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ABSTRACT

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 objective manner

amenable to computer production. Phase I of the project involved an

extensive investigation of a new technique, called the reading-storage

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

effectiveness of programed prose could be properly assessed in Phases II,

III, & 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 competitors, i.e., the doze test which is

developed objectively but scored subjectively, and the paraphrase test

which is developed subjectively but may be scored objectively. 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 condition, and inhibited learning under

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

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

measure of the learning, understanding, comprehending, or information storing

that occurs during reading, and (b) programmed prose facilitates learning

in reading situations wherein attention 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 developed, 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 learning.

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

serious disadvantages: (a) 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.

new method has also been developed 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 programmed 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 accomplished

during the next year. In Phase I, the validity of the reading-storage technique

was evaluated. In Phase II, the effectiveness of programmed prose was evaluated

in both low and high motivation conditions. Phase III 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.



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 firSt 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.



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 judgments 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

transform 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 keeping them there for suitable periods. Class II, Object Acquisition,

involves the selection and procurement of appropriate instructional

objects. Class III, Translation and Processing, involves systematic eye fixations,

translation into speech, discrimination and processing. Much of Rothkopf's

researth has focused upon the effectiveness of questions 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 represent 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 investigator who has been concerned with the activities that the

student engages in when confronted with instructional materials is Anderson (1970).

The following excerpt from Anderson (1970) summarizes the nature of the problem

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. lie 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

most critical when the learners are bored, tired, influenced'to work hurriedly,

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 passages. The research on the question-

technique by Rothkopf has already been noted. The other technique is the doze-

technique, i.e., the deletion of certain words in some regular manner from a

passage and substituting underlined blank spaces. Cloze was first recommended

by Taylor (1953) as a method of measuring readability, but it has also been re-

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

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

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

advantages not associated with the results-they produce. The cloze-technique

has the advantage that instructional materials can be developed from ordinary

prose passages in a Completely objective manner. The doze- 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 subjectively developed from prose materials

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

with this technique. The question-technique must be applied to prose materials

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 object-

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.



From the standpoint of objectivity in development, the doze- technique

has a distinct advantage over the question-technique. However, there are two

primary disadvantages inherent to the cloze-teehnique which are not inherent to

the question-technique. The doze technique involves a mutilation of the

learning materials, i.e., the prose, and this degradation. of the original in-

formation should detract from learning. Some of the information is missing and

all of the learners are not likely to be able to correctly fill in all of the

missing parts and thereby reconstruct the original message. Thus, the doze-

technique may be expected to increase learning by forcing increased attention,

but at least part of this gain is probably lost due to the fact that not all of

the original information is presented. This is not a problem with the question-

technique as the prose passage is 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 must 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 space provided. This makes the

task highly inefficient as compared to ordinary learning by reading. Since the

multiple-choice task does not present this problem, it seems inherently better

in this regard as compared to the doze- technique.

It appears that both the question-technique and the doze- technique contains

serious inherent disadvantages. Recently, a method, called reading-input, has

been advanced which is similar to doze 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 learning. 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

the correct word.

The reading -input technique overcomes the two primary disadvantages of the

doze 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 objectivity advantage of the cloze-

technique; there is no subjectivity involved in the selection of the alternative



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).

IN ORDER TO TAKE COMPUTER
ADVANTAGE

OF THE INFORMATION-PROCESSING
APPR OACH
ANALOGY

----

AND ITS COMPUTER CONCEPTS.
TERMA

COMPUTER MODE L OF READING
IN

HAS

BEEN DEVELOPED. THE TERM
" VERY
"MODEL"

IS USED HERE TO ,.DENOTE
AND

Fig. 1. An example of the reading-input technique applied to a segment

of a passage.

The reading-input technique is very similar to programmed instruction when

it is used as a method for manipulating attention by forcing the learner to

interact or behaviorally respond to the prose. 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 programmed prose 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 drink. 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).

6.



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 extensive, 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 likely 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. Therefore, 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.

The major purpose of this research project is to investigate the efficacy

of the programmed prose technique in situations where it is,and is not expected

to facilitate learning.



Background for the Reading-Storage Test

Richard Anderson (1972) has contended that procedures for constructing

and *scribing comprehension tests are a "mess" because it is impossible to

know what the tests measure. He recommends that drastic action be taken.

