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ABSTRACT

A standardized method has been developed which will
ccnvert prose training materials into a form which forces the
trainees to read the material with at least a minimal level of
comprehension. The materials, called programed prose materials, are
developed in an objective manner amenable to computer production.
Phase I of the project involved an extensive investigation of a new.
technique, the reading-storage test, for measuring the learning that

test and the paraphrase test. In the Phase II experiment, programed
prose was compared to reqular prose under low and high motivation
conditicns. The programed prose facilitated learning under the low
motivation condition and inhibited learning under the high motivation
condition. Phases III and IV, to be conducted within the next year,
will assess the effectiveness of programed prose of varying levels of
material difficulty and will investigate the effectiveness of the
method in a situation where it would be expected to be maximal.
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A standardized method has been developed which will convert prose

training materials into a form which forces the trainees to read the

material with at least a minimal level of comprehension, The materials,

called programmed prose materials, are developed in an cbjective manne
amenable to computer production. Phase | of the project invelved an
extensive investigation of a new technique, called the reading-storage

test, for measuring the learning that occurs during reading so that th

effectiveness of programmed prose could be properly assessed in Phases I1I

T
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I1I, & IV. This technical report covers the Phase I and Phase II research,

In six Phase I experiments, the reading-storage test was compared to two

other types of tests. The results suggested that the completely objective,

reading-storage test provides a better measure of the primary effects of

reading than its two closest ccmpetitcrsr iie., the cloze test which i

whlch is develaped subjectively but may be scored abjecf1vely In the

Phase II experiment, programmed prose was compared to regular prose under

low and high motivation conditions. The programmed prose.facilitated

learning under the low motivation éanditicn, and inhibited learning under

s

the high motivation condition, as had been hypothesized. It was concluded

that: (a) the objectively developed reading-storage test is valid as

measure of the learning, understanding, comprehending, or information

in reading situationz wherein attent¥on wanes,
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Introduction

This, research project is primarily concerned with investigating the

effectiveness of a method for increasing learning during reading., Another

important purpose is to investigate the validity of a new method for measuring

learning during reading. This introduction section will present an overview

of the entire project as well as an overview of this technical report.

Previous research results have supported the theory which contends

certain situations where low amounts of learning are expected, the amount
learned can be increased by forcing the learner to interact or behaviorally

respond to the stimulus materials. A new technique which forces an interaction

with prose materials has been proposed. It is unique in that it can be object-
ively deveiaged, i.e., a computer can be programmed to take prose as input and

produce the training material as output. The goal of this research project is

" to determine the conditions under which these materials, called programmed

prose materials, facilitate .earning.

In order to investigate the effectiveness of the programmed prose technique,
an appropriate measure of learning was needed. Previous measurement techniques,
such as multiple choice questions, have usually involved subjective judgments
on the part of the test developer. Subjectively developed criteria have two
sérisus'disadvantagesz (2) they are costly to produce since someone must be
paid a high rate for low production rates, and (b) the replicability of the
results for different people and different materials is always questionable. A
new method has also been'develaped for automatically producing standardized

objective tests for amount learned from prose materials, This type of test,

~called a reading-storage test, has the advantage of being programmable for

a computer. Given prose as input,a pragraﬁmed computer can output a test for

the prose material,

The entire project is to be conducted in four phases; Phases I and II were
accomplished during this past year and.Phases III and IV are to be accemplished
during the next year. 1In Phase I, the validity of the réadingastarage technique
was evaluated. In Phase II, the effectiveness of programmed prose was evaluated
in both low and high motivation cunditions. Phase IIT will assess the effective-
ness of programmed prose of varying levels of material difficulty. Phase IV
will investigate the effectiveness of the method in a situation where it would
be expected to be maximal, i.e., inner city high school youths reading Navy

training material,
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This technical report will contain the research results relevant to
Phase I and Phase II, i.e., the first year of a two-year project. Before
presenting the details of the research, two background rationale sections will
be presented. The fir5t section will provide the background for investigating
the effectiveness of programmed prose, and the second will provide the back-

ground for investigating the validity of the reading-storage test,
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Background for Programmed Prose

In 1917, Thorndike stated that the vice of the poor reader is to say the

words to himself without actively making ]udngﬁtS concerning what they reveal,

" Thus, Thorndike seems to be one of the first to recognize the importance of

getting the learner actively involved in the process of reading in order to

facilitate learning.

More recently, this area of concern has been researched by Rothkopf (1965).
Rothkopf was interested in understanding the role of student responses in pro-
grammed instruction and this prompted him to investigate specially developed
adjunct questions as facilitators of learning from prose materials, Rothkopf
(1970) has stated that some response on the learner's part is necessary to
transfari a nominal stimulus into an effective stimulus, and he has described
three classes of activity involved in effecting this transformation. Class I,
Orientation, involves getting Ss into the vicinity of instructional objects
and kéeying them thefe for suitable periads. Class II, iject Acquisition,
abjezts! Class III, Translation and Prncess;ng, involves systematic eye fixations,
translation into speech, discrimination and pracess;ng Much of Rathkapf'
researcth has focused upon the effectiveness of questlans and their placement
as facilitators of learning from prose. The use of questions does not seem
to be highly effective in this regard, at least when compared to an admonition
to '"read carefully and slowly" (see Carver, 1972a), However, Rothkopf's
research  does represecnt a concerted effort to thoroughly investigate a practical
technique for facilitating learning during reading by attempting to force the
learner to interact with prose materials.

Another investigatér who has been concerned with the activities that the

The £GJIQW1ng excerpt from Anderson (lQ?D) summarizes the nature of the pr@blem

. from an instructional point of view:

One cannot be sure what a student is doing when he is looking at the
pages of a textbook. He may be reading every line or he may be
skimming the page. He may test himself on the implication of

what he reads, but he may not. He may give selective emphasis

to certain sections as students seem to do when they underline
portions of a text. The student's emphasis is not necessarily the
emphasis that the teacher desires. The student may spend more time
on sections that he has trouble understanding, or he may skip
difficult sections. If the student gets bored or tired he may begin
to daydream or even go to sleep[p.349].

3,



Anderson points out that, traditionally, the word "attention" has been
used to designate the process whereby learners translate nominal stimuli into

effective stimuli. He contends also that the control of attention is probably

or given difficult material. Anderson suggests the following series of mediating
processes necessary for learning: (a) noticing the stimulus, (b) translating

it into internal speech, (c) evoking images for the things and events named by

the words, and (d) conceiving relationships among the imagined things or events.
He contends that '"...the chief problem for educational engineering is to discover
how to alter the characteristics of instructional tasks so as to force students

to do all of the processing required for learning [p. 363]." But, Anderson also
acknowledges that some procedures which force attention may in fact inhibit the

complete processing necessary for understanding and learning.

Two instructional techniques have received a great deal of research
attention as procedures which attempt to increase learning by forcing an inter-
action between the learner and prose paséagesg The research on the guestion-
technique by Rothkopf has already been noted. The other technique is the cloze-
technique, i.e., the deletion of certain words in some regﬁiar manner from a
passage and substituting underlined blank spaces. Cloze was first recommended
by Taylor (1953) as a method of measuring readability, Eut it has also been re-

searched as a teaching technique (see annotated review by Jongsma, 1971),

Both the cloze-technique and the question-technique have advantages and

disadvantages which are inherent to the approach, i.e., advantages and dis-

has the advantage that instructional materials can be developed from ordinary
prose passages in a tompletely objective manner. The cloze-technique can be
applied to any prose passage by any person (or machine) with the same general
results expected no matter who or what developed the materials. Conversely,
instructional materials must be suhjeétively developed from prose materials

under the question-technique, and this is a distinet disadvantage associated

using the best subjective judgments of the human producers with no standards or
guidelines regarding how to write the questions, the type of questions to use,
the number of questions, or the location of the questions. This lack of abjegts
ivity of the question-technique not only makes it difficult to generalize
research results but it also reduces its practical usefulness., An expert must
be employed to produce the questions.

Q
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From the standpoint of objectivity in development, the cloze-technique
has a distinct advantage over the question-technique. However, there are two
primary disadvantages inherent to the cl@zé!tézﬁnique which are not inherent to
the question-technique. The cloze technique involves a mutilation of the
learning materials, i.e., the prose, and this degradation of the original in-
all of the learners are not likely to be able to correctly fill in all of the
missing parts and thereby reconstruct the original messsge; Thus, the cloze-
technique may be expected to increase learning by forcing increased attention,
the original information is presented. This is not a problem with the question-
technique as the prose passage 15 always presented in its entirety:
questions are added but nothing is taken away. The other primary disadvantage
of the cloze~technique is that it represents a task which is quite different
from ordinary reading. An individual wust become a problem solver for each
missing word by trying out several candidate alternatives and then choosing the
one that seems best. Then, the learner must disengage himself from the primary
learning task and write an answer in the blank épace provided. This makes the
task highly inefficient as compared to ordinary learning by Ieadingg Since. the
multiple-choice task does not present this problem, it seems inherently better

in this regard as compared to the cloze-technique. -

Tt appears that both the question-technique and the cloze-technique contains

serious inherent disadvantagésg Recently, a method, called reading-input, has

~ been advanced which is similar to cloze but seems to encompass its advantages
while overcoming its disadvantages (Carver, 1971a). The technique has been used
as a test (see Carver, 1970) and as a method for estimating material difficulty
(see Carver, 1973d), but it also seemed useful as a technique to manipulate
attention during 1ea§ning! An example of the reading=input_technique is presented
in Fig. 1. Notice that it is similar to the cloze-technique except instead of
deleting words and requiring fill-ins,an incorrect word is added as an alternative

to the correct word.

-The reading-input technique overcomes the two primary disadvantages of the
cloze technique. There is very little interruption of the normal reading act
since the correct answer is usually readily recognized and there is no necessity
to write out a word since the simple checking of a box is all that is required.
The reading-input technique also preserves the abjectivity advantage of the cloze-

¢
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wrong words. The alternative wrong words are selected from the surrounding
context according to an algorithm that is amenable to computer production
(see Carver, 1971b).

COMPUTER
IN ORDER TO TAKE ﬁADVANTAGE
o - | larrroacH - )
OF THE INFORMATION-PROCESSING —ANALOGY
. - 7 | |term T )
AND ITS COMPUTER CONCEPTS, —A
IN
COMPUTER MODEL OF READING [~ [HAS
- - _ iR VER?H - )
BEEN DEVELOPED. THE TERM T ["MODEL"
7 " lpENOTE )
IS USED HERE TO : — |AND

Fig. 1. An example of the réadingsinput technique applied to a segment

of a passage.

The reading-input technique is very similar to programmed instruction when
411: is used as a method for manipulating attention by forcing the learner to
interact or behaviorally respaﬂd to the praser Thus, the reading-input technique
has been termed, programmed prose, when it is used for this purpose, and the

reading-input materials are called programmed prose materials,

There is nothing inherent in pragrammed_prase materials which will allow
learning to be directly manipulated. An individual who correctly chooses the
alternatives in programmed prose materials will not necessarily have understood,
comprehended or stored the information contained in the materials. An analogy
can be made to the old saying that you can lead a horse to water but you cannot
make him drinkg Programmed prose materials cannot be expected to make the horse

drink (the student learn) but they can be expected to make him put his mouth in

. the water (interact with the learning material). And, you can be reasonably sure

that the horse (the learner) will never ingest any water (information) if he

never puts his mouth into the water (if he never interacts).
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Programmed prose would seem to be an indirect facilitator of learning in
those situations where attention was not expected to be optimal. If the
learner was sufficiently motivated, if the materials were not too difficult,
and if the time spent learning was not too éxtensive, then programmed prose
would probably be an inefficient way to learn. For a college student who has
high ability and who is motivated to learn in his introductory psychology class,
the conversion of the regular textbook prose into programmed prose is 1ikely to
inhibit the amount he learns per a fixed interval of time., This is because the
lack of attention is not a problem. Programmed prose would force this indi-
vidual to do things while reading that would interrupt his normally efficient
learning activities. On the other hand, for students who are relatively low in
ability and who are not very interested in psychology, programmed prose may
force them to attend to the learning material, Tharefafe, the student may learn
much more efficiently than otherwise would be the case. Programmed prose could
be expected to facilitate learning in those situations where attention wanes,
but it should inhibit learning in those situations where attention is continuously
high.

to facilitate learning.



