANGUAGE (P1l)

I3

The term function is defined as the means by which a
purpose is achieved. o

The purpose that language serves is that of expressing
and constructing meanings.

Through the examination of children's thinking, four
primary ideational functions of language can be
recognized.

These are the directive, interpretive, projective and

o

relational furictions. 2p

Directive Function

5.

10.

11.

12.

- 13.

14.

The directive function is concerned with directing actions

a, - f

and operations. » N
At its simplest level ittis a running commentary on
actions as they are performed, :

and at its most complex it is concerned with the actions
of the self and others in planning and co-ordinating a
sequence of actions or operations. S

e

In the realization of this function two uses of language
emerge:. :

self-directing and other-directing. ;-

-
{ w

Prominent 4n the seif—directing of language is talk that "’
is monitoring the child's own action. '
This is usually indicated by a running commentary or
monologue,

which appears to keep the child aware of the actions he
is pexrforming. ‘ '

W
The other directive function is evident when language 1is
used for directing the actions of others.

’

This is usually accomplished through demonstrating
and instructing.

Ranking

M

M

M
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The

P

Interpretive Function

15.

16.

17.

18.

19.

20.

21.

22.

23.

’

'\ .
If a large part of the child's language is concerned
with his own action and activities,

there is another component that is a reflection of the
1nterpretatlon that the world has for him.

\ LW
Two uses of language serve the interpfetive'function:
reporting and reasoning.

Repgrting serves to identify objects and events that
the child -encounters. -

In this sense language is used to represent items"
and events that the child observes and tends to
indicate what aspects of the world around him the
child considers important. a

The use of language for reasoning develops frgm reporting

in which attentlon is given to ‘'several aspects of the
51tuatlon to be dlscussed . +

_ The child uses this component of language to impose

ordcr on the events which make up exp@rience.

Eséentiallyﬁthe interpretive funetion of language helps

the child deal with the world outside himself

' ‘

and reflects his ability to scan,|analyse, and récognize

relationships and 1mpose some order on the eventsg which
comprise his experiences. /

~

ProjectiVe Function

24.,

3

25.

26.

27.

The third of the ideational functions that 1aq uage
appears to serve is the projective function. /

/
This functlon is, concerned w1t ethe organlzatlon of
meaning for events that havg yet “Bececurred, and’
which may never take place. - /

L

v - . - . / ) ’**

Essentially, projective functioning involves the

“extension of thought beyond 1mmeq1ate or/personal

experlence .

Three uses of language are related to- the prOJectlve

- function: the predictive, empathetlc and

1maglnatlve use.
v
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28. Predicting involves projecting beyond the present S
experience and employs strategies that of necessity
anticipate events in the future or project into
events that are not part of direct experience.

29. These strateqies include forecasting, anticipating ® L
consequences, surveying possible alternatives,
recognizing problems and predifcting solutions.-

30. The empathetic use of language is concerned with S
imagining, \ . )
. 31. and expressing the feelings and reactions of other S

people to their experiences.

32. Compared to both the predichve and empathic uses of L
language, the imaginative use is utilized the most
frequently by young children.

33.  This 1s most noticeablé\%ﬁ children's representi%ional L
play. \
34. For instance, children pick up materials or objects ‘ L

and rename them, pieces of wood become boats, boxes
~ R N
becoma buildings, and sticks become quns.

3.  The c¢hild renames the material and by his actions~7 L
indicates that he is regarding the material as a
symbol for the actual.

Rglationdljig5gggﬁ

3. The purpose of this aspect of language 1s to establish, M

maintain and convey relationships between people. ™~
37. All children have needs,'both physical and L

psychological.

38. These needs are made explicit through the self-maintaining S
use of language.

39. Expression of need, protection of self interest and S ~
justification are the kinds of strategies that .the child ~
will use in an attempt to make others aware of him as
a person and his needs.
40, Other strategies such as criticism and thfeats are aimed S
at maintailning the child's status with others.



41.

42 .

43.

Lanquage that reflects the interactional nature of
the assumed relati nships, the way in which an
approach is made and the way the approach 1s received,

encompasses the int’jactional use.

The expression of these assumed relationships may
determine the kind of interaction that takes place.

The strategies that may be used will range from self-
emphasizing strategies that centre on the speaker's
view of the situation as in "Give me the car, it's
mine” to other-recognizing strategles that clearly
take into account the other person': pdint of view
(e.qg. "Would youllike to give me my car back now,

because I'm going home.™) .