The present research on a reading-storage measure represents an attempt to

solve the long recognized problem that Anderson has articulated so well. How

do we measure the primary or beneficial effects of reading? What empirical

measure can we use that will provide strong evidence that the individual who

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.

Before performing a critical analysis of the various available techniques

for measuring the primary effects of reading; some background 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 word. The individual may rapidly skim or skip over the passage to

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 con

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 (1971a) has contended that the "under-

standing" function is automatically 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 "relating to" function is a type of

coding function that is similar to what Pribram (1968) talks about when he discusses

the basic Ceding of experience, i.e., Imaging. That is, most reading is an ex-

periential process which stands as a surrogate for the following: (a) actually

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

8.



the happenings associated with the characters of a novel, or (c) 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. Locating 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 subprocess which codes certain parts so that they can be

retrieved later (i.e., remembered) with perfect accuracy. While experiencing

or witnessing-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. -Tt is only-after the event that we remember to execute

these coding procedures, inherwise 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

automatic retrieval codes are built into the experience-so that when these codes

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 hii 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



coding of events using specific retrieval cues, it is difficult to ascert

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 specific

retrieval codes, how does one go about measuring the primary. effects of reading?

In the following excerpt, gpinelli (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 appears that one f 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 Ilse of multiple- choice questions makes use of this theory when

it provides-part of 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 questions 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 questions 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 es.perimenter. 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 implementation.

The paraphrase approach may be labeled as an objective approach since the answers

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 clone test (e.g., Bormuth, 1969a). Again, the primary

advantage of the doze 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 doze

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 doze tests, four-fifths of the original in-

formation is presented and one-fifth must be played back (i.e., every fifth

word is deleted).

Although the doze 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 presented, the learner will

process information from the test itself and be able to infer the original in-

formation in its entirety without ever encountering 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 a person has

semantically encoded 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,

it has been stored but not provide so much information that the incorrect

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

formation presented in the test itself.

The doze test, as it is normally constructed, provides so much of the

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

used in the original passage. The above reasons explain why the doze test

11.



has been shown to be relatively insensitive to the gain in information that

accrues during reading (see Carver, 1973a, Coleman & Miller, 1968). The

regular doze test seems to provide too much of the original chunk of information

to be sensitive to low degrees of information 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 Spinelli (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
recallerto 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, isAo provide the minimum value of the match parameter

which will trigger the retrieval of the originally stored experience. If too

little of a passage is presented, then the original experience will not be

reconstructed. I-f-tac,""ch 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 stored 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.



was pilot tested and found to be 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.

And, out of each consecutive set of five such initial letters, one has been

deleted and replaced with an incorrect alternative according 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 original passage, identify

the one wrong initial letter of each set of five.

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 comprehension.

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

encoded [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 O fice. 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.

'DAIS IS

POST

W HERE.

3. OUR C

4. T WORLD.

14 BE A

6.. S OF M

7. /4 . THE C

8. N ALL 0

9. 11 TOO.

10. US. A

Reading Storage Test on an Example Passage

0 IT I IN CITY. M PEOPLE

IS A POST 0 IN E CITY

AND P OFFICES I

A POST 0 HELPER 14

EVERY C IN

BE HE

GOOD W A E OFFICE 11 HANDLES

A P OFFICE U HANDLES L OP

OFFICE S LETTERS A. PACKAGES, 14 , AND_
THEW . ITS SMALL W AND

I SENDS 14 FOR U IT S MONEY

PUTS M TOW F O R U , TOO.

Fig. 2. An example reading-storage (RS) test on an Example Passage.
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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 reasonable to

become concerned about short term memory for words (i.e., orthographic and phono-

logical encoding) as a primary factor. Certainly, the reading-storage test would

not be valid for thezomprehension 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,

the probability increases that a person who does well on the test did in fact

store the information. However, while the test is made more and more stringent,

the probability also increases 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.
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Set I Experiments

Overview

11.1= Three separate experiments -- Experiment IA, Experiment 18,

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 doze test. The regular

doze 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-

standing of isolated sentences were used successfully by Schwartz, Sparkman,&

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

test, as well as the modified form of the doze test, can be evaluated by

:omparing 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

(c) 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

three separate studies, (b) there would be a 10-minute break approximately every

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 one 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 reading 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