Background for the Reading-Storage Test

Richard Anderson (1972) has contended that procedures for constructing
and describing comprehension tests are a "mess' because it is impossible to
know what the tests measure. HYe recommends that drastic action be taken.
The present research on a reading-storage measure represents an attempt to
solve che long recognized problem that Anderson has articulated so well,  How
do we measure the primary or beneficial effects of reading? What empirical
is given something to read has in fact comprehended, understood, or stored the
information that he has supposedly read? Anderson argues extensively for the
use of paraphrase questions, He contends that an individual can answer other
types of questions, e.g., verbatim, using orthographic or phonological encoding

without any of the comprehension that is associated with semantic encoding.

for measuring the primary effects of reading, some béékgraund is needed for
understanding the processes involved in reading. First, it is necessary to dis-
criminate among the possible processes that an individual may engage in when
prose passage in presented. The individual may scan the passage to find a

particular werd. The individual may rapidly skim or skip over the passage to

i

get some idea of what the passage is about., The individual may try to memorize

the passage word for word. The above activities and purposes are not exhaustive
but are illustrative of the many different ways of processing the information cons
tained in prose materials. None of the above ways are of direct interest at '
present. What is of interest is the type of activities normally engaged in when a
person is said to be reading. These activities are considered to be a communication
process wherein the thoughts of the originator of the communication (i.e., the
author) are being understood, comprehended, or stored by the reader of the communi -
cation (see Skinner, 1957, p.278). Carver (197la) has contended that the 'under-
standing" function is automaticaily a type of storage function in that under-
standing means that the thought has been successfully related to previously stored
thoughts, knowledge, or information, This "relatiﬁg to" function is a type of
coding function that is similar to what Pribram (1968) talks about when he discusses
the basic coding of experience, i.e., Imaging. That is, most reading is an ex-
periential process which stands as a surrogate for the faiinwing: {(a) actually

visiting the island that the passage describes, (b) actually participating in

Q
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the happenings associated with the characters of a novel, or (¢) actually
witnessing the events described by a newspaper reporter. This ''relating to"
function is also similar to what Robinson (1960) called the fusion of ideas
read with previous experience, and what Newell and Simon (1967) referred to as

a chunk fixated in long-term memory or "familiarization." In a recent simu-

. lation of human long-term memory, Fridja (1972) explained the process this way:

The same interaction between input and stored.information may be

used to integrate new information into the network. By linking it

up to an appropriate place, available implications may become
accessible and, therefore, the corresponding variety of access-ways
may permit subsequent recall. Lccating new information in the network
may well be considered the major aspect of the process of "under-

standing" new input [p. 16].

One of the obvious implications of the above view of reading is that it is
normally a process which involves no output or retrieval mechanisms (see Carver,
1971a). Just like any other ordinary experience, while the event is happening
there is usually no subpraseés which codes certain parts so that they can be
retrieved later (i.e., remembered} with perfect accuracy. Wﬁile experiencing
ur withessing an automobile accident there is usually no subprocess which auto-
matically goes about coding the facts that the insurance investigators will
later regard as important. Jt is only after the event that we remember to execute
these coding procedures, ncherwise we may not be able to accurately retrieve those
parts of the event which insurance companies regard as important. The information
that is stored during reading involves a similar experiential process, i.e., no

are later cued, certain aspects of the experience can be efficiently retrieved
with near perfect accuracy. ;

This view of the reading process, presented above, may be considered as an
inefficient information-processing system. Yet, it can be argued that it is
highly efficient. Unless an individual can predict quite accurately those
selective aspects of his experience which will be deemed as important in the
future, he will spend a great deal of his time extensively coding for retrieval
many parts of his experience that will never be useful to him in the future.
This would be inefficient.

Because reading is primarily an experiential event, with no automatic
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coding of events using specific retrieval cues, it is difficult to ascertalin
whether a certain stimulus event has actually been experienced or stored. If
all the important aspects of a reading experience were stored in memory in
certain locations identifiable by numbers, as is ordinarily the case with com-
puters, then we could find out if a certain aspect of an event had been ex-

perienced by asking for a retrieval of the information stored using the appro-

' priate code number. Such is not the case with reading.

If the information that is stored during reading is not stored with spécifi:
retrieval codes, how dres ome go about measuring the primary. effects of reading?
In the following excarpt, Spinelli (1970) provides a hint of how we can probe

the existence of this type of stored information:

-It seems to be more economic to suggest that the basic structure

of the memory system used by the brain is not addressed by location
(location addressable} but by content (content addressable). What
this means is that to retrieve a chunk of information all that is
necessary is to provide the system with a fraction of the chunk,

and the remainder will be played back [p. 295].

It ap?éars that one of the best ways of determining whether a chunk of
the information contained in a reading passage was stored is to provide a part
of the original chunk and see if this will cue the remainder of the original
information. Now, we are faced with-how to actually put this theory into practice.
The traditional use of multiple-choice questions makes use of this theory when
it provides part af-the original information in the question and the alternative
answers, However, as Anderson (1970) has noted, the traditional use of multiple-
choice questions has other large disadvantages. There are usually no guide-
lines or standards for: (a) what type of juestions to ask or (b) how many
questions to ask. Anderson (1970) has made recommendations which provide solution:
to both of these problems. He states: "...in order to answer a question based
on a paraphrase, a person has to have comprehended the original sentence, since
a paraphrase is related to the original sentence with respect to meaning but un-
related with respect to the shape or sound of the words [p. 150]." Thus, the
paraphrase suggestion provides a solution to the problem of what type of question
to ask, and Anderson seems to have suggested, indirectly, a solution to the
problem of how many qﬁestions to ask by mentioning the sentence as a unit, That
is, a paraphrase question could be written for every sentence in a passage. Or,
a proportion of the sentences could be sampled and the results generalized to

the population of sentences.

10.



The major problem with the paraphrase question approach is that the quality
of the solution depends upon the artistic ability of the evperimenter. As such,
it has the liabilities of any subjective s *ution. Its replicability is highly -
questionable and large amounts of human resources are needed for implcmentation.
The paraphrase approach may be labeled as an objective approact since the answers
to the questions may be determined objectively. Yet, the only part of this type

of test that is objective is the scoring. The test development is subjective
and to label such tests as objective tests is highly misleading.

Another method which has been used and recommended as a measure of the
effects of reading is the cloze test (e.g., Bormuth, 1969a). Again, the primary
advéntaga of the cloze procedure when it is used as a measure of reading compre-
hension is that it is highly objective from a development standpoint. Scoring
of this test usually involves some subjectivity, but "this is minimal. The cloze
test also provides an inherent solution to the problem of what type of question
to ask. Cloze also seems to provide a technique which is compatable with the
theory of providing a part of the original information as a cue for playing back
all of the information, In most cloze tests, four-fifths of the original in-
formation is presented and one-fifth must be played back (i.e., every fifth

word iz deleted).

. Although the cloze test has several advantages as a measure of the primary
effects of reading, it does have an inherent disadvantage that needs to be dis-
cussed, If too much of the original information is gresenﬁedj the learner will
process information from the test itself and be able to infer the original in-
formation in its entirety without ever‘encguntEfing the original information.
Anderson (1972) discusses one aspect of the problem as follows:"The trick will be to
devise techniques for constructing questions that can be answered if 4 person has
SEmantieéllybancaded a communication but not answered if it has been encoded
only perceptually or phonologically [p. 148.] Thus, the problem is to provide

enough of a chunk of information to arouse the stored information if, in fact,

parts on the test can be recognized from background knowledge or from the in-

formation presented in the test itself,

original information that individuals can correctly fill in many blanks without
ever storing the original information. Also, when all of the information in a
passage has been stored, it is often impossible to recall the precise words

é 1 used in the original passage. The above reasons explain why the cloze test
Q. :
ERIC 1
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has been shown to be relatively insensitive to the gain in information that
accrues during reading (see Carver, 1973a, Coleman & Miller, 1968). The

regular cloze test seems to provide too much of the original chunk of information
to be sensitive to low degrees of infarmatian stored and the nature of the cloze

task itself is such that it is not sensitive to high degrees of information stored.

It is not a simple matter to determine the quantity and quality of the
original chunk of information to be provided when testing for information stored.
This general problem is explained in some detail by Spinelii (1970) who states:

If wave forms in the brain represent stimuli, responses and the
consequences of responses as we have previously seen (Pribam et. al.,
1967), then presentation of the stimulus will generate a playback
of the whole sequence; that is to say: recognition of the stimulus,
the appropriate behavior that went with the stimulus, followed by
the expectation of the consequences of the behavior. The amount of
extra information obtained by the network or by the organism is
greater, the smaller the segment of the total input string. The
amount of uncertainty, and therefore of risk for the organism in
using the sequence itself becomes, on the other hand, correspondingly
greater. An analogy in the auditory mode helps in understanding the
significance of this parameter. . The name of a song followed by the
playing of the whole song will, of course, be recognized, if it has
been heard before. The name of the song followed by half of the
song will enable the listener to remember the remainder of the song.
Ultimately, just the name of the song, or a few notes, will enable
the listener to recall it entirely. But if the notes are too few,
or if the name of the song is equivocal, then the level of match
would.be correspondingly very, very small and might not enable the
recaller to identify which song we are referring to. It might be
that the few notes provided are part of the beginning of many songs.
Ideally, then, the acceptable match parameter should be set for that
minimum value which allows unequivocal recognition of the stimulus
with recall of the associate behavior and consequences of behavior.

The trick then, is.to provide the minimum value of the match parameter

which will trigger the retrieval of the ariginally stored experience. If toe

reconstructed. Iiﬁﬁaaﬂﬁpgh of the original passage is presented, ‘it will be
difficult to determine whether that which is played back provides evidence that
the information was originally sf@réd or whether the individual was able to
correctly infer most of the original passage from the information he was pre-

sented on the test.

The original reading-storage type of test, suggested by Carver (1971a), was
conceived so as to solve the above problem as well as to provide a completely

objective test. However, this first suggested form of the reading-storage test

12,
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was pilot tested and found to bé only slightly better than the cloze test in
discriminating between those who had actually read a passage prior to taking
the test and those who had taken the test without every having an opportunity
to read the passage. Subsequent to this finding, a number of different types

of reading-storage tests were developed and pilot tested. An example of the

type of reading-storage test which seemed to have the most potential is presented

in Fig. 2 on the next page. The passage on which the test is based is also pre-
sented in this figure. The answers to the first few items, in Fig. 2, have been
circled as an aid to understanding the following description of the test. The.
reading-storage (RS) test consists of the original passage in capitalized form

except for every other word; only the initial letter of every other word remains.

deleted and replaced with an incorrect alternative acc@féing to an algorithm
(see Carver, 1973c). The task for the individual is to read the original passage,
turn to the test and without referring back to the Qriginai passage, identify

The basic rationale underlying the RS test has already been presented.
However, there is one additional aspect of the test that needs to be discussed,
What about an idiot savant who could memorize the words without understanding or
comprehending anything, and still make a perfect score on the reading-storage
test; thus, erroneously indicating perfect storage, understanding, or :@mprehensicn,
The frequency of occurence of such idiot savants is either zero or near zero so
it does not seem necessary to be too concerned with this problem. However, the
question still -remains, to what extent does the simple memorization of words
erroneously inflate the scores on the RS test? Although learning, for many ex-
perimental psychologists, is synonomous with memorization of words (e.g., see
King, 1971), others, such-as Danks (1969), have argued that the learning and
comprehension process '...are not necessarily isomorphic and the variables identi-
fied as important in one situation may have a minimal effect in the other [p. 696]."
The primary assumption underlying the use of the RS test that is relevant to this
memorization problem concerns a normal forgetting curve. Anderson (1972) has
suggested that "...a printed verbal stimulus is usually phonologically encoded
and then, if it is to be remembered for more than a few moments, it is semantically
enceded [p. 146]." It is assumed that memory for orthographic and phonological
cues do fade quickly and that the reading-storage test would be valid only in
those situations where a certain minimum body of prose was tested under certain

time limit conditions. The reading-storage test would be expected to be valid

13.



Example Passage

This is our Post Office. It is in our city. Many people work here. There
is a Post Office in every city in our country. And Post Offices in every country
in the world. : :

A Post Office helper must be honest. He must be a good worker. A Post Office
helper handles lots of mail. A Post Office helper handles lots of money.

The Post Office sends letters and packages, magazines, and newspapers all over
the world. It sends small animals and plants, too. It sends money for us. It
saves money for us. It puts-money to work for us, too.

Reading Storage Test on an Exampie Passage

THIS 1S
Loo___PosT o, ITI__ N (i) _crm. M. peOPLE
2. W___ HERE, C,__ A___POSTO___IN E___ CITY
3. (L)__ OUR C__. ANDP___ OFFICES I___EVERY C___ IN
4. T___WORLD. A___ POST O__ H}:LPFR M BE S_Qgﬁ HE
s. M___ BEA___ GoOD N__. A.E‘.;L_ OFFICE Il HANDLES

6.. S___ OFM___. A P___ OFFICEH___ HANDLES L___ OF
7.0 M__ . THEC___ OFFICE S___ LETTERS A___ PACKAGES, M__ , AND
8. N__ALLO___THEW__ . I S____SMALL W___ AND

9. H__, T00. I___ SENDS M___ FOR U__ . IT S___ MONEY

0. F___US. A___PUISM__TOW___ FORU__, TOO.

Fig. 2. An example reading-storage (R5) test on an Example Passage,

14,
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only when an individual was given an amount of time to spend on a passage that
approximated the amount required for normal reading (e.g., between about 100 and
300 words per minute). If extensive amounts of time are given, then the test is
likely to become invalid as a test of the degree of understanding or comprehension
because memorization of words is likely to become a primary factor. Also, when
the number of words in a passage drops below 100, then it seems rveasonable to
become concerned about short term memory for words (i.e., oerthographic and phono-
logical encoding) as a primary factor. Certainly, the reading-storage test would
not be valid for the .comprehension of isolated sentences, a primary concern of

Anderson (1972).

Thus, the use of the reading-storage test appears to be on a rationally
sound basis when it is used to measure the understanding or comprehension which
occurs during the usual processing (i.e., reading) of prose. Stated differently,
there seems to be ample theoretical rationale to support the investigation of the
reading-storage test as an indicator of the extent to which chunks of information,

in the form of sentences, are stored during the normal reading of prose,

It is assumed that there will never be a perfect measure of comprehension,
understanding, or stored experiences. This is because the concept itself is not
precise enough to warrant any one perfect measure, and because better empirical
indicants will only increase the probability of correctly detecting degrees of
comprehension., As scores on the reading-storage test increase, the probability
that comprehension occured also is assumed to increase. It does not necessarily
solve the problem to make the criterion for comprehension more and more stringent,
as Anderson (1970) seems to .do. As the test becomes more and more stringent,
store the information. However, while the test is made more and more stringent,
the probability also inciéases that a person who did in fact store the information
will be erroneously regarded as not having done this because he did poorly on
the test. The number of errors, both Type I and Type II, need to be minimized,
and it is not appropriate from a strict measurement standpoint to maximize one

type of error at the expense of the other type.