. Rankinua
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THE DEVELOPMENT OF THINKING (P2)

i
|

i
e i
1: Piaget believes that the éhild's intellectual growth M
is characterized by a seri%s of stages:
. 1 ) .
2. sensori-motor, preoperational, concrete operational M
and formal operational tholught.
i
3 These stages represent dgeneral descriptions of how M
chlldren at different agee‘lnteragt with their
enV1FOnment \ ‘ : '
Sensori- Motor Thought
4. During the first two years of life the child is.making M
enormous cognitive strides. A /
5. At birth the infant exhibits a llmltéd ranqe of r,,_,,*~——f’f”§’
uncoordinated reflexes o ) Lo
6. which are a necessary condition for any subsequent - S
developnent. .
\
A\
7. The first four months show the start of}édaptatioh. S
i |
8. Initially the infant's adaptlve action mav be a chance L
matter
9. but it will be repeated until gradually a nev| Cognlthe ' S
structure or scheme developg.
\\ |
10. This process is known as a Jircular reaction. S
i
11. 1In the early months primary circular reactions enable S
the child to move from the reflex sucking scheme to the
more differentiated scheme of sucking his fingers,
3
12. or frdm seeing and touching an object separately to S
grasping an object he can sek.
i
I13. Between four and eight months the secondary circular S
reactions develop to the point in which the infant is
able to act upon his environment in an instrumental way.
~ t .
. |
1l4. For example, he can cause interesting sounds or sights L
to recur or to be maintained. '
15. These secondary circular recactions then become co-ordinated S

to form more complex schemes

Ranking

L

£



A

i

16.

18.

19.

and intentionality begins to develop.

For instance, the child begins to search for hidden
objects

and becomes more -interested in new things just because
they are new.

During the latter part of this stage the child moves from
this logic of action%po representing events which are not
perceptually present.

He moves from overt physical actions to covert e

internalized actions which are called pre-operations?
ix
At this point the child becomc . capable of thinking about

~doing X rather than actuallv performing the physical

manipulations.

Preoperational Thought

22.

28.

29.

30.

In the preoperational period the child begins to use mental
symbols (images or words) that stand for or represent
objects that are not present.

Some .examples are found in the child's play- his®bicycle
may be an airplane, L

a box becomes a house,
and a piece of cloth is used as a robe. |

During the early part of this stage, the Chlld is
egocentric and centred about himself.

He 1is unable to take another persan's point Af view.

Furthermore, the concepts of. the preoperational..child
his understanding of situations are~likely to be
dete ined by his immediate-perceptions *

and often he perceives only a 51nq1e Sailent aspect of
a particyt 1ar object or _event.

ConseQuen%ly the child may have no real conception of
abstract principles that guide classification and
seriation.

Rankina
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The Stagé of Concrete Operations

31. 'During-this period the deficiencies of the preoperational
. o
period are, to a large extent, overcome.

32. The child acquires the concept of conservation %v

33. _and becomes more aware of the principle of invariance.

34, Furthermore, he acqhires the concept of reversibility
. or the idea that in thoughts steps can 'be retraced,
\ ~actions can be cancelled .
- 7/
\ /
35.\ and the originalisituation can be restored.
l ‘
36.\ The operatlonal child also succeeds in other tasks where

| preoperational children fail. /

37. |He has a more advanced notion of classes ir an abstract
‘sense, '
1

38. Lnd he can sort_objects on the basis of such charactér-
&stics as shape, colour and size.

39. ﬁe also understands relationships between classes and A
#ubclasses,
\

40. and can recognize that an object can belong to both

iasses simultaneously.

41. The cognitive achievements of the stage of concrete
operations make the child's thought much mare solid
a flexible than it was earlier.

42. fe lis capable of elementary loglcal processes, or
prratlons,
43. and! reasoning deductivelyv, from premise to conclusion.

44, Howeéver, he does so in limited and elementary ways,

45, appJYIDQ logic only to concrete events and representations
of these.

V
I3

Formal Opgrations /

/
/

\ - -

46. Dealjng with verbal expressions of loq1cal relatlonshlps

requires "formal operatlons as dlstlnct from "concrete
operations," . ‘\

Ranking
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50.
51.

52.

53.

56.

57.

)
=1
tn

e : Rankina

and children do not ordinarily use these until the age - L~
of eleven or twelve.

N

The application of logical rules and reasoning to abstract
problems and propositions is the essence of mature
intelle<tual ability.

The adolescent can reason deductively, making hyvpotheses S
about problem solutions,
: ‘“‘5%? .
and hold many, watiables in mind simultaneously. 5
£l ® - |
He is capable of scientific rvasoning and of formal logic, S
and he can follow the form of an argument while discarding S

1ts concrete content.

In contrast with the operational child who is concerned S
only with concrete objects and representations of these,

the adolescent seems preoccupied with thinking. ‘ S
He takes his own thought as an object and thinks about S
thinking, :

evaluating his’;wn and others' logic, ideés and thoughts. L
He considers general laws as well aé real situations, S

and he is concerned with the hypothetically possible
as well as reality.
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KINDS OF VARIANCE (P3)