(RS-Test) and a modified -doze 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

letter of the word, and replace the missing letters with a designating symbol

such as a standard dash, and (c) for each line containing five of these skeleton

type words, randomly delete one of these five initial letters and replace 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 doze technique, Instead

of deleting every fifth word, as is usually done in the regular doze procedure,

every fourth, fifth, and sixth words were deleted and replaced 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 S was to fill in the blanks with the-

correct words using th© 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 limit for the Mt-Tests was seven minutes. Pilot data indicated that this

.amount of time allowed 90 - 100% of the Ss to complete the test.
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THIS IS OUR

IS IN OUR

WORK HERE. THERE

OFFICE IN EVERY

COUNTRY. AND POST

COUNTRY,IN,THE

OFFICE HELPER MUST

MUST BE A

POST OFFICE HELPER

MAIL. A POST

LOTS OF MONEY.

SENDS LETTERS AND

NEWSPAPERS ALL OVER.

SENDS SMALL ANIMALS

IT SENDS MONEY

SAVES MONEY FOR

MONEY TO WORK

P 0

M

I _44- A

0 :9#44(..,

W P

T

W

P

U

Fig. 3. An example of a Modified -Cloze (MC) tes

in Fig.

18.
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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 It. The Ss who

participated in the Type I session were administered RS-Tests in Experiment IA and

MC-Tests in Experiment TB and Experiment IC. The Ss who participated in the Type

II session were administered MC-Tests in aperiment IA and RS-Tests in Experiment

fB 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

Experiment IA

Experiment IB

Experiment IC

Type I

RS-Tests
(N.24)

MG-Tests
(N=20)

MC-Tests
(N=24)

Type II

MC -Tests

(N=24)

RS-Tests
(N=20)

RS-Tests
(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 nu ber of items wrong
x 100

Total number of items

The percent correct score on the MC-Tests was determined by counting

the number of correctly filled-in items (spelling errors were disregarded) (b)

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

Data analysis. Since many of the score distributions were highly skewed,

the average value for any particular treattent-condition was estimated by the

median.
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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 RS-Test was to be evaluated by comparing it to the MC-Test and to

understanding judgments. To determine the generality of its sensitivity,

four different levels of passage difficulty were investigated.

Subjects. There were 24 Type I 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 completed on 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 remainder of the test. The

E gave each S individual help as was needed, and the answers were graded so as

to be certain that each S understood how the test worked. Then, the Ss were

informed that they would 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

reading a passage and immediately before they started to work on the test on

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 percents were typed -- 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 =-

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

The Type I Ss were informed that they would receive St for each correct

answer on each test, i.e., the RS-Test, and the Type II Ss were informed that

they would receive 14 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

the 10 they would not be given the passage to read prior to taking the test.



Passages. The 100-word passages used in Experiment IA were selected from among

the 330 passages studied by Bormuth (1969h), 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 1pw; Level 2, 4.1 to 4.5 1pw;

Level 3, 4.6 to 5.0 1pw; Level 4, 5.1 to 5.5 1pw; Level 5, 5.6 1pw and above.

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

passages were randomly selected from those passages with RIDE values of 3.7 and

3.8. 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, 2A, 3A, 4A, 1B, 2B, 3B, & 4B. Two extra passages were chosen to

be used as additional practice passages; one was at Level 1, 1P and the other

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

the test scores at each of the four difficulty levels while controlling for:

(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.

There are two primary Latin-Squares embedded in Table 1. Ss 1 - 4 were

presented the A set of four tests under the reading condition (R) in one Latin-

Square, and the B set under the non-reading g) 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 Ss 1 - 4

after reading were presented without reading and the tests taken by Ss 1 - 4

without reading were presented after reading.

The within level differences between passages were controlled by using two

-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
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for the RS-Tests, Type I Sessions, and once for the MC-Tests, Type II Sessions.

The order of testing alternated between 8 Type I Ss and 8 Type 11 Ss.

Table 2

Design for Experiment IA

Type of

Order of Presentation

S 1 2_

R* R*

3 4

R

5

R

6

R

8 9 10

1 1P 3P 38 4A IB 2A 28 IA 49 3A

2 1P 3P 48 3A 3B 4A 1B 2A 2B lA

3 1P 3P 29 lA 49 3A 3B 4A lB 2A

1P 3P IB 2A 29 IA 4B 3A 38 4A

5 I 3P 4A 3B 2A IB IA 2B 3A 4B

6 1P 3P 3A 49 4A 3B 2A lB lA 2B

7 1P 3P IA 29 3A 4B 4A 3B 2A 18

8 1P 3P 2A 1B lA 2B 3A 4B 4A 3B

* R is the reading condition and IT 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 controlled 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

andthe 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 understand, 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 appropriate control procedure 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

support to the theory that individuals process information from prose with the

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

controlled, it was found that the efficiency of storing thoughts was relatively

equal for all, four difficulty levels.
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Fig. 5 presents the test scores on both the RS- and 1C-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

u1
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Fig. 5.