The reading-storage type of measure seems to show a great deal of promise
as an optimum indicator of the important and primary effects of normal reading,
whether these effects be called understanding, comprehension, or stored in-
formation. One of the purposes of this research project is to investigate the
validity of the reading-storage test, by studying the extent to which its purported

theoretical validity can be supported with empirical evidence,

15.
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Set I Experiments

Overview

Purpose. Three separate cxperiments -- Experiment IA, Experiment IB,
and Experiment IC -- were conducted in the Set I Experiments. The general
purpose for all three experiments was to investigate the properties of the
reading-storage test by comparing it to a form of the cloze test. The regular
cloze test already been shown to be insensitive to the primary effects of
reading (Carver, 1973a), but other forms of the test appeared to deserve full

investigation.

One way to evaluate the reading-storage test is to compare the amount of
gain on the test with the amount of gain as estimated from the Ss own subject-

ive estimates of degree of understanding. Subjective estimates of the under-

Deese (1970), and Carver (1973a) found that such estimates were very reliable
and extremely sensitive to the primary effects of reading. Carver found that
these estimates approached zero when understanding would be expected to
approach zero and they approached 100% when the accuracy of understanding

would be expected to approach 100%. Thus, it appears that the reading-storage

comparing its sensitivity with the sensitivity of the understanding judgments.

Subjects. Forty-eight college students from the University of Maryland
were paid to participate. The volunteers were recruited via an advertisement
placed in the school newspaper. The advertisement referred to an educational
research project without explaining the nature of the experiment, i.e., that

it involved the administration of reading tests,

Procedure and Instructions. The Ss were tested in 14 sessions ranging

in size from three to four individuals per session. The general nature of the
experiment was explained at the outset. The Ss were told that they: (a) would
receive $6.00 in cash at the end of the four hour experimental session, (b)
could receive an additional bonus depending upon their test performance, and
(e) would probably receive an average bonus around $6.00 with some individuals

earning a bonus as low as $4.00 and some as high as $11.00 or $12.00,
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The Ss were further informed that: (a) the testing would be conducted in

hour, and (c) there would be 22 short reading tests altogether,

The Ss were told that the paragraphs they would be given to read would be
approximately 100 words in length and that they would be given cne minute to
read each paragraph prior to taking the test on the paragraph. They were told
that if they finished reading a paragraph before the time limit expired, they
should go back to the beginning and read it again, and keep recading until the
buzzer sounded. The Ss could ascertain the amount of time remaining by observing

the timer which was located immediately in front of them.

Tests. There were two types of tests -- a reading-storage type test
(R5-Test) and a modified-cloze type test (MC-Test). An example of the RS-Test
has already been presented in Fig. 2.

The procedures for developing the RS-Test used in this research have been
described in detail elsewhere (Carver, 1973c¢). Briefly summarized,the procedures

are: (a) retype the original passage in capital letters with 10 words per line

. of running text, (b) for every other word, delete all letters except the initial

such as a standard dash, and (¢) for each line containing five of these skeleton
type words, randomly delete one of these five initial letters and réplaze:it
with a different letter selected from the population of initial letters in the
passage. The task for the S was to circle the wrong letter on each line of the
test, The time limit for each RS-Test was 3 minutes. Pilot data indicated

that this amount of time allowed 90 - 100% of the Ss to finish the test.

The MC-Test was a modification of the regular cloze technique. Instead
of deleting every fifth word, as is usually done in the regular cloze procedure,
every fourth, fifth, and sixth words were deleted and rsplaced with the initial
letter of the word. Presented in Fig. 3 is an example of an MC-Test for the
example passage in Fig.2, The task for the § was to fill in the blanks with the
correct words using the initial letters as cues. As an example, the correct
words have been inserted for the first one-half of the test in Fig. 3. The
time 1imit for the MC-Tests was seven minutes. Pilot data indicated that this
amount of time allowed 90 - 100% of the Ss to complete the test.



THIS IS OUR

WORK HERE. THERE

COUNTRY. AND POST
COUNTRY - IN - THE
OFFICE HELPER MUST
MUST BE A

POST OFFICE HELPER
MATL. A POST
LOTS OF MONEY.
SENDS LETTERS AND
SENDS SMALL ANIMALS
IT SENDS MONEY
SAVES MONEY FOR

MONEY TO WORK

Fig. 3. An example of a Modified-Cloze (MG) test

in Fig., 2.
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Design. The overall design for the Set I Experiments is presented in Table 1.
There were two types of experimental sessions, Type I and Type 11. The Ss who
participated in the Tyﬁe I session were administered RS-Tests in Experiment TA and
MC-Tests in Experiment IB and Experiment IC. The Ss who participated in the Type
I1 session were administered MC-Tests in Experiment IA and RS-Tests in Experiment
IB and Experiment IC. The experimental passages were all the same in all three

studies, only the type of test varied from the Type I session to the Type II session.
Table 1

Overall Design for Set I Experiments

Session
Type I Type II

Experiment IA R5-Tests MC-Tests
(N=24) (N=24)

MC-Tests R5-Tests
(N=20) (N=20)

o=l

Experiment I

Experiment IC MC-Tests RS-Tests
(N=24) ’ (N=24)

Scoring. The scores on RS-Tests were percent correct scores derived from the

following equation:

Number of items right minus one-fourth the number of items wrong x 100 (1)

Total number of items

The percent correct score on the MC-Tests was determined by: (a) counting
the number of correctly filled-in items (spelling errors were disregarded) (b)

dividing by the total number of items, and (¢) multiplying by 100.

Data analysis. Since many of the score distributions were highly skewed,
the average value for any particular treatment-condition was estimated by the

meédian.

19,



Experiment IA

Purpose. The primary purpose of Experiment IA was to determine how
sensitive the RS-Test was to the primary effects of reading by administering
the test under both reading and non-reading conditions. The sensitivity of
the ﬁSETest was to be evaluated by comparing it to the MC-Test and to
undérstan&ing judgments. To determine the generality of its sensitivity,

four different levels of passage difficulty were investigated,

Subjects. There were 24 Type 1 Ss and 24 Type II Ss.

Procedure. In order to familiarize the Ss with the task required by each
test, they were given an example passage and an example test on the passage.
The first one-half of the answers were already :ampleted.cn the example test.
With this example test and the original passage in front of them, the Ss were
instructed to try to figure out the answers to the feméiﬂder of the test. The
E gave each § individual help as was needed, and the answers were graded so as
to be certain that cach S understood how the test worked. Then, the Ss were
informed that they wou'd be administered a reading passage and a test on the
passage for practice. All of the regular experimental procedures were employed

during this practice trial,

Prior to the presentation of the practice trial, an estimation procedure
was explained to the Ss. They were asked to estimate the number of complete
thoughts in a passage that they understood immediately after they finished
the passage. They were instructed that: (a) a sentence is a complete thought,
and (b) the estimate could be anywhere between 0 and 100% with 0 indicating
that none of the complete thoughts had been understood and 100 indicating that
all of the complete thoughts had been understood. At the top of each test the
following pérﬁents were typed -- 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 =--

and the § was instructed to circle the one which best represented his own estimate.

The Type I Ss were informed that they would receive 5¢ for each correct
answer on each test, i.e., the RS-Test, and the Type II 55 were informed that
they would receive 1¢ for each correctly filled-in blank, i.e., the MC-Test.

The Ss were also informed that they would be given 10 tests, but that on 5 of

. |
|
20.
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Passages. The 100-word passages used in Experiment IA were selected from among
the 330 passages studied by Bormuth (1969b). The eight passages selected were
chosen to represent four levels of difficulty as indicated by the RIDE Scale
(see Carver, 1973d). The RIDE Scale is simply the number of letters per word
(lpw). The RIDE Levels are: Level 1, up to 4.0 lpw; Level 2, 4.1 to 4.5 lpw;

. Level 3, 4.6 to 5.0 lpw; Level 4, 5.1 to 5.5 lpw; Level 5, 5.6 lpw and above.

Two passages were chosen to represent each of Levels 1-4. The two Level 1

passages were randcmly selected from those passages with RIDE values of 3.7 and
5.8. Levels 2-4 were chosen from those with RIDE values of 4.2 § 4.3, 4.7

§ 4.8, and 5.2 § 5.3, respectively. After selection, the eight passages were
divided into two sets, A and B, with one passage at each level in each set, i.e.,
passages IA, ZA, 3A, 4A, 1B, 2B, 3B, § 4B. Two extra passages were chosen to

at Level 3, 3P.

Design. Table 2 presents the design for Experiment IA. The experiment

was designed to investigate the degree to which reading the passages affected

(a) differences between individuals, (b) within-level differences between

passages, (c) practice, and (d) order of presentation.

Practice was controlled in two ways. First, as already noted, the Ss were
administered a practice trial. Second, the first two tests, of the ten, were
also regarded by the E as practice. In Table 2, it may be noted that the first
two tests were exactly the same for all Ss. The Ss were paid a bonus on the

basis of these tests but these data were not analyzed.

presented the A set of four tests under the reading condition (R) in one Latin-
Square, and the B set under thé non-reading fﬁ) condition in another Latin-
Square. Both of these four-by-four Latin-Squares were completely counter-balanced
for immediate sequential effects (see Bradley, 1958). For the Ss 5 - 8, the

two primary Latin-Squares were reversed so that the tests taken by S5s 1 - 4

different passages at each level for each condition -- reading and non-reading.
To minimize the differences between individuals, the design in Table 2 was repli-

cated three times, i.e., N=24. Also, the.entire design was completed twice, once

21.
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for the R&-Tests, Type I Sessions, and once for the MC-Tests, Tvpe Il Sessions,

The order of testing alternated between 8 Type I 5s and 8 Type II Ss.

Table 2

Design for Experiment IA

- Order of Presentation -

s
o
-

1P 3P 3B 4A 1B 2A 2
1P 3P 4B 3A 3B 4A 1
1P 3P 2B 1A 4B 3A 3
1P 3P 1B 2A 2B 1A 4

A Tl Aed b

1P 3P 4A 3B 2A 1B 1A 2B 3A 4B
3 3A 4B 4A 3B 2A 1B 1A 2B
1P 3P JA 2B 3A 4B 4A 3B 2A 1B
1P 3P 2A 1B 1A 2B 3A 4B 4A 3B

e RN e R Y
[y
gy
Ll
v
el
T

* R is the reading condition and R is the non-reading condition.

Order effects were controlled in two ways also. First, the two Latin
Squares for the reading and non-reading conditions zaﬁtrclled for order within
each condition. Second, the four.reading tests given without reading were
alternated with the four given after reading, as is indicated in Table 2 by

the R and R at the top of each column in the table.

Results and Discussion. Figure 4 contains the understanding results for

both the RS-Test group and the MC-Test group. The data points in Fig. 4

represent the median, percent understanding rating for the 24 values at each
difficulty level. Notice that the two curves are practically coincident

suggesting between group replicability and between group comparability. One
tempting generalization is that the difficult passages seem to be more difficult

to ﬁnderstaﬁd, but this should not be inferred. Although each passage was 100 words
long and the Ss were given one minute per passage, the average rate at which

the passages were presented was still not equal across difficulty levels.
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Fig. 4. Understanding as a function of difficulty
for the RS-Test Group and the MC-Test Group, Experiment IA (N=48).

This is because the more difficult passages contained longer words. It has been
shown that control for the physical length of the words tends to flatten out curves
similar to those in Fig. 4 (see Carver, 1972b; Miller and Coleman, 1972). The

Fig. 4 data can be subjected to an aﬁprupriate ccntr@lrpracedure by calculating

" the efficiency of thoughts stored in standard thoughts per minute. When this
control procedure is accomplished, efficiency turns out to be around 5 stpm --

4,5, 5.3, 5.8, § 4.6 stpm -- for both groups combined at the four levels of

difficulty, with no evidence of a monotonically decreasing trend. These data lend

same degree of efficiency as long as the prose is not at a difficulty level -which
is higher than their ability level (see Carver, 1973b). The data in Fig. 4.
suggest that the accuracy of understanding decreases with increases in the diffi-
culty of the paragraphs, but when the differing passage presentation rates were

equal for all four difficulty levels.
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Fig. 5 presents the test scores on both the RS- and MC-Tests for
both the reading and non-reading conditions. Notice that under the reading
condition, the two curves are almost coincident. The MC-Test curve under

the non-reading condition is somewhat erratic. Both tests seem to
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Fig. 5. Test scores as a function of difficulty level
for the RS-Test and the MC-Test under reading and non-reading

conditions, Experiment IA (N=48).

reflect about the same amount of avéfage gain from the reading to the non-
reading condition. Table 3 presents the gain in percentage points from the
non-reading condition to the reading condition for both tests at all fgur levels
of difficulty. - The mean gain for thg R5-Test was 38.2 and for the MC-Test
was 31.8. The standard deviation of-the MC-Test was almost twice as large,
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Table 3

Percentage Point Gains and Efficiency Ratios in Experiment IA

for each Difficulty level on the RS-Test and MC-Test

Percentage Point Gain
Effieiency
o __ Test Score_ Understanding Ratio

e
(7]

- Test

45 9% .47

a2 95 .44

32 85 .38

Lavel 34 70 .49
Mean : 38,2 85.5
Stand. Dev. : 5.4 10.5 .04

Level

[

Level

Level

L ]

MC - Test

ot
[N
Wl
[a]
=
M

Iad
Kol

Level
50 91 .55

Level 3 25 87 .29
: Level 4 30 63 .48
7 ' Mean 31.8 83.7 .39
: Stand. Dev, 10.9 12.2 .13

(%]

Level

10.9, as the R5-Test, 5.4. Thus, the R5-Test appears to be more sensitive
and more consistent, i.e., less variable, than the MC-Test to the primary
effects of reading.