/ Ranking
1. To obtain\answers/to research guestions, '‘and to test M
hypotheseék\éifférenp kinds of variance are compared.
2. These forms of variance are populatiom{and sample M
variance, systematic variance, between-group variance
and error variance. .
,é‘ /“ N !
Population and Sample Variances
3. Population vériance is the variance of U, a universe M
or pcpulation of measures.
; N,
4. .If all the/meakures of a defined universal set, U, TS
are known,fthen the variance 1s known. :
5. More likely, however, all the meaSuer of U are not L
"avallable‘
6. tases the variance is estimated by calculating S
the variance of one or more samples of U
7 A good 6eal of statistical energy goes-. 1nto this L
. 1mpo\€§%t problem.
i
8.% A quesﬁion may anise- How *variable is® the 1ntelllqence L
of the citizens of Canada’
9., This }s a U or populatloq gquestion. . . L
. ;c" RSN - . N . . ‘& .
10. If there were a complé&e list of all the millions of L
peopie in Canada, g
/ \
11. and; there were also a complete list of 1nte111qence testy L
scores of these people— 5 s
{ .
12. the score variance could be simply if wearily computed. L
I . .
13. Nag such list'exists. ' L
f -
14. Sé samples—hopefully representatlve samples——of L
Cbnadlans are tested and means and score variances
domputed ’ f
_ , . o
15. the samples are used to estimate the mean and variance S

bf the whole population.
{ ]

/= i
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16. Sampling varilance is the variance of statistics cdmputed M
from samples. ) N
! T )
17. The means of four random samples drawh from a populé%ion ; Lo
. (gl
will differ.
18. If the sampling is random and the samples are large L

enough, the means! should not vary too much.

—

19. That is, the variance of the treans should be relatively
small. ‘ -

¢

letematic Variance

92}

20. Perhaps the most general way to classify variances 1s
as systematic variance.

21. Systematic variance is the variation in measures due M
to some known or unknown influences that "cause” the
scores to lean in-one directlon more than another.
%
22. Any natural or\:an~made‘influences that cause events to ) L
happen in a certain predictable way are systematic
influences. \

23. The achievement té&st scores of the children in a wealthy L -
suburban school will tend to be systematically higher
than the achievement test scores of the children in a
city slum area sch&?l.

achievement of children—as compared to the achievement
of children taught inexpertly.
1

24. Expert teaching mayJ;ystematically influence the . L

I T
25. There are many, many| causes of systematic vd#iance. L

26. The scientist SeekS\ﬁO separate those in which he is L
interested from thoSe\invwhich he 1s th interested.
. Al ‘ |
J7. Additionally hePmust attempt to separate from his . L
;systematic variances, variance that 1is random. :

-

. O
28. 1Indeed, research may naftowly and technical?y be defined L
as the controlled study of variances. -

Between-Groups (Experiimental) Variance

29. One important type of systematic variance in research M
is between-groups or,experimental varlance.



30.

31.
32.
33.
34.“
35.

36.

37.
38.

39.

40.

Error

41.

42,

45.

’ . i oA \
Betweerl-groups or experimental variance, as the name
indicates, is the variance that reflects systematic
differences between groups of measures.

The variance discussed previously, score variances,
reflects the differences between individuals in a group.

We can say, for instance, that, on the basis of present
evidence and current tests, Y

the variance in intelligence of a random sample of
eleven-year-old children is -about 225 IO points.

This figure is a statistic that tells us how much the
individuals differ from dach other.

Experimental variance, on the other hand, is the variance
due to the differences between groups of individuals.

It is often called "between~groups" variance.

If the achievement of urban and rural children in
comparable schools is measured,

there would be differences between the urban and rural
groups. . '
*

Groups as well as individuals differ or vary,

and it is possible and appropriate to calculate the
variance between trhese groups.

o d

W

Variancg

It is probably safe to say that the most ubicuitous kind
of variance in regsearch is error variance.

Error variance 1is the fluctuation or varying of measures
due to chance. o

. .
Error variance is random variance. '

It is the variation in measures due to the usually
small and self-compensating fluctuations of measures—
now here, now there; now up, now down.

It can be said that error variance is the variance in
measures due to ignorance.

)
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46.

48.

52.

53.

54.

Imagine a great dictionary in which everything in the
world—every &ccurrence, every event, every little

. . . r . . .
thing, every great thing—1s given in complete deta%J.

e
»

‘F
To ugderstand any event that has occurred, that is now

occurriaﬁ, or tﬁgt will occur, all one needs to do is
look it up in the dictionary.

With this dictionary there are obviously no random or
chance occurrences.

Everything is accounted for. .

- 1 . . . A
In brief, there is no error variance; all 1s systede}c

variance. >

unfortunat€ly—or more likely, fortunately—we do not
have such a dictionary. e

2

Many, many events and occurrences cannot be explalned.

Much variance eludes identification and control.

-

This is error variance—at least as long as identification

and control elude us.

AR
pen
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TYPES OF LEARNING (P4)

e

& .
Although individuals utilize mahy forms of learning,
the four types most preminent, particularly in the
construction of higher, level cognitions, afe
discrimination learning, concept learning,” rule learning
anq problem solving.

N : .
*Discrimination Learning

10.

11.

12.

1

In discrimination learning the individual learns to

‘make "n" different identifying responses to as many

different stimuli, which may resemble each other in
physical appearance to a greater or lesser degree.

Although the learning of each stimulus-response (Ss-R)
connection is a simple example of stimulus-response
learning,

the connection; tend to interfere with retention,
particularly if the discriminative aspects of the
chain have not been internali=z~d.

To illustrate: When an individual acguires a chain that
makes it possible 'for him to say alumette to "match.’
and then goes on to learn to say fromage for "cheese,"
he may by so doing weaken the first chain;

AN

he may forget th~ French word for "match.”