RS-Test
+ MC-Test
Reading
Non-Reading

3 4

DIFFICULTY LEVEL

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 average 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 four levels

of difficulty. The mean gain for the RS-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

Efficiency
RatioT Score Understanding

RS - Test

Level 1 45 96 .47

Level 2 42 95 .44

Level 3 32 85 .38

Level 4 34 70 .49

Mean 38.2 85.5 .45

Stand. Dev. 5.4 10.5 .04

MC Test

Level I 22 94 .23

Level 2 50 91 .55

Level 3 25 87 .29

Level 4 30 63 .48

Mean 31.8 83.7 .39

Stand. Dev. 10.9 12.2 .13

10.9, as the RS-Test, 5.4. Thus, the RS-Test appears to be more sensitive

and more consistent, less variable, than the MC-Test to the primary

effects of reading.

Table 3 also contains the understanding gains that accompanied each test

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

condition these values are the same as those plotted in Fig. 4. In order tc



assess 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

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,

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

interpolating between Level 3 (about 4.8 on the RIDE Scale) and Level 4 (about

5.3 on the RIDE Scale) in Table 3 and Fig. 5; 01 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 gainbetween non-reading and reading at

113 swpm can be found in the Carver, (1973a) data. This gain between non-reading

and reading passages at a 5.06 difficulty level and 113 swpm can be calculated

for all three of the measures used in the Carver (1973a) data, i.e., chunked,

regular doze, and revised doze, as well a$ for the RS-Test and the MC-Test.



These percentage point gains are presented in Table 4. The highest percent-

age gain was associated with the chUnked test. However, 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 close aid the RS-Test --

the RS-Test had the most percentage point gain, 33. The three clozp tests

were formed by systematically deleting blanks which had to be filled in with the

correct words. The traditional cline test was formed using the every fifth

word deletion pattern, and the revised doze 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 each 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 RS-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 doze

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 RS-Test did not undergo any empirical iteration procedures de-

signed to make it highly sensitive to gain, as did the chunked test. It is

likely that an RS-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 appropriate comparison for the RS-Test is the doze 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 RS-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



Table 4

Percentage Point Gains and Efficiency Ratios for Five

Types of Tests

Percentage Point Gain

Type of Test Test Score Understanding

Efficiency

Ratio

Carver (1973) Data

Chunked 61 76 .80

Clone 14 74 .19

Revised-Cloze- 10 70 .14

Experiment IA Data

RS-Test 33 77 .43

MC-Test 23 75 .37

as compared to the more difficult passages. 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 into account

the score that would be expected without reading,given the difficulty of the

paragraph and the ability of the individual.

Experiment

Puur ose. 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 RS-Test results were compared to the

MC-Test and the understanding judgments.



Subjects. There were 20 Ss in the Type I sessions and 20 Ss in the

Type II sessions.

Procedure and Instructions. The Ss 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 II session, they were given the example RS-Test. Again, help was liven

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 ( .e.,

the non-reading condition).

Those Ss taking the RS-Tests were informed that they would receive 50 per

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

would receive 10 for each correct answer. Just as in the first experiment, the

Ss 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

were developed by counting the first 100 words of each passage, and then completing

the passage at the end of the sentence containing the 100th word.

The RS- and MC-Tests on each passage 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 SO% 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 manuscript

corrections) on the'words The tests were reproduced by xerography thus leaving

no clue as to the words omitted except for word length.
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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 TB. This design was

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

Table 3

Design for Experiment 1B

Order of Pre a n

Group 2 5 6

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

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

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

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

5 P(25%) S(100%) 1(17%) 2(50%) 3 (0% ) 4(33%)

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 w.4re 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 youp

of four Ss of each type was an unanalyzed replication.