% Table 3 also contains the understanding gains that accompanied each test

i score gain. Since understanding was zero, by definition, under the non-reading’

Q condition, these values are the same as those plotted in Fig. 4. 1In order to

= =



asseés the relative sensitivity of the objective test scores, the test score
gains have been divided by the understanding gains to produce an efficiency
ratio. The ratios for each level of each test are as presented in Table 3,
The efficiency ratio is also the slope of the regression of test scores upon
understanding, and as such is a type of validity index. If the slope, i.e.,
the efficiency ratio, is zero, the test scores would be considered as
completely invalid since they would seem to be insensitive to the

primary effects of reading. If the slope was perfect, 1.00, the test score
would be considered as perfectly valid since the test was just as sensitive to

the primary effects of reading as is the most sensitive indicator known.

The mean efficiency ratio for the RS-Test, .45, was slightly higher than
that for the MC-Test, .39, Also, the standard deviation of the MC-Test, .13,
was more than three times greater than the RS-Test, .04. Thus, this index
also seems to suggest that the RS-Test is more sensitive and more reliable than

the MC-Test,

These gain data in Table 3 and Fig. 5 can be directly compared to the
gain data collected by Carver (1973a). These comparisons can be made because:
(a) the Carver (1973a) data used paragraphs with an average RIDE Scale value of
5.05; (b) the gain associated with this 5.05 difficulty value can be found by
interp@latigg between Level 3 (about 4.8 on the RIDE Scaie) and Level 4 (about
5.3 on the RIDE Scale) in Table 3 and Fig. 5; (#) the rate of presentation of a
paragraph with a RIDE Scale value of 5.06 can be estimated to be around 113
standard words per min. (swpm) since the average rate was 107.5 swpm for Level
3 and 118.2 for Level 4; and (d) the gain between non-reading and reading at
113 swpm can be found in the Carver, tiS?Sa} data. This gain between non-reading
and reading passages at a 5.06 difficulty level and 113 swpm can be calculated
for all tﬁréé of the measures used in the Eafver {1973a) data, i.e., chunked,

regular cloze, and revised cloze, as well as for the RS-Test and the MC-Test,

A&



These percentage point gains are presented in Table 4, The highest percent-
age gain was associated with the chunked test. However, it should be noted

that the chunked test was not developed in a standard objective manner as were
the other four tests. It was developed by empirical revision procedures de-
signed to produce items which reflect this type of gain, so it should not be
surprising that it is the most effective in this regard. Of the four remaining
objective test development approaches -- three forms of cloze and the RS-Test --
the RS-Test had the most percentage point gain, 33. The three cloze tests

vere formed by systematically deleting blanks which had to be filled in with the
correct words. The traditional cloze test was formed using the every fifth

word deletion pattern, and the revised cloze test was formed using an every
fourth and fifth word deletion pattern. AlSO, the MC-Test was formed by using a
fourth, fifth, and sixth word deletion pattern with the initial letter of the

deleted words remaining,

Also included in Table 3 is the percentage gain in subjective estimates
of understanding associated with each type of test,as well as the efficiency
ratios. It should be noted that all of the understanding estimates should be
equal because, theoretically, the passage difficulty and presentation rate was
equal in éaéh case. In fact, these values all are approximately equal, varying
only from 70 to 77%. Notice that the chunked reading test has high validity,
.80, while the RS5-Test is next highest with an efficiency ratio of .43, These
data suggest that the RS-Test is more than twice as valid as the regular cloze

test, .19, as a measure of the primary effects of reading.

When compared to the chunked test, the RS-Test is much less sensitive to
the primary effects of reading. However, this comparison is not appropriate
because the R5-Test did not undergo any empirical iteration pr@ceduies de-
signed to make it highly sensitive to gain, as did the chunked test., It is
likely that an R5-Test on a particular passage could be made much more sensitive
to the effects of reading if it was revised on the basis of empirical gain data. A
more appr@priaté comparison for the RS5-Test is the cloze test, because both of
these types are objectively developed in a standardized manner. Also, when this
comparison is made, it seems evident that the RS-Test is much more sensitive.
Only the Modified Cloze test that was used in the present study appears to come

close to being as sensitive to the primary effects of reading as is the R5-Test.

One result that deserves notice is the non-reading data in Fig. 5. More
&) ’ items can be guessed at correctly without reading on the less difficult passages

ERIC
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Table 4

Percentage Point Gains and Efficiency Ratios for Five

Efficiency
Type of Test Test Score Understanding . Ratlo

Carver (1973) Data
Chunked 61 76 .80

Cloze 14 C 74 .19
Revised-Cloze - 10 70 .14

Experiment IA Data

R5-Test 33 77 .43
MC-Test 23 75 .37

Therefore, it would appear to be
impossible to accurately predict the amount of information that was stored
(or percent of understanding) from the absolute size of the RS-Test score,

No doubt,there are also large individual differences with respect to this
ability to correctly guess answers. An absolute prediction of under-
standing or information stored using RS-Test scores should take inte account
the score that would be expected without reading,given the difficulty of the

paragraph and the ability of the individual.

. Experiment I1B.

Purpose. The purpose of Experiment IB was to investigate the properties
of the RS-Test by experimentally manipulating the amount of information presented,
Information was manipulated by varying the percent of the words in the reading

passage which were deleted. Again, the R5-Test results were compared to the

MC-Test and the understanding judgments.
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Subjects. There were 20 5s in the Type I sessions and 20 Ss in the

Type II sessions.

Procedure and Instructions. The 5s were told that they would be given

six tests in this experiment and that ‘the type of test would be different

from the previous experiment, They were then given the same example paragraph

‘as in the first experiment with a different example test. If the Ss were in

the Type I session,they were given the example MC-Test. If the Ss were in the
Type I1 session, they were given the example RS-Test, Again, help was given
to those individuals who had difficulty figuring out how the test worked.

The Ss were administered a practice trial using exactly the same practice
passage as was used in the first experiment, This time, however, every fourth
word on the passage had been omitted. The Ss were informed that they would read
six passages -- one would have every sixth word omitted, one would have every
fifth word omitted, one would have every third word omitted, one would have every
second word omitted, and one would be administered with all words omitted (i.e.,
the non-reading condition) .

Those Ss taking the RS-Tests were informed that they would receive 5¢ per

each correct answer, and those Ss taking the MC-Tests were informed that they

_would receive l¢ for each correct answer., Just as in the first experiment, the

8s were instructed to indicate their understanding estimates by circling one of
the values at the top of each .test.

Tests. The reading passages were taken from the five passages used in
Form A of the Carver-Darby Chunked Reading Test. The five experimental passages
each paéSagej and then :ampletiﬁg
the 100th word.

were developed by counting the first 100 words of
the passage at the end of the sentence containing

The RS- and MC-Tests on eachfpassage were developed using the procedures
outlined in Experiment IA.

Five different experimental conditions were developed for each reading
passage, The 0% condition consisted of the passage without any of the words
deleted. The 17% condition was formed by deleting every sixth word. The
33% condition was formed by deleting every third word. The 50% condition was
formed by deleting every second word, And, the 100% condition was formed by
deleting all words, i,e., the non-reading condition. The deletions were made by
applying a white covering substance (used by typists to make mahus;ript
carractians) on the words. The tests were veproduced by xerography thus leaving

no clue as to the words omitted except for word length.



The practice passage for Form A of the Carver-Darby Chunked Reading Test
"was used to develop one test. This test was considered by the E as practice
and was presented under only one deletion condition, every fourth word
deleted (25%).
Design. Table 5 contains the design for Experiment IB. This design was

employed to investigate the effect of varying passage deletions upon test scores,

Table 3

Design for Experiment IB

Order of Presentation

ey
L)

Group 1 2 3 4

P(25%) 1(0%) 2(33%) 3(100% 4(17%) 5(50%)
P{24%) 2(17%)  3(50%) 4 (0%) 5(33%) 1(100%)
P(25%) 3(33%) 4(100%) 5(17%) 1(50%) 2 (0% )
P(25%) 4(50%) 5 (0% ) 1(33%) 2(100%) 3(17%)
P(25%) 5(100%)  1(17%) 2(50%) 3.(0%) 4(33%)

I ] [ O]

¥y ]

Practice effect was controlled by regarding the first test taken by the
Ss under actual experimental conditions, as additional practice, That is,
the first test was always the same for all Ss, the practice passage (P) given
‘under the 25% condition. The remaining five tests wure presented in a Greco
Latin-Square design to control for passage differences, order differences, and
individual differences.

Each session containing a group of 3 or 4 Ss was administered tests in one
of the five groups noted in Table 5. The five groups were tested in order but
alternating between MC-Tests (Type I) and RS-Tests (Type II) groups. The design
was completed with 20Ss (4 Ss per group) for each type of test. Since there
were 24 Ss in the Type I sessions and 24 Ss in the Type II sessions, one .group

of four Ss of each type was an unanalyzed replication.

Results and Discussipng. Fig. 6 contains the understanding results for

both the RS-Test and MC-Test groups. As in Experiment TA, the data points are
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the median percent understanding ratings for the 20 values: fpr each percent
deletion condition.

The two curves have the same general shape, even though they are not

nearly as coincident as were the understanding curves in Experiment IA. These

100

UNDERSTANDING (PERCENT)

25 # R5-Test Group
+MC-Test Group

0 17 33 50

PERCENT DELETION

Fig. 6. Understanding as a function the
percent of passage deletion for the RS5-Test Group and

the MC-Test Group, Experiment IB (N=40).

data do suggest reliabiiity for the understanding.variable plus comparability of
RS- and MC-Test groups.

For the RS- and MC-Test groups combined, there is a decrease in percent
understanding from around 81% in the 0% condition (undeleted) to around 35%
in the 50% condition. The 81% understanding estimate for the undeleted condition
is about the same as was obtained for the same paragraphs in the previously

mentioned, Carver (1973a) study. That is, the average rate at whic¢h these five

51@ N



O

ERIC

Aruitoxt provided by Eic:

paragraphs were presented was about 121 swpm, and the understanding estimate
at 121 swpm in the Carver (1973a) study can be interpolated to be about 74%

for all three test groups. This result further suppcits the reliability of

the understanding variable, and replicability of the results in both experiments,

Fig. 7 contains the percent correct scores on both the RS- and MC-Tests.
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TEST SCORES (PERCENT)

‘ =i
75 ¢ B5-Test
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PERCENT DELETION.

Fig. 7. Test scares as a functlan of the percent of passage

deletion far the RS-Test and the MC-Test, Experiment IB (N=40).

Both curves have the Sama‘general shape which suggests that both measures are

sensitive to the decrease in 1nfcrmatlnn presentéd The RS- Test had a

much larger decrement than the MC-Test between the 0 and 50% deletion cgndlticnsi

The efficiency ratios for the gain between the non- reading and reading

conditions.

)
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_would not be administered the tests immediately following their reading of the

are .34 and .44 for the RS- and MC-Tests, respectively. In this experiment,
the MC-Test appears to be more valid than the RS-Test. However, since both
tests seemed to be measuring approximately the same thing in. Experiment IA,

it does not appear reasonable to interpret the small differences between these

the 50% deletion conditions while the MC-Test is more sensitive to decrement
from the 50% to the 100% deletion condition. It seeﬁs more likely that both
tests are measuring the same thing except for chance variations. The most
representative curve shcwingrthe:rélatianship between test scores and
percent deletion could be found by ccmbining'the data from both the RS- and
MC-Test curves in Fig. 7.

In summary, both the RS-Test and the MC-Test appear to be sensitive to
decfementg in ﬁhe am>mt of information presentéd. The RS-Test appeared to be
slightly more valid in Experiment IA and the MC-Test appeared to be slightly more
valid in Experiment IB. The RS- and MC-Tests appear to be approximately equal

with respect to reflecting the primary effects of reading.

Expe

riment IC.

Purpose. ' The purpose of this experiment was to investigate the effect of

forgetting upon the RS-Test scores. Forgetting was manipulated by varying the

number of passages and tests which were interpolated between the reading of a

passage and the subsequent administration of the test on the passage.

Subjects. There were 24 §§ in the Type I sessions and 24 Ss in the Type II

sessions.

Procedure.  The Ss were informed at the outset that they would be administered

six tests during this last experiment.’ The type of tests were to be exactly the

same as those in the preceding experiment.  They were also informed that they would

be given an entire paragraph to read, as was the case in Experiment IA, but they

paragraphs. - Instead, they were told that they would be given the entire set of
passagés to read before they started taking the tests on the passages. They were
aisartald tﬁat the order of the tests w;ﬁld be reversed so that they would <zake
the test on the 1ést‘parsgraph they read, first, ané so on. The last

33. '
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test, the sixth test, would be one that would be administered without prior

reading of the passage, i.e., the non-reading condition.

Again, those Ss receiving the MC-Tests (Type 1 session) were told that
they would be given 1¢ for each correct answer, and those Ss réceiving the
RS-Tests (Type II session) were told that they would be glven 5¢ for each

correct ansver,

Tests,  The six, 100-word passages used in Experiment IC were developed
from the six passages contained in Form B of the Carver-Darby Chunked Reading
Test according to the same procedures outlined in Experiment IB. The RS-
and MC-Tests were developed from the experimental passages accarding to the same

procedures as were outlined in Experiment IB.