If he tries to learn fou~ 7 4 ~ords at nce  rather
than two, the process wi. .: mors than twice ws
difficult;

six at once will be 'more than three times as difficult;
and so on.

} ‘o
Increasing the number to be learﬁga does' not change
the basic nature of the learning process,

but it highlights the gffects of another process—
forgettlng.

Conseguently, to inhibit memory loss in discrimination
learning, individuals chains connecting 'each distinctive

stimulus with each identifying response must be thoroughly

internalized by the individual.

Ranking
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Concept Learning

381

" ~Ranking

-

13.

- 14.

15.

16.

17.

18.

1s.

20.

, 5
Through concept learning the individual's behaviourd M

comes to be controlled, .

not by particular stimuli that can be identified in S
specific physical terms, but by abstract properties of

such stimuli. ‘ )

&t

As an example, we ﬁay consider hHow a child learns the L

. concept middle.

Initially, he may have been presented with a set of ' L
blocks arranged like this: i H W -

If previous Ss-R learning has enabled him to receive .. v L
reinforcement for a request such as "Give me a block,”

he can then readily learn the simple .chain of picking i

up the middle block when his parent says, "Give ne the

middle one." . ‘

similar chains can then be established with other L
objects, such as balls arranged in the same
configuration ® @ @, or sticks R O

Adults, becaué} of greater language facility, need not S
learn new concepts in the manner previously described.

If an adult does not happen to know what middle means o S
he may learn it by acquiring a chain linking this word

with another concept he already knows, such as in between.

.

Rule Learning

.21,

¢ 22,

23,

24.

A rule exXpresses the relationship betééen two or more M
aconcepts. -

In a formal sense a rule is a chain of two or more S
concepts. :

. - . .
Rule learning is exemplified by the acguisition of the S
"idea" contained in such propositions as "gases expand-
‘when heated"; and "the pronoun 'each' takes a singular
verb." .,

Tan

Humén beings must learn large numbers of Such‘rules, from L
simple ones to highly complex ones. '



v

e

25.

26

Broblem Solving

Although'thefpossiﬁrli exists that these rules can ée
learned as simple verbal chains, doing so would result
in limited generalizability and applicaticn of the’rule.
¥ -
Referring «to our previous example "the pronoun ‘each’
takes a singular verb" the only kind of performance that
would be possible follawing such learnlng woild be
verbatim recall.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Once the human being has acguired some rules, he can use
them for many purposes in dealing with and contgolling

his environment,.

The individual can combine the rules he has already learned
into a great variety of novel h%gher-order rules.

He may do this by stimulating -himself ‘and also by
responding to various forms of stimulation from his )
environment. ' ' -

By means of the process of combining old rules into new
ones, he solves problems that are new to him and thus
acquires a still greater store of new capabilities.’

To solve a problem the learner must be able to identify
the essential features of the response that will be in

the solution before he.arrives at the solution.

This goal orienting‘condition appears to be important

. because of the lengthy chain involved in the process.
s

Then the necessary rules which have been previously
learned are recalled and are combined sc that a new
rule emerges and is learned.

»

- =
The cccurrence of problem solving events are likely to
occur to a greater or lesser degree in most dally
activities.

When an individu#® maps his route through traffic (asf
opposed to simply being swept along by it), he is 4
solv1ng a problem.’ -

This is further exemplified by the problems that are
solved by students in composing reports and themes, in
. [ . .
marshalling arguments to present a point of view, and

in performing laboratory experiments.

D
.
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e
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THE FUNCTIONS OF LANGUAGE
(P1)

The term function is defined as the means by which a purpose

is achieved. The purpose that language is that of

o

expressing and constructing Through the examination
g

of children's thinking, primary ideational functions
of language can recognized. These are the directive,
interpretive, and relational functions.

Directive Function -

The directive function concerned with directing

actions and operations. . its simplest level it 1is a

commentary on actions as they are ,
\

and at its most complex it concerned with the actions

’ I3

of the and others in planning and co-ordinating

sequence of actions or operations.

- h

In  ~_ realization of this function two uses

A

language emerge: self-directing anf

Prominent in the self-directing of is talk that is
moéhitoring the own action. This is usually indicated

a running commentary or monologue, which

to keep the child aware of actions he is performing.

The directive is evident when language is used

directing the actions of others. This

usually accomplished through demonstratipg and instructing.
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The Interpretive Function

a large part of the child's

e ———

s converned with his own action o activities, there
is another component that a reflection of the
)
interpretation that world has for him. Two uses

language serve the interpretive function: reporting

reasoning. Reporting serves to identify objects

events that the child encounters. In

sense language i~ ~ed to represent s and events that

the child observes tends to indicate what aspects of

world around him the child considers

The use of language for rgasoning_u_J from reporting in
which attention is N té several aspects of the situaption
be discussed. The child uses this ot
language to impose order on ~events which make up
experience. Essentially interpretive function of
language. helps the deal with the world outside himself

reflects his ability to scan, analyse,

recognize relationships and impose some order the

. . . b
events which comprise his experiences.

Pf%jective Function

third of the ideational functions that

appears to serve is the projective .