Results and Discussions. Fig, 6 contains the understanding results for

both the RS-Test and MC-Test groups. As in Experiment IA, 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

25 RS-Test Group

+MC-Test Group

0 1

0 17 33 50

PERCENT DELETION

Fig. 6. Understanding as a function the

percent of passage deletion for the RS-Test Group and

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

data do suggest reliability 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 SO% 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 which these five
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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 supports 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-Te
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Fig. 7. Test scores as a function of the percent of passage

deletion for the RS-Test and the MC-Test, Experiment lB (N=40).

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

sensitive to the decrease in information presented. The RS -Test had a

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

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

conditions.



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

two efficiency ratios as being real nor should the differences in the two curves

in Fig, 7 be interpreted as real. These differences are more likely to have

resulted from uncontrolled within-individual differences. It does not seem

likely that the RS-Test is the more sensitive to decrements between the 0% and

the SO% deletion conditions while the MC-Test is more sensitive to decrement

from the SC % to the 100% deletion condition. It seems more likely that both

tests are measuring the same thing except for chance variations. The most

_
representative curve showing the relationship between test scores and

percent deletion could be found by combining 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

decrements in the am,77:!nt of information presented. 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.

Experiment 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 Ss-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 real, as was the case in Experiment IA, but they

would not.be administered the tests immediately following their reading of the

paragraphs. Instead, they were told that they would be given the entire set of

passages to read before they started taking the tests on-the passages. They were

also told that the order of-the tests would be reversed so that they would take

the test-on the last-paragraph they read, first, and so on.. The last
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test, the sixth test, would be one that would be administered without prior

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

Again, those Ss receiving the MC-Tests (Type I session) were told that

they would be given 14 for each correct answer, and those Ss receiving the

RS-Tests (Type II session) were told that they would be given for each
correct answer.

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 according 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 sequential
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

Passage Order Testing Order

Group 2 3 4 4 6

1 6 2 5 3 4 4 3 5 2 6

2 1 3 6 4 5 5 4 6 3 l 2

3 2 4 1 5 6 6 5 1 4 2 3

4 3 5 2 6 1 1 6 2 5 3 4

5 4 6 3 1 2 2 1 3 6 4 5

5 1 4 2 3 3 2 4 1 5 6

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 (GM)

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, 1124. The

study was replicated for the MC-Tests and the RS-Tests, thus making the total

of 48 Ss 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 the case in both Experiments IA & IB. The MC-Test reflects
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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

two curves as being most likely attributable to uncontrolled within-individual

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 but 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 quantity of interpolated activity was not the same

in both groups. Both groups were given the same amount of time to read the para-

graphs, but the RS-Test group received only 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 criterion

task, there is probably not much, if any, forgetting associated with

either test during at least a days time. In absolute terms, there appears to

be about a drop of 8 percentage points 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 experienced about a 20% loss in information stored due

to 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 dropped

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 immediately after it is stored, but it certainly

does not fade to anywhere near zero within the same day that it was stored.
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Conclusions and Implications.

Fromthese data it may be concluded that tie reading-storage type of test

is valid as an indicator of the primary effects of reading. None of the various

doze techniques seem to be more valid than the reading-storage test while some,

including the-regular doze procedure, appear to be considerably less valid.

The modified -doze test seems to ,be...more-valid-than other varieties of the

doze procedure, especially 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 types of test.

Since doze tests are not 100% objective, i.e., they must be scored subjectively,

the reading-storage.test would seem to be preferred over doze tests as a-

measure of the primary effects of-reading.

Two questions about the validity of the reading-storage test remain to

be exploreth 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 memorization of words? The for-

getting curve data in Experiment IC suggested that the.reading-storage test

was sensitive to the primary effects of reading as opposed to the memorization

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.

37.



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 RS-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 newspaper. 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 out

the Ss were told that; (a) they would be paid $10.00 in cash at the end of

their four hours of participation; (b) 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-

ment IIA, Experiment IIB, Experiment IIC Experiment IID.

Standardized Tests. All 58iSs 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 IIb. The BRRS is a published test which measures the

rate at which easy prose can be read under conditions which control for compre-

1.4ision. It provides for the categorization of readers into four types --

Beginning Readers, Good Readers, Readers-, and Best Readers.

The 111..4 is an unpublished test which was developed by applying the read ng-

input technique to five, 100-word paragraphs at the college level of difficulty,



i.e., at RIDE Level 4. The Ss 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.