Design. Table 6 contains the design for Experiment IC. The 6 by 6 design
for the tests is a Latin- -Square completely counterbalanced for immediate sequentlal
effects. The passage presentation order is the reverse of the test order except

for the last test; instead of being given first, the passage for the last test

Table 6

Design for Experiment IC
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was not presented at-all. -Thus, the Latin-Square controls for passage differences
and individual differences while reflecting the effect of interpolated activity
upon test scores. Test 1 represent zero (0) interpolated activity since there

was nothing interpolated between the last passage that was read and the first



test which was on the last passge. Test six, 6, represents infinite (&%)
interpolated activity since the passage had not been read prior to taking the
test, i.e., the non-reading condition.

There were four Ss per each of the six groups in Experiment IC, N=24, The
study was replicated for the MC-Tests and the RS-Tests, thus making the total
of 48 S5 for Experiment IC. The six groups were tested in order, but alter-
nating between Type I and Type II sessions.

Results and Discussion. Fig. 8 presents the RS- and MC-Test scores as a

function of the degree of interpolated activity. The two curves are almost
perfectly parallel. The RS-Test appears to be slightly more difficult than the
MC-Test, -as was also theé case in both Experiments IA § IB. The MC-Test reflects
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TEST SCORE PERCENT

25 + MC-Test 0]
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AMOUNT OF INTERPOLATED ACTIVITY
Fig. 8. Test scores as a function of the amount of interpolated
activity for the RS-Test and the MC-Test and the combination of scores
[

from both tests, Experiment IC (N=48).
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more of a drop from no interpolated activity and it has a flatter plateau.
Again, however, it seems more reasonable to interpret variations between these
variations. Again, the most representative curve shape for both tests is
probably the one formed by combining the data from both groups. The combined
curve is also presented in Fig. 8. There appears to be a very slight drop in
test scores with a small amount of interpolated activity bﬁt little drop there-

after, given the amounts of interpolated activity studied in this experiment,

It should be noted that the two curves were parallel in spite of the fact
that the actual quality and qﬁantity of interpolated activity was not the same
in both groups. Both grou?s were given the same amount of time to read the para-
graphs, but the RS-Test group received Dn;y three minutes to circle answers
while the MC-Test group received seven minutes to fill in blanks with words.
The actual amount of time between the reading of the first paragraph and taking
the test on it was about 19 min, for the RS-Tests and about 35 min. for the
MC-Tests. Since the interpolated activity was highly similar to the eriterion
task, there is probably not much, if any, forgetting associated with
either test during at least a days time. In absolute tEfms, there appears to
be about a drop of 8 percentage ﬁaints due to interpolated activity, and this
leaves a 20 percentage point residual over the score that could be expected

without reading. The efficiency ratio can be used to interpret the amount of

forgetting that occurs with interpolated activity. That is, an efficiency ratio

of about .40 can be used to convert a test score loss of 8 percentage points
into a loss of 20% in accuracy of standard thoughts stored. Therefore, it may

be said that these Ss expérienced about a 20% loss in information stored. due

[

o the forgetting that occurs with interpolated activity (or the passage time)

but they still remembered about 50% (20/,40) of the original information after
a great deal of interpolated activity, ~

These data can be interpreted as favorable for the use of the RS-Test.
If the scores had dropped sharply with any interpolated activity or had diﬂpped
to that of the non-reading condition with these amounts of interpolated activity,
then the data would not seem to have been reflecting information stored. Instead,
the RS-Test would have been reflecting an immediate, or short term, memory for
words. These data suggest that the RS-Test is indeed reflecting the type of
information that is stored during normal reading because this type of information
does seem to fade slightly immediateiy after it is stored, but it certainly

does not fade to anywhere near zero within the same day that it was stored,

36,
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Conclusions and Implications.

is valid as an indicator of the primary effects of reading. None of the various
cloze techniques seem to be more valid than the resdingést@fage test while some,
including the regular cloze procedure, appear to be considerably less valid.

The modified cloze test seems to be more-valid than other varieties of the
cloze procedure, aspecially the regular cloze test, and it appears to be about

as valid as the reading-storage test. Therefore, the reading-storage test
appears to be at least as valid as other objectively developed typesraf test.
Since cloze tests.are not 100% objective, i.e,, they must be scored subjectively,
the reading-storage test would seem to be preferred over cloze tests as a

measure of the primary effects of reading.

Two questions about the validity of the reading-storage test remain to
be explored.  First, how does it compare to the highly recommended, but sub-
jectively developed paraphrase test? Second, just how much is the reading-
storage test influenced'by the short-term memcfizatian of words? The for-
getting curve data in Experiment IC suggested that the reading-storage test
of words, but more and different evidence is needed here. The next set of ex-
periments will provide further evidence relevant to these aspects of the ,

validity of the reading-storage test.
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Set II Experiments

Overview.
Purpose. There were three primary purposes in the Set II Experiments: (a)
to determine the extent to which the RS-Test is influenced by the memorization
of words, (b) to compare the R5-Test to the paraphrase test, and (c) to determine the
effect of programmed pruse upon learning from prose materials under low and
high motivation conditions. '
There were four experiments relevant to these purposes. One experiment
was relevant to the first purpose. All four experiments were relevant to the

second purpose. There was also one experiment relevant to the third purpose.

Subjects. Fifty-eight college students were paid to participate. Again,
as in the Set I Experiments, the volunteers were recruited from the University
of Maryland via an advertisement in the school ﬁEWSpaper. Again, the ad-
vertisement .referred to an educational research project without explaining the
nature of the experiment, i.e., that it involved the administration of reading
tests. '

Procedure and Instructions. There were five experimental sessions with

the size of each group ranging between 11 and 12 individuals each. At the outset,
the Ss were told that: (a) they would be paid $10.00 in cash at the end of
their four hours of participation, fb) there would be three 10-min, breaks during
the afternoon, (c) they would be taking a number of short reading tests, and
(d) their scores on the tests would be mailed to them. After these general
instructions, a set of standardized tests were administered followed by Experi-
mént,iIA, Experiment IIB, Experiment IIC § Experiment IID.

Standardized Tests. All 58 Ss were administered two standardized tests,

the Basic Reading Rate Scale (BRRS) and the Reading Level 4 (RL-4) test. These

two tests were administered primarily to provide a control over individual
differences in Experiment ITb. The BRRS is a publisheé test which measures the
rate at which easy prose can be read under conditions which control for compre-
utsion, It provides for the categorization of readers into four types --

Beginning Readers, Good Readers, Better Readers, and Best Readers.

The RL=4 is an unpublished test which was developed by applying the reading-
input technique to five, 100-word paragraphs at the college level of difficulty,

38.
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i.e., at RIDE Level 4. The 3s were instructed to try to get as many right'as
possible in as short a length of time as possible. The primary score on this
test was an efficiency 'score, i.e., number .correct (corrected for guessing)

divided by the time required in min.

Scoring and Data Analysis. The scoring and data analysis in the Set II

Experiments were accomplished in exactly the same manner as in the Set I
Experiments except for the programmed prose experiment, Experiment IIB. The
scoring and data analysis for Experiment IIB is explained in detail later.

The scoring of the paraphrase test was performed in the same manner as the RS-Test.

Experiment IIA,

ERiC
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Introduction. The primary purpose of this experiment was to investigate
the extent to which the RS-Test reflects the primary effects of reading as .

opposed to simply the memorization of words.

In order to achieve this purpose, it seemed desirable to be able to manipu-
late information stored, understanding, or comprehension under conditions wherein
memorization for words shauld_remain constant. Bransford and Johnson (1972)
have recently developed two passages which seem to permit this type of experi-
mental manipulation. When these passages are administered with context cues,
high comprehension supposedly results, but when these passages are administered
without context cues little or no comprenension results. For example, when a
picture is viewed briefly, prior to reading, individuals seem to have no trouble
in campréhending what they read. - However, individuals who are given the same
passage Without the Dpﬁ@rtunity to view the picture seem to comprehend little
of what they read.

One way to test the validity of the RS-Test would be to administer it under
both conditions, i.e., with and without context cues. If the RS-Test is primarily
reflecting the ability of individuals to memorize words, then there should be
little or no difference between the RS-Test scores under these two conditions
since the opportunity for memorization of words is equal. If the RS-Test is
primarily reflecting the normal effects of reading, then;there should be a large
gain when the context cue is given,

.Experiméﬁt IIA used these two specially developed passages tg-investigate
the sensitivity of the RS-Test to the primary effects of reading. Furthermore,
paraphrase test CP=Tést),questians also were deveidped on tﬁese same passages

so that the validity of the RS-Test could be compared to the validity of the P-Test.

39.
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Subjects. There were a total of 48 5s in this experiment. These Ss
were the first 48 of the total of 58 who participated in the Set II Experiments.

Procedure and Inatruatlana. The Ss were given instructions, examples,

and practice on the: (a) RS-Test, (b) the P-Test, and (¢} the understanding
judgments. These procedures were the same as those employed in the Set I

Experiments except that in this experiment all the Ss learned how to take both

‘typéa of tests before thay were actually given either type of test. Also, the

5s in this experiment did not have the opportunity to practice taking a test

under the non-reading condition.

Passages. Passage A had a picture as a context cue. The passage

. contained 132 words and 9 sentences, and was at RIDE Level 3 difficulty,

4.6 letters per word, Passage B had a two word title for a context cue.

The passage originally contained 18l words and 15 sentences. However, to

make it comparable in length to Passage A, the last 4 sentences werc deleted.
Thus, Passage B contained 136 words and 11 sentences, and was at RIDE Level 2
diffiauity;d.d letters per word. These two paragraphs actually had very close
difficulty estimates, 4.6 and 4.4, with Passage A being at the bottom of Level
3 and Passage B baiag at aha'taP'af Level 2.

Tests. The RS-Tests were developed for the two passages according te

the standard algorithum discussed in the Set I experiments,

The P-Test questions were developed accardiag to aha recommendations given
by Anderson (1972). Anderson defined two statements as being paraphrases of
one another ".,. if (a) they have no substantive words (nouns, verbs, modifiers)
in common and (b) they are equivalent in meaning [p. 150]." Anderson then states
that to form a test item from a paraphrase, "... you delete an element, which
is to be supplied or identified by the student, or you transform a segment of
the paraphrased statement into a question [p. 151]." These rules of Anderson's
were followed closely in the initial stages af item davalapment but insurmountable
d;fflaultlas developed. The level of :e@undanay between sentences in a passage
is such that E found it to be exceedingly difficult (approaching impossible) to
develop a paraphrase item for each aantaaca-whiah E thought 3 could not get
correct without ever reading. It-was suspected that Anderson had used his rules
only for isolated sentences instead of prose passages. The paraphrase guidelines
of Anderson were modified by writing S5-choice, multiple-choice items on each
aaﬂtanca. The question and correct altarnatlva represented a paraphrase of the

arlglnal sentence whereas the incorrect alternatives reaulted in meaning changes
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from the original sentence,

Design. There were two different passage conditions (Passage A and
Passage B), and there were two different test type conditions (RS-Test and
P-Test). There were three different reading conditions - Context, No Context,
and Non-Reading. In the Context c@nditicﬁ; either the picture (for ?assage A)
or the title (for Passage B) was given prior to reading the passage. In the
No Context condition, neither of the two context cues were given prior to
reading. In the Non-Reading condition, the test on the passage was given with
no opportunity to see the context cue or read the passage. Finally, there
were .two different orders of presentation, first or second, and this constit-

tuted the fourth factor that was manipulated.

There were total of 24 different treatments (2 x 2 x 3 x 2). The first
24 8s to participate in the five sessions were administered each of the 24
treatments, and the second group of 24 Ss were administered each of the 24
treatments again. The final 10 Ss were also administered these treatments,

but their data were not analyzed.

Time Limits and Control Pages. The passages and tests were assembled into

page in their booklet. For the §s in the Contéext condition, this was either

a picture or a title. For the Ss in the No Context and Non-Reading condition

‘this was a control page containing brief instructions to the Ss to keep their

_ . . . . . i
eyes orr their own tests and not to turn the page until they were told to do so.

The Ss were given one min. to look at the next page. - For the $s in the
Context and No-Context conditions, this page contained either Passage A or B.
For the Ss in the Non-Reading condition, this page contained directions to
simply sit quietly until the time limit was up, since they would not have the

opportunity to read the passage before taking the test on it.

The test followed the second page. The Ss were given three minutes to
work on the test and this seemed to be ample time for about 90 - 100% of the Ss

to finish.
After the test on the first passage was completed, the 15 sec., 1 min., and
3 min. timé_limits were repeated for the second passage treatments.

Results and Discussion. Fig. 9 contains a plot of the median values for

the understanding data under the No Context and Context conditions. All of the
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85 had been instructed to circle a zero understanding estimate under the Non~-
Reading condition so these data have not been-plotted. Each data point in Fig.
9 represents eight Ss. There is a curve for each test-passage treatment, i.e.,

RS-Test A, R5-Test B, P-Test A, and P-Test B. Notice that there is an increase

100

50

UNDERSTANDING (PERCENT)

!RSETest'GTnup

25 +P-Test Graup

— Passage A
----~ Passage B

No= - Context
Context

Fig. 9. Understanding as a function of the
c@ntext‘é@nditian for Passage A and Passage B as estimated
by individuals in.the RS-Test Group and the FsTest-Gr@up,
Experiment IIA (N=48). | .

of about 30 percentage points in the undérstanding ratings for three of the four
treatments. There was little or no gain associated with the P-Test B treatment,

i.e., 7 percentage points. 'These data suggést that there was something different

about the individuals in each of the two groups representing the two data points =~

for P-Test B. This rating was made prior to taking the test so that there should

‘be no difference, except for the uncontrolled individual differenceé, between

this curve and the RS-Test B curve. Takenraéllectively, the four lines in Fig. 9

support the findings of Bransford and Johnson - (1972) which indicate-that context

H
1 !
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cues are important for comprehension or understanding.