This function is concerned with the . of meaning for

events that have yet occurred, and which may never

<7
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|
|

- . . .
place. Essentially, projective functioning involves

the of thought beyond immediate or personal

!

Three uses oq language are related

t
the projective function: the predictive, empathetic

imaginative use. Predicting iﬁvolves projecting beyond
}

present experience and employs, strategies that
!

necessity anticipate events in!the future project into
t
|

events that are not of direct experience. These

strategies include , anticipating consequences, surveying
P A . *
possible alternatives, recognizing and predicting

the feelings and reactions of other

i

solutions. The empathetic us? language is concerned
!

with iﬁ)géning and |

i
b

td Pheir experiences. Compared to both

- |

predictive and empathetic use% of language, ' imaginative

use is utilized the most : by young children. This is

most in children's representational play. For instance,
{ )

i

pick up materials or objects and them,
{

pieces of wood become boats, . become buildings, and

sticks become guns. i

|

by actions indicates that he 1is regarding

child renames the material and

material as a symbol for the:

L

Relational Function 9
The purpose of this %spect of is to establish,
maintain and convey ; between people.

~

All children have neéds, physical and

?

i
i
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psychological. These needs are explicit through the
self-maintaining use of - Expreséion of need,
proteélion of self and justification are the kinds of
that the child wfll use in attempt to
ma%e others aware of f as a person and his needs.
\ .

strategies sugh as critjcism and threats /

aimed at maintaining the/pﬁild's statfrs™ others.
Language that refleefs’thg interactional of the assumed
- relationships, the way which an apptroach is made and

[y

way the approach is received, encompasses

{interactional use. The expréssion of these

relationships may determine the kind of

that takes place. The strategies that be used will
range from self-emphasizing that centre on the
speaker's view " the situation as in "Give me

car, it's mine" to other-recognizidg strategies

clearly take into account the other

point of view (e.g. "Would you like to give me my car back now,

because I'm going home.').

| ’ (Adapted from Tough, 1977, pp. 45-69.)
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THE DEVELOPMENT OF THINKING | \,
‘\ (PZ) . 1\ \\
Piaget believes tha# the child's intelchtual growth .is ‘ \\
: \

characterized by a series of stages: sensori-motor, preoperational,
v | . .
\ ‘ .

concrete operational and formal operational thodght. These

represent general descriptions oﬁ how cﬁiidren

o . A ;
different ages interact with their environment.

i
i
|

Sensori-Motor Thoqgﬁt § \

' \
the first two years of life

. \
child is making enormous cognitive strides. . » : birth

i
"

v/,/

| e

Cod e

the infant exhibits a limited; of uﬂboordinated ,

-

reflexes which are a
|

condition for'ényesubséQuent

s
-

, » | : !
development. ‘{he . four months show the start of

— e ——————

Initially the infant's adapqué action may

‘ . ;o :
a chance matter but it will \ repeated

{

-~ . - \
o ) 4

until gradually a new cognitiv g

or scheme develops.
\

R ‘ '
This process 1is .. as a circular reaction,. In the
. : |
‘ I

months primary circular reactions enable the

|
| r \

to move from the reflex sucking i
. 4

to the more differentiated scheme of ‘ hié fingers,.

\

Jor from seeing and | an objeét separately\;o grasping

s

re
an he can see. / &
2 §

|
Between four and by // months the secoA&ary circular
o , . ‘ |
|
reactions develop : the point in which the infant

able to act upon his environment \" __an

! " \

-



instrumental way. For example, he

i
sounds or sights to

)

cause Interesting

i
v
or to be maintained. These

secondary , = reactions then become co-ordinated to form

N

complex schemes and inténtionaliQIbegins to ®

For_instance, the child begins to '

for hidden objects and becomes more f in new things
just becausé tﬁéy new.
During the latter part of stage the child -

of action to representing events which

" moves from this -
T e

not perceptually present. He moves from

physical actions to covert internalized actions . are

~—~called pre-operations. At this point child becomes

X rather than actually

capable of thinking about

perforﬁing the manipulations.
Preoperational Thought ‘
In the preoperational period the begins to-

use mental symbols (images

words) that stand for or

repreéent that are not present. Some examples

N N
\

- found in the child's play: his may R,

be an airplane, a box

a house, and:a piece of

!

is used as a robe.

Duriﬁé early part, of this stage, the
\ .
" is egocentric and centered%pbout himself.
is unable to take, another person's e of view.

\

Furthermoie, the concepts of

\
prgoperational child and

\
\

\
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el

his 4ﬁderstandiq&iof are 1i£ely to be determined by

J j!ﬁmediate perceptions and often he perceives

ﬁ a single salient aspect of a object

|
or e%ent. Consequently the child have no real

, oo

,conertion of abstract ™ that guide classification ang}
éerﬁation.
The Stage of Concrete Operations

| .

K Durihg period the deficiencies of the
preogeratiOAAI ) .are, to a large extent, overcome.

i ; child acquires the concept of conservation
becomls more aware of the principle invariance.
Furtﬁérmore, he acquires the concept - revérsibility or
the id;h that in steps Cé? be retraced, actions can

\
|
f

cancelied, and the original situation can

i
|

restored.