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 should 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 comprehension results. For example, when a

picture is viewed briefly, prior to reading, individuals seem to have no trouble

in comprehending what they read However, individuals who are given the same

passage without the opportunity 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,

Experiment IIA used these two specially developed. passages to investigate

the sensitivity of the RS-Test to the primary effects of reading. Furthermore,

paraphrase test (P-Test) AueStions also were developed on these same passages

so that the validity of theRS-Test could be compared to the validity of the P-Test.
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Subjects. There were a total' of 48 Ss in this experiment. These Ss

were the first 48 of the total of 58 who participated in the Set II Experiments.

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

and practice on the: (a) RS-Test, (b) the P-Test, and (c) 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

types of tests before they were actually given either type of test. Also, the

Ss 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 181 words and 15 sentences. However, to

make it comparable in length to Passage A, the last 4 sentences'were deleted.

Thus, Passage 9 contained 136 words and 11 sentences, and was at RIDE Level 2

difficulty,4.4 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 D being at the top of Level 2.

Tests. The gS-Tests were developed for the two passages according to

the standard algorithm discussed in the Set I experiments.

The P-Test questions were developed according to the 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. 1501," 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. 1511" These rules of Anderson's

were followed closely in the initial stages of item development but insurmountable

difficulties developed. The level of redundancy between sentences in a passage

is such that E found it to be exceedingly difficult (approaching impossible) to

develop a paraphrase item for each sentence which E thought S could not get

correct without ever reading. it vas suspected that Anderson had used his rules

only for isolated sentences instead of prose passages. The paraphrase guidelines

of Anderson were modified by writing 5-choice, multiple-choice items on each

sentence. The question and correct alternative represented a paraphrase of the

original sentence whereas the incorrect alternatives resulted in meaning changes



from the original sentence.

pesi_gp. 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 condition, either the picture (for Passage 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 Ss 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

a booklet with a cover page.. The Ss were given 15 sec. to look at the first

page in their booklet. For the Ss in the Context 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

eyes on 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-Ss 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.,

min. time 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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Ss 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,

RS-Test A, R5 -Test B, P-Test A, and P-Test B. Notice that there is an increase
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Fig. 9. Understanding as a function of the

context tondition for Passage A and Passage B as estimated

by individuals in the RS-Test Group and the P-Test Group,

Experiment IIA (Nw48)-.

of about 30 percentage points in the understanding 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 suggest 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 differences, between

this curve and the RS-Test B curve. Taken'collectively, the four lines in Fig.

support the findings of Bransford and Johnson (1972) which indicate that context
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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.,
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Fig. 10. Test Scores as a function of reading condition

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

the P-Test, Experiment IIA (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 comprehen4ion of the two groups involved in this gain score was not

equivalent to the other groups prior to taking the tests. These data suggest
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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

interpreted as being primarily due to memorization were it not for the fact

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-Tesi 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

does 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 11A

Percentage Point Gain

Test Score Understanding
Efficiency

Ratie

RS-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

Non-reading to Context 42.5 84.5 .50

Notice that the efficiency ratio for the Context condition was higher for the

RS-Test, .62, 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

44.



more sensitive to the primary effects of reading than is the P-Test, and it is

less sensitive to the effects of word memorization than is the P-Test.

The evidence from this experiment further supports the validity of the

RS-Test as a measure of the primary effects of reading. There is no evidence

that 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 In. 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.

Igeriment 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

Experiment 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's task was to indicate where he thought the

sentences ended by placing an X mark there, as he read the passage. 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 Ss who partici-

pated in this experiment. These Ss were the first 48 of the total. of 58 who

participated in the Set II Experiments.

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

without knowing which type would follow while he was reading a particular passage.

During the experiment which preceded this experiment, i.e., Experiment IIB,



the Ss were informed that they would, receive bonuses for their performance

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

they were told that they would receive 2 for each sentence they marked correctly.

This scoring system was explained to them as follows: 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 2t for each answer they

marked correctly on the 10 tests.

-Passages. The passages were exactly the same as in Experiment IA except

they had been retyped entirely in capital letters with sentence ending plinct-

uation and spacing cues omitted.

Tests. nie RS-Tests.were exactly the same e s 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 S receiving only one type of

test, i.e.; an RS-Test group aid a P-Test group, each S received both types of

tests according to the design presented in Table 8.

Table 8.

Design for Experiment IIC

Order

1P 3P 1 2

Group '11* R*

A RS** P*- P RS RS

RS

4 6 7 8

R R R

RS P

P RS

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

for each consecutive set of 8 Ss until the data from all 48 Ss had been collected.