Fig. 10 contains a plot of the median values for both tests on both
passages under all three reading conditions. Each data point in Fig. 10 also

represents eight Ss. It may be noted that the gain due to context, i.e.,

100 ’ +
* R5-Test
+ P-Test

Passage A

75 —-—-—- Passage B

TEST SCORES (PERCENT)

25

0 ’ T ' 1
Non- . No Context
Reading Context '

Fig. 10, Test Scores as a function of reading condition

for Passage A and Passage B as measured by both the RS5-Test and

the P-Test, Experiment ITA (N=48).

from the No Context to the Context conditions, was substantial for the RS-Test,
~i.e., 26 and 29 percentage points for Passages A and B, respectively. This
‘finding is even more impressive when it is compared to the corresponding percent-
age gains for the P-Test, 34 and -20, respectively. The -20 gain for the P-Test B
condition should be discounted because the understanding data in Fig. A indicates
that the comprehension of the two groups involved in ‘this gain score was not

equivalent to the other groups prior to taking the tests. These data suggest
43,
O
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that the RS-Test does reflect the primary effects of reading and reflects

these effects just as well if not better than the paraphrase type of test.

The gain from the Non-Reading to the No Context condition might have been

that the gain on the P-Test was so substantial. Both the P-Test A and the
P-Test B reflected approximately the same percentage point gains from the Non-
Reading to the No Context condition, i.e., 34 and 37, respectively. The corres-
ponding gains, for the RS-Test were 42 and 6, respectively. The average gain

for the P—TES% was 35.5 and the corresponding value for the RS-Test is 24.0. If
the gain from Non-Reading to No Context is primarily due to memorization, then
the paraphrase type of test seems to be more influenced by memorization than

dogs the reading-storage type of test.

The preceding analysis and interpretation of the data is summarized by the
efficiency ratios presented in Table 7. These data represent the average test

score gains and understanding gains for the two passages (A and B) combined.

Table 7

Percentage Point Gains and Efficiency Ratios for Experiment IIA

Percentage Point Gain
) Efficiency
- __ Test Score  Undexstanding  Ratid

R5-Test
Non-reading to No Context 24.0 52.5 ' .46
Non-Reading to Context 51.5 83.5 .62

P-Test
Non-reading to No Context 35.5 66.0 .54
NDn¥reading to Context 42.5 84.5 .50

Notice that the efficiency ratio for the Context condition was higher for the '
RS-Test, .52, than it was for the P-Test, .50, and the efficiency ratio for
the No Context condition was lower for the RS-Test, 46, than it was for the

P-Test, .54, Thus, these efficiency ratios also suggest that the RS-Test is
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more sensitive to the primary effects of reading than is the P-Test, and it is

The evidence from this experiment further supports the validity of the
RS-Test as a mezasure of the primary effects of reading. There is no evidence
t scores on the RS-Tests are influenced significantly by the memorization of
words. It seems to be just as sensitive to the primary effects of reading as
is the paraphrase test,

The experiment which followed this experiment was Experiment IIB. However,
Experiment IIB will not be presented next because its primary purpose was not
to compare the RS- and P-Tests. Experiment IIC and Experiment IiD, which
follows, were designed to compare further the RS-Test and the P-Test,

Experiment IIC.

Introduction. The primary purpose of this experiment was to investigate
the sensitivity of the RS-Test to the primary effects of reading as compared to
the P-Test. Again, as in Experiment IA,the differences between reading and non-

reading paragraphs at four different levels of difficulty were investigated.

For the RS-Test, this experiment was almost an exact replication of

VExperiment IA. This time, however, an additional dependent variable was added.

The passages were typed in all capital letters with sentence ending punctuation
and spacing cues omitted, and the §'s task was to indicate where he thought the
sentences ended by placing an X mark there, as he read the passagé; If the S
could not mark correctly the sentence ending punctuation, then he could not be

expected to have stored the information. This task provided objective evidence

regarding the comparability of the individuals after reading and before they

took either the RS- or P-Test.

Subjects. As in Experiment IA, there were a total of 48 55 who partici-
pated in this experiment. These Ss were the first 48 of the total of 58 who

participated in the Set II Ex?erimentsi

Procedures and Instructions. The procedures and instructions were exactly

the same as _in Experiment IA with the following exceptions: (a) the Ss received
instructions and practice regarding the placement of an X mark between sentences

as they read the passages; and (b) each S was administered both types of tests

During the experiment which preceded this experiment, i.e., Experiment IIB,
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the Ss were informed that they would receive bonuses for their performance

during the remainder of the session. For this experiment, Experiment IIC,

they wefé told that they would receive 2¢ for each sentence they marked correctly.
This scoring system was explained to them as follows: "If you fail to mark the
end of the sentence or, if you place an extra X mark somewhere else in the
sentence, the sentence will be scored as incorrect and you will not receive 2¢

for it." The Ss were also told that they would receive 2¢ for each answer they

‘Passages. The passages were exactly the same as in Experiment IA except
they had been retyped entirely in capital letters with sentence ending punct-

uation and spacing cues omitted.

Tests. The RS-Tests were exactly the same tests as were used in Experiment

IA.
The P-Tests were developed by E on each passage using the same item de-

velopment guidelines as were described in Experiment IIA.

Design. The design of Experiment IIC was exactly the same as Experiment

IA, except for one difference. Instead of each § receiving only one type of

Table 8,

Design for Experiment IIC

___Order _ ) )
1P 3P 1 2 3 4 5 7
. Ed _ [ Ll - L L
Group R* R* R R R R R R R R
A RG**  p** p RS RS RS P P RS P
B’ F RS RS P P - P RS RS P RS

* R is the réédiﬂg condition and T is the ﬁ@n=%eading condition,
#% RS signifies the RS-Test and P signifies the P-Test.
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Again, there were 10 tests altogether but the first two, 1P and 3P, were

exactly the same for all Ss in each of Groups A and B and they were regarded

by the E as practice. The remaining 8 tests were varied according to the same
Latin-Square design as was used in Experiment IA except that one group of Ss, |
Group A, received a different type of test on each passage at each corresponding
order position as compared to the other group, Group B. The R and R in Table

8 signifies the reading and non-reading conditions respectively.

The first 8§ Ss tested were placed in Group A, the second 8 Ss tested were

placed in Group B, and this alternating between Group A and Group B continued

Results and Discussion. Fig. 11 contains the median percent of the

sentances marked correctly at each level of difficulty for those Ss who were

subsequently administered RS-Tests and P-Tests, If the two groups and two sets

100. .
'} . _ . +
+.

J/
A

¢ RS-Test Individuals

SENTENCES ({PERCENT)

4+ P-=Test Individuals
25 '

ol I | R
1 2 3 4
DIFFICULTY LEVEL
Fig. 11. Percent of sentences marked correctly as a function

of difficulty level for those individuals who were administered RS-Tests

and P-Tests, Experiment IIC (N=48),
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of conditions were equivalent, then these curves would be perfectly coincident,
and, the two curves were almgst perfectly coincident. For the first three
levels of difficulty the individuals who took the RS-Tests scored slightly
higher than those who took the P-Tests. At the highest level of difficulty,
Level 4, the RS-Test individuals scored slightly lower than those individuals
who took the P-Tests, These results indicate that around 80 - 90% of the
sentences could be determined §ﬁrrect1y by the Ss, no matter what the difficulty
level.

Fig., 12 presents the median percent understanding estimates at each level

of difficulty for those who took the RS-Tests and those who took the P-Tests,

¥

i
=

# RS-Test Individuals

UNDERSTAMDING (PERCEMNT)

+ P-Test Individuals

[ %]
L

DIFFICULTY . LEVEL

f Fig. 12, Understanding as a function of difficulty
level for those individuals who were administered RS-Tests and

P-Tests, Experiment ITC (N=48).
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The R5-Test individuals veported almost the same degree of understanding on
the first three levels, but at Level 4 the P-Test individuals reported a

somewhat higher understanding estimate. These data parallel the

greater for the understanding judgments than it was for the sentence marking
task. These data in Fig. 12 essentially replicate the corresponding data from
Experiment IA presented in Fig. 4. Understanding in this experiment seems to
be slightly below that of Experiment IA, as would be expected from the fact
that in Experiment IIC the Ss had to figure out where the sentences ended while

they were rveading.

The ﬂatarfrum Fig. 11 and Fig. 12 indicate that after reading and prior to
taking either the RS- or P-Tests, the individuals at Levels 1 - 3 were almost
exactly equivalent with respect to storing the information contained in the
passages., The RS-Test individuals seemed to have understood slightly more
than the P-Test individuals for Levels 1 - 3. At Level 4 the P-Test indi-
viduals seemed to have understood more. ,

Fig. 13 contains the RS-Test and P-Test scores for the four levels of diffi-
culty and under both the reading and non-reading conditions. Under the reading
condition, the two curves are roughly parallel, Their largest difference is at
Level 4 where the P-Test individuals scored much higher than the RS-Test individuals,
but these data are in keeping with the differences found earlier in sentence
marking (Fig.11) and understanding estimates (Fig. 12). Under the non-reading
condition, the P-Test scores are highly erratic from level to level. About 44% of the
Level 2 questions could be answered without ever reading the passages while about
0% of the Level 4 questions could be answered without reading them. The RS-Test appears
to present the most consistent results, although on the average the P-Test
appears to reflect the most gain due to reading. This impression from Fig, 13
average gain for the P-Test is 55.0 percentage points and the average gain for
the RS-Test is 37.0 percentage points. Therefore, the P-Test seems to be slightly
maré valid, on the average, than the RS-Test for reflecting the primary effects
of reading, in'this experiment. However, the standard deviation of the P-Test '
gains, 15.1, was almost twice as large as the RS-Test, 9.7. Thus, the R5-Test
appears to be more consistent, i.e., reliable. This interpretation also is

supported by the efficiency ratio data in Table 9.
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Fig, 13. Test score as a function of difficulty level for
the RS-Test and the P-Test under both reading and non-reading conditions,

Experiment IIC (N=48).

The average efficiency ratio was higher for the P-Test, .73, as compared to the
RS-Test, .51, However, the standard deviation of the four P-Test efficiency
ratios, .24, was three times greater than the standard deviation of the
four RS-Test efficiency ratios, .08.

These data may also be compared to. the data in Table 4, i.e., the efficiency
ratios for a hypothetical passage having a difficulty index of 5.06 being read
at 113 sw?w. In this experiment, these efficiency ratios were .54 and .91 for the
RS- and P-Tests, respectively. The efficiency ratio for the RS test, .54, was
somewhat higher than it was in Experiment IA, .43. The efficiency ratio for the
P-Test, .91, was even higher than the chunked test, .80, and it approached the

ideal value, 1.00.
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These data reflect the item writing ability of the E for the P-Test
5

as well as the nature of the two tests. It appears that E did not do a good
job of writing the Level 2 items. However, since the E used the same techniques
as guidelinesxfar all tests, these data also reflect the unreliability of this
subjective method. !

The RS-Test results for the non-reading condition represent an almost perfect
replication of the Experiment IA data. These data are presented in Fig. 14.
This result was expected because these conditions were exactly the

‘ Table 9

Percentage Point Gain
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same between the two experiments., These data indicate one dimension of
passage difficulty, i.e., as passages become less difficult, as measured by

the RIDE Scale, more items can be answered correctly without reading.

100
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b

»— —— o _Experiment !

—
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RS-TEST SCORE (PERCENT)
-
”
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Fig. 14. RS-Test score as a function of difficulty level
under the non-reading condition for Experiment IA(N=48) and

Experiment IIC (N=48).

This relationship appears to be approximately linear.

Conclusion.

slightly more sensitive than the RS-Test to the primary effects of reading but.

the RS-Test appears to be more reliable than the P-Test.
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Experiment I1D.

Introduction.  The purpose of this experiment was to compare the RS-Test
and the P-Test under conditions wherein the information stored from a passage
was directly manipulated. This experiment was a replication of Experiment IB
with the following exceptions: (a) Instead of comparing the MC-Test with the
R8-Test, the P-Test was compared to the RS-Test, and (b) the reading passages
had béen typed in capital letters with sentences ending punctuation and spacing

omitted so that the Ss had to mark the sentences as they read.

Subjects.  There were 40 Ss who participated in this experiment. These

gs were the first 40 of the total of 58 who participated in the Set II Experiments.

Procedures and Instrugtians The procedures and instructions were exactly

the same as in Experiment IB with the exception that both the RS-Test Group and
the P-Test group were informed at the outset that they would mark sentences as
they read passages in a manner similar to what they had done in the preceding

experiment, i.e., Experiment 1IC.

Passages. The passages ware exaetly the same as in Experiment IB except

and spacing cues omitted, The deleted words were replaced with stanﬁard length
dashes so that the word length cue was not available in Experiment IID as it was

in Experiment IB,

Tests. The RS-Tests were exactly the same tests as were used in Experiment IB.
The P-Tests were developed by the E on each passage using the same item develop-

ment guidelines as were described in Experiment IIA.