The operational child also succeeds other
tasks where prepperational children fail. | has a more
advanced notion of in an abstract sense, and he

~sort objects on the basis of
characte#isticg as shape, colour and sizé. also
unders;aﬁds reiatiénships between classes and , and
can recognize that an object R belong to both classes
simultaneously.. ‘

The achievements of the stage of concrete

make the child's thought much more
)

(

390



Al

N 391

and flexible than it was earlier. is capable of G
o \;

elementary logical processes, ' operations, and

reasoning deductively from premise conclusion.

However, he dbes so in and elementary ways, applying

\

logic only \ concrete events and representations of
A\

these.

Formal Operations -

§ with verbal expressions of logical relationships

"formal operations' as distinct from "concrete

,"" and children do not ordinarily use

until the age 6f eleven or . The application of
logical rules and to abstract problems and propositions
is essehce of mature intellectual ability. The

2

can reason deductively, making hypotheses about

——

solutions, and hold many variables in

”~
/

simultaneously. He is capable of scientific and of

formal logic, and he follow the form of an argument

discarding its concrete content.

In contrast the operational child who 1is

concerned with conerete objects and representations of

the adoléscent seems preoccupied with thinking.

bl

takes his own thought as an and

thinks about thinking, evaluating his and others'

logic, ideas and thoughts. He considers general laws as well as real
\

situations, and he is concerned with the hypothetically possible as

well as reality.

(Adapted from Mussen, 1973, pp. 31-36.)
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KINDS OF VARIANCE
(P3)

i
To obtain answers to research questions, and test hypotheses,
v

different kinds of variance are compared. forms of
variance are population and variance, systematic
variance, between-group variance and variance.

Population and Sample Variances

Population variance is the variance | U, a

universe or population of . If all the/measures of a

~

universal set, U, are known, then /
. 3 T _

[ S

variance is known. More likely, however, the measures

of U are ndt . In such cases the variance is

D
by calculating the variance of one

| B}

%
| more samples of U. A good of statistical energy goes
i . 3 N

into this problem. A question may arise: How

I4

"is the intelligence of the citizens

Canada? This is a U or question., If there were a

complete list ali the millionsvof—people in

, and there we%e also a complete of
intelligen;e test scores of these . — the score variance
could be simply wearily computed.‘ No such list exists,

samples — hopefully representative samples — of

Canadians tested and means and score variances

The samples are used to estimate

: )
mean and variance of the whole




i .
. Sampling variance is the variance of computed

s
V

random samples drawn from

from samples. The means of

v

a populétion ’ differ. 1f the sampling is random

;7 l the sampies are lafge enough, the
should not vary too much. That e m , the variance of the
means sh&uld relatively small.

A\

Systematic Variance
: £

Perhaps the most general to classinyVariances‘

is as systematic . Systematic variance is the variation

. ~

in : due to some known or unknown R that

"cause" the scores to lean one direction more than

another. An or man-made influences that rause events
y

happen in a certain predictable way L

systematic influences.' The achievement test scores

the children in.a weaglthy suburban will tend to be
systematically higher the achievemént test scores ofﬂﬁ
the i in a city slum area school.
teaching may\systematically influence the achievement
children — a$ compared to the achievement children

' .
taught inexpértly.

Ther% are many, causes of systematic variance.

The scientisé to separate those in which he

| -

‘ interested from those in which he
not intereste?. Additionally he must éttempt separate

from his systhatic variances, variance is random.

393
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Indeed, research may narroﬁly ‘ technfcally be defined

as the controlled of variances.

Between-Groups (Experimental) Variance

One important type of variance in research is {
Al
between—grOUpsﬂnr ‘ variance. Between—groups or
experimental varjiance, as name indicates, is the
variance that systematic diffefe;ees between ‘groups og
measures. ' »variance discussed'previously, score
variances, reflects differences between individuals
‘in a group. can say, for instance, that, on
basis of present evidence and current . s

the variance in intelligence of a sample of eleven-
ye;r—eld children is about __ 1Q points. This figure is a ’

that tells us how much the ’ differ from

each other. Experimental variance, the other hand, is

the variance to the differences betweenvgroups of

.- It is often called "between-groups'' variance.

the achievement of urban and rural

. =
in comparable schools is measured, there . be differences
between the urban and groups. Groups as well as
individuals or vary, and it is possible ,
appropriate to calculate the variance between groups.

Error Variance g

It is probebly safe to __, that the most ubiquitous

kind of in research is error variance. Error .




fs the fluctuation or varying of

due to chance. Error variance is : variance. It is

the variation in due to the usually small -and

fluctuations of measures — now here, now

<

now up, now down.

ny
N Dy

It can said that error variance is the

in measures due to ignorance. Imagine

great dictionary in which everything in world — every
|
" occurrence, every event, every E thing, every great
thing — is given complete d;E;;l. To unde£§tand any’
event haS'océurred, that is now occurring,
that will occur, all one needs’ do is look it up in
./ dictionary. With this dictiona;y there are.

no random or chance occurrences. Everything

vaccounted for. In brief, there is.