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

sentences 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
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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 almost 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 correctly 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.
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Fig. 12. Understanding as a function of difficulty

level for those individuals who were administered RS-Tests and

P-Tests, Experiment ITC (4.48).



The RS-Test individuals reported 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

sentence data in Fig. 11,except the interaction at Level 4 is somewhat

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 reading.

The data from 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.1l) 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

is supported by the:gain data for the four levels presented in Table 9. The

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

more 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 RS-Test

appears to be more consistent, i.e., reliable. This interpretation also is

supported by the efficiency ratio data in Table 9.

49.



z
U

H
ci)

H

100

75

50

RS-Test

P-Test

Reading

0 Non-Reading

1 2

DIFFICULTY LEVEL

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 swpw. 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.



These data reflect the item writing ability of the E for the P-Test

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 guidelines for 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 Gains and Efficiency Ratios in Experiment IIC for

each Difficulty Level on the RS-Tests and P-Tests

Percentage Point Gain

Test Score Understanding

Efficiency

Ratio

RS-Test

Level 1 -37 96 e39

Level 2 49 87 .56

Level 3 40 67 .60

Level 4 22 47 .47

Mean 37.0 74.3 .51

Stand. Dev. 9.7 18.9 .08

Level 1 64 87 .74

Level 2 29 .35.

Level 3 61 63 .97

Level 4 66 76 .87

Mean 55,0 77.0 .73

Stand. Dev. 15.1 9.0 .24
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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,
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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.

From this experiment it would appear that the P-Test is, on the average,

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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!psriment 114.

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

RS-Test, the P-Test was compared to the RS4est, and (b) the reading passages

had been 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

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

Procedures and instructions, 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 IIC.

Passages. The passages were exactly the same as in Experiment IB except

they had been retyped entirely in capital letters with sentence ending punctuation
and spacing cues omitted. The deleted words were replaced with standard length

dashes so that the word length cue was not available in Experiment IID as it was

in Experiment TB.

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 TB

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% condition) and the every other

word deletion (50% condition), and this decrease was almost perfectly linear.

Also,this result was almost perfectly replicated 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 (Nm40).

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 SO% drop in the P-Test, and the Palest group data are almoSt

perfectly parallel to the RS-Test group. However, for these: data the P -Test

group reports consistently higher understanding ratings, about 15% higher.

It-appears that there may be somewhat of a "halo" type of effect for the

understandipg 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 (N740).

Even though the P-Test group reported that they understood about 15% more

while they were marking less of the sentences correct,- the differences between
the two groupS are relatively small. Thus, the data in Fig. 15 and Fig. 1 may

be interpreted as indicating that the two groups were approximately equal with

respect to the information they had stored. If there were differences between

the two groups, they were approximately equal at each level, thus having no

differential effect upon the general shapes of the RS-Test and P-Test curves.

Fig: 17 presents the RS-Test and P-Test scores as a function of the degree
of deletion. The two curves are almost perfectly coincident except for the

50% deletion condition where there is a difference of ,22 percentage points.
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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
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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 TID (N=40

0% deletion condition to the SO% 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 non-reading condition were as

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 the e,:fferences in Fig. 17 are probably due to randomly



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 18 and Experiment IID, and these data are

presented in Figure IS. The almost perfect coincidence in the two curves

supports the hypothesis that all of three of the tests -- RS-Test, MC -Test;

and P-Test -- are reflecting approximately the same thing. The differences
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18. Test scores as a function of the percent of passage deletion for

RS- and MC-Test data combined in Experiment IB and for the RS- and P-Test data

ned in Experiment IID.

n the curves in Fig. 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 scores from the 0% to the SO% deletion

nt with the two understanding curves (Fig. 6 and Fig. 16) and

g curve (Fig. 15). The drop of approximately SO percentage

condition

the scntenc

cons

mark _n
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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

AO in these two deletion experiments.

Conclusions When information stored is directly manipulated by deleting

words from passages, the RS-Test Pnd the P-Test appear to be approximately equal

reflecting these changes in the primary effects of reading.

Experiment

Introduction. The primary purpose of this experiment was to investigate

the effect of programmed prose upon information stored under two levels of

motivation, low and high. It was hypothesized that programmed prose would

facilitate the amount of information stored, i.e., amount learned, from'difficult

material under a low motivation condition,but be an inhibitor under a high

motivation condition.