Design., The design of this experiment was exactly the same as Experiment IB

except the P-Test replaced the MC-tests.

Results and Discussion. Fig. 15 contains the median percent of sentences

answered correctly as a function of the percent of the passage that had been
deleted. For the RS-Test group there was a 63% decrease in the percent of sentences
answered correctly between the no-deletion (0% condltlan) and the every other

word deletion (50% condition), and this dEETEESE was almost perfectly linear.
Also,this result was almost perfectly repl;cated by the P-Test Group, 56% decrease.
These data indicate that information stored was being directly manipulated by the
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Fig. 15, Percent of sentences marked correctly as a
function of the percent of passage deletion for the RS-Test

Group and the P-Test Group, Experiment IID (N=40).

deletion treatment, and that both the RS- and P-Test groups were approxi-
mately equal prior to being administered the test.

Fig. 16 presents the median understanding percents as a function of
the degree of deletion. There is a 49% drop in percentage points for the
RS-Test Group between the 0% condition and the 50% condition. There is a
corresponding 50% drop in the P-Test, and the P-Test group data are almost
perfectly parallel to the RS-Test group. However, for these data the P-Test
group reports consistently higher unde%standiﬁg fatings, about 15% higher.
It appears that there may be somewhat of a "halo" type of effect for the

understanding estimates on the.P-Test,
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Fig. 16. Understanding as a function of the percent
of passage deletion for the RS-Test Group and the P-Test Group,
Experiment IID (N=40).

Even thaﬁgh the P-Test group reported that they understood about 15% more
while they were marking less of the sentences co rect, the differences between
the two groups are relatively small. Thus, the data in Fig. 15 and Fig, 16 may
be interpreted as indicating that the two groups were approximately equal with
rrespect'te the information they had stored, If there were differences between
the two groups, they were approximately equal at each level thus having no

differentlal effect upan the generai shapes of the RS-Test and P- Test curves.

Flg 17 presents the RS- Test and P- Test 5cores as a fun;tlgn of the degree

_cf deletion. The two curves are almost perfectly cn1nc1dent except for the

0% deletion condition where the:e is a difference of 22 percentage peints,

55.
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For the other four points, the average difference is only about 7 percentage

points, The P-Test appears to present a more consistent decrease from the

50 \

25

TEST SCORE (PERCENT)
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Fig, 17. Test score as a function of the percent of passage
deletion for the RS-Test and the P-Test, Experiment 11D (N=40),

0% deletion tanditian to the 50% deletion condition. However, the score on the
P-Test at the 50% condition equals that of the 100% condition, and this result
is inconsistent with the data in Fig, 15 and Fig. 16 which indicated that some-
thing greater than zero had been stored under the 50% deletion -condition. - The
efficiency ratios for the reading'versus the ﬁan-reading condition were as 7
follows: RS-Test, .53; P-Test, .28, These data appear to provide no clear-cut

support for the superiority of the P-Test over the RS-Test.

As in Experiment IB, the cl{ferences in Fig. 17 are probably due to randomly
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distributed, within-individual differences, thus making the most representative
curve, the one formed by combining the data from both groups. This averaging
was accomplished for both Experiment IB and Experiment IID, and these data are
presented in Figure 18. The almost perfect coincidence in the two curves
supports. the hypothesis thaﬁ all of three of the tests -- RS5-Test, MC-Test;

and P-Test -- are reflecting approximately the same thing. The differences
100 .

. ¢ — — —a Experiment IB

50 e—=g-o

TEST SCORES
/
*

D. I l; } B |
0 17 3350 100
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Fig. 18, Test scores as a function of the percent of passage deletion for
the RS- aﬁd,&t-Tgst data combined in Exﬁerimentriﬂ and for the RS- and P-Test data
combined in Experiment 11D,

" between the curves in Flg. 7 and Fig. 17 are therefore most reasonably attributed
‘to random within individual variance that is best controlled by large sample
sizes. The relatively consistent drop in sén:es from the 0% ‘to the S0% deletion
condition is cénsisten:'uith the two undgrétanding curves (Fig, 6 and Fig. 16) and
‘the sentence marking curve (Fig. 15), The drop of approximately 50 percentage
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‘points in understanding is associated with about a 20% drop in the objective
test scores, i.e., the efficiency ratio for all three of these tests, is about

.40 in these two deletion experiments.

Conclusions. When information stored is directly manipulated by deleting
words from passages, the R3-Test =nd the P-Test -appear to be approximately equal

in reflecting these changes in the primary effects of reading.

'Experiment IIB,

Intradu;t;gn. The primary purpose of this experiment was to iﬁvestigaté
~the effect of programmed prose upon information stored under two levels of
motivation, low and high. It was hypothesized that programmed prése would
facilitate the amount of infarmatian stored, i.e., amount learned, from difficult
materlal under a low mctlvatlnﬂ conditioin, but be an inhibitor under a h:gh

motivation condition.

The hypqtﬁesis was tested by developing programmed prose materials on a
lengthy and relatively difficult passage taken from a journal article on reading
research The regular passage and'thé programmed prose was then administered
" to college students under the two mﬂtiV35iﬁEEﬁ;iVE‘EGﬂditiDnSf Caj low -« the
Ss werergiven'the prasé materials. and instructed to read thevmaterial carefully

so that they could do their best on the test that would be adm1ﬂlstered after-

a control graup whlch was admini tered the test questlnns w1thaut readlng 4h15
control group was then given the regular prose,-and the test was administered
again afterwards. These control data were collected so as to be able to 1nterpret
the scores from the exPerimental groups on an absolute scale varying from what
might be expected under conditions where scores on the test should -be minimal and
maxiﬁal. |

Subje¢t£§ The Ss-were the entire set of 58 college students who participated
“in the Set 1T Experiments. R ' :

The overall design far the experiment is presented in Table 10,

Design,

éne'gr@up (A) received the regular prose under the low motivation condition.

Another group (D) received the programmed prose under the low motivation condition.

A third group (C) received the regular prose under the high motivation condition,
and, a fourth group (D) received the programmed prose under the high motivation

condition,

- 58.
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A fifth group (Control),not represented in Table 8, took the test under

two different treatment conditions -- prior to reading the passage and after

Table 10

Desi gn for Experlment ITB

Motivation Condition

Low . : High
Regular Prose — Group A ' Group C
Programmed Prose g Group B Graﬁp D

reading the passage. These two treatments were referred to as Pre-Control and

Post-Control.

i : There was only one treatment administered per session, i.e., one group was

tested each day for flve cansezut1VE days. The order of the five groups were
. ' as follows: B, A, C, D and Cantrol T

Part of the success of the manipuiaticﬂ of motivation depended upon the §§
P ~in Grnup A and Graup being" nalve w1th respact to the éxperlmEﬂt If, for

example, a person in Group B, the flrst group, informed a friend 1n Grgup A, : !

[ —————

‘the second group, that he would be paid for how well he did, the-person in Graup
7 A would actually belong in Group C.” -8ince the subject panl was extremely large,
it was not likely that such communication between groups would occur over a

20 hr, period.. However, ‘three factors :were implemented tn facilitate better

e i o AR i

control over this problem. First, the Ss in graup B were informed, at the end.

‘af the sass;cn, that all grnups part1c1pat1ng in the research wculd recieve

dlfferent bonus conditions and were asked not ta dlvulge the nature of the ex-
periment because it might have an adverse effect upon a friend's score, Second,

the Ss in Group A were administered a questionnaire after they had been paid at
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the end of the experiment,inquiring as to whether they had received prior

" information about the bonus system. None admitted this kncwledge. Third;

the regular prose group, Group A, was tested Secand so that if there was

communication between individuals in the two graups, it would benEflt the

'regular prose group and thus tend to provide evidence aga;nst the hypothesis

being tested.

Procedures and Instructlnns At the outset, every group was informed that they

would be given a long passage to read, and given a 100-item test on the passage
afterwards. They were told that the test included 50 RS-=Test items and 50

P-Test items s;m;lar to those they had taken in the pTEEEdlng experiment,

Experiment 1A,

The Ss were told that the éassage was somewhat like a test itself since
there was an ltem every fifth word, The prugrammed prose goups were told to
look at:the First page of the passage and note that an X had already been placed
in the flrst box. They were instructed tD mark an X in every box on the remainder
of the passage. The regular prose groups were tald to note that all of the X's
had already been marked in the correct boxes, and that they should try to read

the material in a normal mamner, dlsregardlng the incorrect alternatives.
All'grapps were told that thevaculd receive about 29 minutes to read the
passage, and .at if they finished early they should go back .and read the passage

again, A clock was prav1ded indicating the amount of time Iemalnlng All groups

*.were also told that the scores they made on the 100-item test would be- mailed to
“ them. The hlgh matlvatlan graups were also told that they would receive 2¢ per

each carrect answer on the 100~ 1tem test.

After the initial instructians'weré given,rthé Ss were instructed to begin
reading and the clock was stértéd ‘The Ss were actually given 28 minutes and
42 seconds to. read Can average. ‘rate Gf 12 pr@grammed\ rose items per min.).
After the tlmE llmlt was up, all the graups were given the test-and told that: (a)

they would have 4D minutes to flﬁlSh (b) once they had finished a page and.

turned to the next they could nGt ‘turn back and wark on previaus page, and (c)
they should pace themsalves by spendlng about 3 minutes pei page and by keePlng

themselves 1nfarmed of the time rema;nlng

The low motivation groups were 1nfcrmed at this point, i.u., after reading

but prior to taking the test, that they would be paid a 2¢ bonus\for each correct

_ answer, Thus “the motive-incentive conditions were exactly the same for all

graups durlng the adminlstratlan of the 100-item test.
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regular prase groups under the hlgh motivation EDHdltlDﬂS The-pragrammed

prose group was also 1nfarmed at the outset that they would be paid 1/2¢ per

For the antral Graap the entire sequence of éventé was explained at the
outset, i.e,, the pre-test, the reading, and the post-test. The Contrel Group
received regular prose, not pi@gramméﬁ‘prase, This group also knew &t the out-
set that they would receive 2¢ per each correct answer on both the pre-test and
the post-test.

Passage. The passage was selected to be readable but difficult for college
students. It consisted of the first 1720 words from a journal article about a
computer model of reading (see Carver, 19713). The programmed prose for the
passage was developed according to the procedures given' for the reading-input
technique (see Carver, 1973c). There were 344 programmed prose items, i.e., one
item per each five words of running texti_.The Fig;vl example is an excerpt from

the actual programmed prose. The passage was typed in all capital letters, i.e.,

simulated computer output, with 20 items per page. The items were in a vertical

column justified at the'right‘hand side of the page, i.e., there were four words
and a two choice ltam per line making 20 lines per page. The title of the .article
and the three section subtitles were glven, and paragraphs were signified by

sklpping a line. The passage was 19 pages 1ang.

The RIDE Level difficulty of the passage was ‘determined to be 5 3, i.e.,
Level 4, using the proaedureg described by Carver C1973d).

“The passsge for the regular prgse canditian consisted of thé’prﬂgrammgd

Tests. One P-Test item was written for each Df the first 10 sentences.

" in the 1720 word passage. Then 10 RS-Test items were developed starting with

the next sentence. After the 10 RS-Test.items were completed, 10 P-Test items
were written for the subsequent 10 sentences. This alternating between 10 P-Test
and 10 Rf—TEEt‘itémS'EQﬁtiﬁuEd until there were 50 itéﬁs for each test. The
develapment of these 100 items was the factor which determined the exact length

Df the passage

The P-Test. 1tems were develaped aﬂﬁarding to the procedures Dutl:ned in

Experiment IIA and thé RS-Test items were developed according to the procedures

- outlined’'in Experiment IA,
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There were 10 RS5-Test items per page and 5 P-Test items per page, making

a total of 15 pages on the 100-item test.

Data Analysis. There are large differences between individuals with

respect to their ability to store the information contained in prose materials.
Also,ll or 12 individuals per group is not ﬁéarly enough to control for these
differences. Thus, the two standardlzed tests which were administered at the
outset pravided a means for control over such differen;es, i.e., the Basic
Reading Rate Scale and the RL-4 test. The data were analyzed twice, using each
standardized test as a control.

- The first analysis. involved the Basic Reading Rate Scéie,which provides for
the Eategarlzatiaﬁ of readers into four types -- Beginning, Good, Bettér, and
Best. In this eéxperiment there were individials in each of the three higher
lévéls ﬁ=fGaad 18; Bettér 35@ énd Best, 4. Hﬁwever the distribution was net
the same between the five treatment grcups For Example, one graup had a frequency
dlstrlbuticn af 0; 6, 5 and another had a frequenzy distribution of 2, .7, 2.

In crder to be able to generallge the results to the most rapresentatlve grcup
of cgllege_siudents, the sparse data from the Ss in “the Best and Good categnrles
were deleted. Thuég one data analy51s cans;sted of the mean s:nres of the Good

Readers who participatéd in each treatment.