.

i
error variance; altl-is systematic variance. — or more

\___‘—-w-\

likely, fortunately — we do have such a dictionary.
' Many, many " and occurrences cannot be ¥xplained.
, \ : “
Much eludes identification and control. This is

error variance — at least as long as identification and control elude

us. ‘ ©

(Adapted from Kerlinger, 1973, pp. 73-80.)

P



TYPES OF LEARNING I
(P4) X '

Although individuais utilize many forms of learning, the four
types most prominent, particularly in the construction of higher
level cognitions, are discrimination learning, concept learning, rule

learning and problem solving.

Discrimination Learning

In learning the individual learps to make

O

different identifying responses to as‘many

stimuli, which may resemble each other

physical appearance to a greater or . degree. Although

the learning of each (Ss-R) tonnection is a simple

N

example - - --~._ stimulus-response learning, the connections

- .

™

T \“,/ Uf ) ’
tend to with retention, particularly. if the discriminative
N

A
.

of the chain have not been ‘\\\ i

~

To illustrate: When an individual acquires

L8

chain that makes it possible for to say alumette to

"match,"” and goes on to learn to say

for "cheese," he may by éo weaken the first chain:

he may the French word for "match." If

tries to learn four French words once, rather than

two, the process be more than twice as difficult;

at orice will be more than times as

difficult; and so on. \ l/ﬂ the number to. be learned does

» change the basic nature of the process,




but it highlights the effects __ another process —

forgetting. Consequently, to inhibit loss in
discrimination learning, individual chains ___each
distinctive stimulus with each identifying must be

thoroughly internalized by the

Concept Learning

Through concept learning the individual's behaviour

to be controlled, not by particular

that can be identified in specific _ terms, but by

abstract properties of __ stimuli. As an example, we may

how a child learns the concept

Initially, he may have been presented = a set of blocks
arranged like : @ B B . If previous Ss-R learning
has him to receive reinforchent for a o
such as "'Give me a block,"” ___ can then readily learn the
simple of picking up the middle block L
his parent says, "Give me the one." Similar chains

can then be ~with other objects, such as balls

in the same configuration @ @ @ , or o

Adults, because of greater language facility,

not learn new concepts in the previously described:
If an adult does happen to know what middle means

may learn it by acquiring a linking
this word with another concept already knows, such as

in between.
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Rule Learning

rule expresses the relationship between two

. more concepts. In a formal sense
A
rule is a chain of two ’ more concepts. Rule learning
'\
is exemplified the acquisition of the '"idea" contained

such propositions as ''gases expand when ;

and ''the pronoun 'each' takes a verb". Human beings -

must learn large. of such rules, from simple ones
highly complex ones.
Al though the possibility that these rules can

\
be learned simple verbal chains, doing so would

in limited generalizébility and application of

rule. Referring to our previous example "

pronoun ‘'each' takes a singular verb" only kind of
ﬁerformance that would possible following such learning
would be i recall.

Problem Solving

Once the human being has some rules, he can

use them many purposes In dealing with and

his environment. The individual can combine rules he

has already learned into great variety of novel higher-

order rules. may do this by stimulating himself

also by responding to various forms

stimulation from his environment. By means " the process

N

of combining old rules new ones, he solves problems

that new to him and thus acquires




'{(u)

still greater store of new capabilities.

solve a problem the learner must

e —— e — ———— e ——

able to identify the essential features the response

that will be in solution before he arrives at the

* . This goal orienting condition appears to

important because of the lengthy chain

in the process. Then the necessary which have been

previously learned are and are combined so that a

Y

rule emerges and is learned.

The of problem solving events are likely
occur at a greater or lesser in most
daily activities. When an ~__ maps his rtoute through
traffic (as ‘ to simply being swept along by

), he is solving a problem. This is further exemplified
by the problems that are solved by students in composing reports and

themes, in marshalling arguments to present a point of view, and in

performing laboratory experiments.

(Adapted from Gagne, 1970, pp.
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THE SCIENTIFIC PROCESS
(Prl)

The scientific process is a naturally occurring part of our ’

A'ves. In addition to this ‘ . , science is characterized

by a search regularity, observation, and information

/.

prdcessing.

Searth for Regularity E | |

The . and probably most important feature of

scientific process isithe search for N

RN {

A regularity is a pattern that % occurred in the past.

and can - expected to 0céur again in the

The world is full of regularities X as: the sun rises
in the ) and like poles o% a magnet

while unlike poles attract.

| -
1 (8]

Defining science % search for regularity
implies a nature of scienée. On the one
science is a searc?, which implies 1 continuing activity.
This is the process of spiéhce; in the search for

, people engage in certain processes, such

observing and inferring. The other dimension science
is the product or content - N that search — the facts,
concepts, and that scientists have formed. One way

,

distinguisﬁ between process and: product is

think of the process,dfﬁéng%on as

A
s

doing component of this process. While s, actual forming

Sy
)




\

\,
\

\ N
of regularities involves the nature of science, the
N\

regularities once refer to the product or content
\

science.

Science as a Naturally Occurring Part of our Lives ,

Science 1s a naturally occurring and piéple
often act as scientists even knowing it. For/example,
shoppers < often go to several stores, stopping

each for particular items. Through their

v

they learn that certain stores have produce, others
have better meats, and others have cheaper canned goods.
These . are reached through observations the people

- as they shop. From these observations,

are formed which are used to future shopping behaviour.
A persoﬁ,is doing science, for example, when he
she varies a recipe slightly and the
changes in the final product. als9 occurs wﬁen someone
attempts t; « his or her behaviour and watches

effect this new behaviour has on

people, or when a teacher uses few teaching technique
and observes what tﬂis technique has on student
performance. ﬁhese people are attempting to find

in their world by shaping their into

recognizable forms.

Science is Based on Observable Data:

So far we said science is an attempt to

401
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patterns, and it is a natural ‘ for
people. A third charactetistic is /o i the regularities
|
formed are based upon | data. This is in contrast to

1 * b
activitiebs in which people form con¢lusions
| \
the basis! of opinions, feelings, superstitions,

J A

authorityl. . ' @

For instance, hisiorically, people described

in terms of evil spirits.j These ‘ were not involved in
the process j science, becaﬁse their conclusions were
based supérstition rather than on observable data.

, when people formed the generalizationﬁ "Disease ~

caused byibad air," the process

followed cogld be conside}ed scientific, even : this

belief is not currently aécepted. - regularity formed.
AY

was based upon the | - that' closing the window at night

the sickness. From this observation they

that sickness was sometimes caused by

& [

air itself. In time, however, the " of humours became

. harder and harder , 1 - accept because it failed to explain

other observations: mosquito netting prevents

» Physically fit people are less susceptible

disease than unfit people, and people ‘f“ &
keep themsglves clean are sick less | ~ than their/diftier
counterparts.'xBecause the ! of humours was una#le to
acéount | all fhe observations, a new explanatifn

. /
sought and the germ theory of was

|
i
T
l
!

“

born. i



information about how>closing windows

Science is Information Processing

We have seen that is characterized by a

X\

search for . or patterns based on observable data;

order for the process to be scientific,

. . !
people must form the patterns the basis of the

on intuition or superstition. In

information rather , B

E |
doing they take single items of information,

the inform%tion and transform it into

|
that are more usable than the

pieces themselves. This
activity, called informatidn ' , 1s a fourth major
—_— 1 B .

-

For example, the statement "Disease

characteristic of ;

is by bad Qir” was based on - or

!/
prevent malaria.

Information processing occyrred when these separate observations™were
|
summarized in a generalization.

|

403
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(Adapted from Kauchak and Eggen, 1980, pp.-3—15})



\ APPENDIX H
APP&ICATION COMPREHENSION QUESTIONS FOR PASSAGES
\ P2, P3, P4 and Prl and Pr2
\
i
1
1
\
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APPLICATION COMPREHENSION QUESTIONS FOR PASSAGES

P2 Question

P3 Question

P4 Question

Prl Question

Pr2 Question

P2, P3, P4 and Prl AND Pr2
Discuss the extent to which the passage has
contribute%*to your knowledge about the development

of thinking.

Discuss the extent to which the passage has
contributed to your knowledge about the different kinds

of variance.

Discuss the extent to which this passage has
contributed to your knowledge about the different types

of learning.

Discuss the extent to which this passage has

contributed to your knowledge about the scientific

’
N

process.

Discuss the extent to which this passage has

contributed to your knowledge of the child's auest

for equilibrium? .

e



&

(Note:

&

/

APPENDIX 1

CONDITION 3: EXAMPLE CLOZE PASSAGE

This example passade was only used i1f C3 preceded C4p

.

L1
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THE COMPOSITION OF AIR

|

For hundreds of yvears it was believed that air was a single
L0

\
substance, but it is noﬁ known that air is a mixture of several

gases. Two common gases| nltrogen oxygen, make up
i | : ’
about 997 of toral volume of air. About 78%

~he air consists of nitrogen and
21% 1is oxygen.

The remaijper consists

© very small
quantities of carbon dioxi&e,

/
{

, and ozone, and of the
rare (

neon, &rypton, helium, and xenon. Besides

i
gases, air ﬁontains

water vapor and
small particles of solid maJ

rer. T

i

he particles most commonly
4
founc

iq air are sal: from the sea, dust from the earth, microbes,
\ ,
and the pollen grains ancd spo;
4

res produced by_piénts.
‘ .

\

|

_ (Sack and Yourman, 1971, p. 80)



Original Passage -

THE COMPOSITION OF AIR

For hﬁﬁdreds of years it was believed that air was a single
substance, but it is now knﬁWn that air is a mixture of several
gases. Two common gases, nitrogen and oxygen, make up about 997 of
the total volume of air. About 78% of the air consists of nitrogen
and nearly 217 is oxygen. The remainder consists of very small
quantities of carbon dioxjde, hydrogen, and bzéne,andof the rare
gases neon, krypton, helium, énd xenon. Besides these gases, air
contains water vapour and many small particles of solid matter. The
particles most coﬁgogly found in éir are ;alt from the sea, dust from
the earth, microbes, and the pollen grains and spores produced by
plants.

(Sack and Yourman, 1971, p. 80.)