The second ‘analysis involved the RL-4 test,which provided an-efficiency of
reading;sccre’(ﬁumber right corrected fé:]guessing, per minute). The linear
regressinn of the tegt-scofes'Ci ¢.; R5-Test and P-Test) on the RL-4 scores was
camputed for each of the six trEatmEntS " Then, the évefggé Slqpe,,g, for the
six treatments was. found, and. this value' waS'uséd_tg'adjust the mean'tést scores -
" for group differences in reading ability. The above prﬁceduie;was performed

tW1ce once fcr the RS-Test and once for the P- Test

Resu;t;.: Both pragrammed prusa grcups were able to. 1nput the passage at g
a 90% §f abave level, i. €., tné scores ranged from 90 - 99%7 The median score , ;
for the low thlValeﬂ prugrammed prnse grcup, Graup ; was 98.5 and the corres-
ponding valua for the high mctivatlnn grﬂup, Graup D, was 96.9. Thls high level
of perfarmance suggests that the. dlffl:ulty level of the prcse materlals was nDt

. greater than the abllity levels uf all the Ss in all flVE graups

Table 11 contains the means;and standard deviations fgr each_ef the six
treatments -for each of the two types of tests, RS-Test and P-Test, and for both
‘data analyses, BRRS and RL-4. ' :
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Means and Standard Deviations for the Six Treatments

Table 11

BRRS Analysis

RL- 4 Analysis

Group ;;Z£s=qss§fgf Adji Maan S.D;
RS-Test
RP-Low A7 30,6 3.1 28.4 3.9
PP-Low "B 9 32,8 5.0 30.2 5}5
RP-High C 7 287 8.3 27.9 7.5
PP-High D 7 251 4.9 25.0 4.2
Pre-Cont., E 6 4.0 4,7 22.6 5.8
Post-Cont. "B 6 3.5 733 28.6 7.6
P-Test ,
RP-Low A 127 29.4 5.5 26,7 6.0
PP-Low B 12 34,6 5.7 32,9 5.8
RP-High C 12  33.0 6.5 30,5 8.3
PP-High D 11 26.9 5.3 25,7 4.9
Pe.Cont. E 1l 19,5 4.3 18.8 4.1
Fost-Cont. B 11 31,2 g, 29.7 9.5

As nated earlier,  The BRRS analy51s Mmeans’ were for 1nd1v;duals who scored
at Level 3 on the BRRS test, and the RL-4 analysis ' means were adjusted far,grgup
differences in the s:ares on the RL-4 test The group means and standard deviations
on the RL-4- test are presented in’ Table 12, NthEE that the: difference between

the highest sznrlng group, 17, E and the lowest scgrlng group,” 14.6,was larger

than. the smallest st;ndard dev1atlan, 2.9, a ccn51derable dlfference.

It may be noted that the sco:es on the RS- Test were samewhat hlgher than

fhe P-Test under the Pre- -Control condition, As indicated earller, the Pre- =Contrel

and p Post-Control conditions were adm;nlste:ed 50 as to be able to interpret the

e G e i, e e



Means and Standyypqg Deviations for the .

Tesults on gy absolute scale, Ip order to derive Such 'scores, the Means ip
Table 11 were first cerréctedrfbr Buessing Using the fbilawing formyjia;
rights minus one-fourth Wrongs, Then, the PIEECDntrdl means Were used tg

Calzulate ap absolute score using the'fbllawing formuja;

These data for both the RS-Test apg the P-Tes¢ are Preésented ip Fig, 19 fop the
BRRS analysis ang Fig. 20 for the RL-4 analysis
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Fig. 19. Effectiveness of Regular Prose and Pragrammed:Prase

~ as measured by the RS-Test and the P-Test under low and high motivation

: * conditions for the BRRS analysis
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Fig. 20, Effectiveness of Regular. Prose and Pf@gfémmed Prose as - P

measured by the RS-Test and the P-Test under low and hlgh mctivaticn ,7§ ? 7‘

:Acundltlans for the RL 4 analy515 (N=58)
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Discussion. These data support the hypothesis that programmed prose acts
as a facilitator of attention and, as Sushr indirectly facilitates learning
under conditions wherein attention wanes, The results were just as had been
Expeztéd in'thié regard. When students were asked to read difficult material

at hand,. pIDgramméd prnse was shown to increase the amount of information stared.

On the -other hand when students were highly motivated to learn, i.e., they were

being paid on the basis of how well they perfﬂrmed, programmed prose acted as an

- inhibitor as compared to regular prose. It ‘appears that the use of programmed

prose as a manipulator of attention and learnlng deserves further investigation.

Although the above results supparted the ‘interaction that was hypcth351, d,
there are several factors that tend to qualify the result. The results held
up under two. drastlcally different analyses and two drastl:ally different types
of tests. Hawever,.the llmlts Df this generailzatlon need to be tested in other
ways, For example, will thase-results generalize to lower ability individials
who are presented lower difficulty materials? Or, will these results generalize
to a Qénditioﬁ WhETEiﬁ many of thé Ss'da not ﬁave time fD-fiﬁiSh the pfagramméd
periment? Furthermarer a close 1nspectlan Df these data evakes a puzzllng
question: Why did the high mctlvatlnn individuals. do worse than' the low motivation
individuals when they were admln1stered pragrammed prose? It would seem that the :
two high matlvatlan groups should have: dane better ‘than the two low motivation

groups. Instead, the high mativatlnn graup whlch IECEIVEd ‘regular prose, stored

slightly less 1nfarmatlgn than the oW mﬂtlvatian, pragrammed prose group. - These
- results could be 1nterp:eted -as ;ndlzating the potency of the: prcgrammed prase,

‘but the potency saems to interact with the thIVE§1ncEnt1VE CQndltlDﬂS in

an unexpla;nable MANNEY. Rather than trying ta expla;n these data w1th .an

anxlety factar, i, e,, the hlgh 1ncent1ve groups became anxlcus aﬂd last efflclency,'

it seems more prudent to determlne whethar these: data can be replicated SR

Flnally, 1t shauld nat gD unnat;:ed that the. near perfect rapllcatlcﬁ of

RS- Test results and the P- Test Tesults pruv1des aﬂ@thér blt of ev1dence for the '

v’validlty Df the RS Test as a measure - nf the prlma:y effects of- raadlng There

is anﬂther result, in thls regazd that suppcrts the Iellablllty of the RS Test.
In ExPEIlmént IC the galn frnm nan read;ng to the fbrgettlng plateau was 20

»per¢2ﬁtage pclnts for-a: graup af passages whlch averaged abgut 5.1 on: the RIDE

Secale, :In: thls exper1ment Experlment NBE, the galn “from non- reaﬂlng to readlng

- _the 5 3 dlfflculty level passage a raughly cnmparable camparlsan, was 19. percentage
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~ madlfled version af the claze test Valldlty was: 1nvest1gated in one ‘experiment

“ not readlng, at rnur levels of dlfflculty “In annther experlment the effect of

rgadlng was manlpulated by deletlng varlaus patcants af ths words from prase ~and

‘the thlrd éxperlment, the sen51t1v1ty of the tests to fargettlng was stud;ed.
-The readlngsstaraga type Df test appeared to be just as. valld 1f nat mare valld
' “than the modified cloze type of test as’a measure of the prlmary effe;ts of -

”readlng, The clnze prncedure represents the Dnly other te:hnlque be51des the

tlreadlng stnrage technlque, whlle the readlngzstarage techn;qué appears to bF ;:f o e
: abaut tWICe as valld as the regular clgze tec hnlque.‘ SlnGEthE readlng st@:age test

'appears to be Just as valld as the mast valld ver51an of the claze test,: 5lnge

f'SubjEEthE scaring, and 51nce the cla: est appears ta be the iny cther type Df

points in the BRRS analysis and 15 percentage points in the RL-4 analysis, It
appears that the RS-Test will provide roughly comparable results on an absolute
scalé as long as'thétdiffi:ulty.iével of the passages and the ability level of

the 1nd1v1duals are confrolled.

Con c1u51an These data supported the hypathesis that pragramme& prose is

.a manipulator of attentlon -and ‘thereby facilitates learnlng from prose materials

under low motivation Ecndltléns and inhibits learnlng under high matlvatlan
conditions. Hawever since those 1nd1¥1duals who TEEEIVEd programmed prose

materials did better under lov mat;vatian cnndltlans than they did under high

- motivation candltlgns, it seems prudent'tg conclude anly that more should be

leatned about efficacy of programmed prose and its interaction with motivation,

Summary and Csﬁ;lusiéns

Phasgﬁ;'

Thé'purpose'nf'Phase I was to iﬁVEétigaté the vaiidity'af the reading-storage
test’as a- measure of the primary effect of readlng, whether the pr;mary effect
is called 1earn1ng, 1nformatlan stored, understanding, or. camprehenslnn ~8ix

dlffarent Experlments were - canducted which were directly *Elevant to thls purpﬁse.'

In the flISt three exper;ments tha readlng?‘*crage test was cnmpared toa

by. 1nvest1gat1ng the sen51t1V1ty nf the tests tn readlng prase, as- campared tD ,_'j. S ]

the tests were compared ‘with respe;t 'to the meaﬁurement ‘of these rhanges.' In

readlng starage pracedure whlch is: campletely ébgectlve frcm a test develgpment

the raadlng stgrage test. can be scured abgectlvely while the clcze test requlres RS : o
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phraSa test.

”that tha raadlng atprage ta:hnlqua 15;mara valld aﬂ a ganaral mathad fpr maasurlng

objectively developed test appropriate for prose materials, it has been con-
cluded that the faadingiatafaga'taphﬁiqua Tepresents a hattar dependent variabje
than any other existing Db]ECthE tachnlqua for maasur1ng the prlmary effects

of readlng

In the Set II Exparlmants the valldlty of the reading- atpraga taat was
1nvaat1gatad further by comparing it to a tachn1qua whlph has more intuitive
appeal, the paraphrase technique, In .one experiment, comprehension was manipu-
lated by using apaalal paragraphs. whl:h were highly dlfflcult to comprehend
without cartaln context cues. It was hyppthaaiaad that if tha reading- -storage
test was prlmarlly sensitive to the mampriaatlpn of words instead of the prlma:yé
affaata nf raadlng, than the score on the paragrapha g:van without context cues.
ahauld be the same as scores on the teat ‘given W1th caﬂtaxt cues, Also, if
mamarlaatlpn is what tha raadlng stprage test prlmarlly maaauraa than tha raadlng-r
atprage aapraa ahpuld be much hlghar on.the test given without context cues than
they are on a teat that is glven wlthput the pppartunlty to raad tha paragraph
flTSt.‘ Tha raaults indicated . that there was-slightly more gain, -on the average,
due to the assumed cpmprahans;pn cand1t1pna than there was due to the assumed
mamprlzatlan EDHdltlDﬂS More 1mpprtant1y, hawavar, the raad1ng stprage test was
more sensitive to the aaaumad camprahan51an affacta than was the paraphrase test,
and it was laaa sensitive to tha asaumad memorization effapts than was the para-

TWD pther axparlmants 1n Sat 11 wera rapllpatlpna of the twa pTEV1Du51y

daacrlbad axparlmanta whara valldlty waa explprad by pamparlng reading- scores

'],with nan raadlng acaras and by manlpulatlng tha af acta pf raadlng by dalatlng
. varylng parcaﬂta pf tha wprds

Tha paraphrasa test waa fpund to he apmawhat mara va11d than the readlng-

’h’starage test in one expar;mant but tha raadlng—atpraga taat was fpund to prav;da

- much more con515tant pr rallabla raaulta ‘than the’ paraphraaa test. In tha other

axparlmant tha two tasta appaarad ‘to ba aqually effaptlva

Cpn51dar1ng tha results frpm all thraa axparlmanta tha raadlng atprage test

-appaara ta be juat as’ valld a depandent varlabla € is tha 1ntu1t1valy more appaals

.. ing;. paraphrasa taat Slnpa tha paraphraae tast is: davalppad aub;actlvely, it 1af.ff
'7iafalwaya quaatianabla tp ganarallaa the raaults bayund tha axparlmaﬂtar ‘who developed
’tha taat Tharafpra, 1f tha paraphraaa tachnlqua is npt shaWﬁ to be: cpnalatantly S

',mare valld than the raadlng atpraga tachnlqua, lt appaara raaapnabla ‘to conclude




"-technlques for man;pulatlng matlvatlan, and u51ng dlfferent levels of prcsa

the paraphrase téchnlque Wthh is develnped 5ub;ect;va1}, but may be scored
objectively. ‘

~The Phase II data, which was collected primarily to investigate the effect-
iveness of programmed prose, also provides support for the validity of the

reading-storage test because the paraphrase test results and the readlng—starage

“test results. were Essentlally Equ1valent

Phase 1I.

The primary purpase af Phase II was to lnvestlgate the effect of prngramme&'
prose upon 1earn1ng ‘It was hypathesized that prcgrammed prcse wauld act to

1ncrﬂase attentlan 1n 1Dw matlvatlan EQndltlDﬂS, where attentlﬂn WDuld be expected

to wane, ‘and. thereby facllltate 1earn1ng "It was alsa hypath551zed that prc-

,grammed prnse would. act as a dlstractar in: hlgh motivation EDHdltlDDS where

attentlcn would nﬂt be expectea to wane and thereby inhibit 1earn1ng, These

.hypctheses were tested by admlnlster;ﬁg regular prase and pragrammed prcse under

1cw aﬂd h;gh motlvatlun EDndltanS. “Under the 1uw mntlvatlcn :nndltlcns the 55
were glmply asked to dn the;r best. Under the hlgh matlvatlan CDﬁdltanS the

Ss were told that they would be pa;d on the b351s af how wall they did. The

' résulfs suppﬂrted the hyp@theses, i.e., gragrammed prose facilltated learning

under the law matlvatlan EDﬂditanS and 1nh1b1th learning under the hlgh matlvaflnn

EGﬂdltlDﬂS. chever the scares frnm thé lﬁw matlvatlcn, pragrammed prgse graup

, PIDSE graup It was canﬁluded that the efflcacy of prcgrammed prnse and its 1nter=r

actlnn w;th mnt;vatlcn deserves tn be 1nvest1gated further u51ng dlfferent

dlfflculty and 1nd1v1dual ablllty
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