The hypothesis 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 the programmed prose was then administered

to college students under the two motive incentive conditions': (a) low ea the

Ss were given the prose materials. and instructed to read the material carefully

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

wards and (b) high -- the Ss were. informed that they would be paid a bonus for

each question they answered correctly on the test afterwards. There was also

a control group which was administered he test questions without reading. This

control group was then given the regular prosei':and the test was administered

again afterwards. These control data were collected so as to be able to interpret

the scores from the experimental groups on an absolute scale varying from what

might be expected under conditions where scores on the test shoUldbe minimal and

maximal.

Sub'ects. The Ss were the entire set of 58 college students who participated

in the Set II Experiments.

Design. The overall design or the experiment is presented in Table 10.

One group (A) received the regular prose under the low motivation condition.

Another group

A third group

and, a fourth

condition.

(p) received the programmed prose under the low motivation condition.

(C) received the regular prose under the high motivation condition,

group (D) received the programmed prose under the high motivation
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A fifth group (Control),not represented in Table B, took the test under

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

Table 10

Design for Experiment IIB

Regular Prose

Programmed Prose

Motivation Condition

Low.

Group A

Croup B

High

Group C

Group D

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

Post-Control.

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

tested each day for five consecutive days The order of the five groups were

as follows: B, A, C., D and Control

Part of the success of the manipulation of motivation depended upon the Ss

in Group A and Group B being naive with respect to the experiment. If, for

example, a person in Group B, the first group, informed a friend in Group A,

the second group, that he would be paid for how well he did, the person in Group

A would actually belong in Group Ci 'Since the subject pool was extremely large,

it was not likely that such communication between groups would occur over a

gB hr, period.4However, three factersHWere implemented to facilitate better

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

of the session, that all groups participating in the research would recieve

different bonus conditions and were asked not to divulge the nature of the ex-

periment because it might have an adverse effect upon a friendli score. Second,

the Ss in Group A were administered a questionnaire after they had been paid at



the end of the experiment,inguiring as to whether they had received prior

information about the bonus system. None admitted thiS knowledge. Third,

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

communication between individuals in the two groups, it would benefit the

regular prose group and thus tend to provide evidence against the hypothesis

being tested.

Procedures and Instructions. 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 SO RSTest items and 50

P-Test items similar to those they.had taken in the preceding experiment,

Experiment IA,

The Ss were told that the passage was somewhat like a-test itself since

there was an item every fifth word. The programmed prose gaups were told to

look atthe first page of the passage and note that an X had already been placed

in the first box. They were instructed to mark an X in every box on the remainder

of the passage. The regular, rprose groups were told.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 manner, disregarding the incorrect alternatives.

All groups were told that they would 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 provided:indicating the amount of time remaining. All groups

were also told that the scores they made on the 100-item test would be mailed to

them. The high motivation:groups were:also told that they would receive 20 per

each correct answer on the 100-item test.

After the initial instructions were given, the:Ss were instructed to begin

reading and ,the clock was started. The Ss were actUallyiven 28 minutes and

42 Seconds to:read (an average;rate of 12 programmed rose items per min.):

After-the time limit was up, all the groups were given the test and told that: (a)

they would have 40 minutes to finish, (b) once they had finished a page and

turned to the next, they could not turn back and work on previous:page, and (c)

they should pace themselves by spending about 3 minutes pet page and by keeping

themselves informed of the time remaining.

The low motivation Igroups were informed at this point, after reading

but prior to taking the test, that they would be paid a 20 bonus for each correct

answer. Thus, the motive-incentive conditions were exactly the she for all

groups during the'administration:of the 100-item test.



There was an additional difference between the programmed prose and the

regular prose groups under the high motivation conditions. The programmed

prose group was also informed at the outset that they would be paid 1/24 per

each correct answer on the programmed prose materials.

For the Control Group the entire sequence of events was explained at the

outset, i.e., the pre-test, the reading, and the post-test. The Control Group

received regular prose, not programmed prose. This group also knew at the out-

set that they would receive 24 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, 1971a). TheTrogrammed 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 text. The Fig. 1 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._ 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 item per:line making 20 lines per page. The title of the article

and the three section subtitles were given, and paragraphs were signified by

skipping a line. The passage was 19 pages long.

The RIDE Level difficulty of the passage was determined to be _

Level 4, using the procedures described by Carver (1973d).

The passage for the regular prose condition consisted of the programmed

prose passage with the correct answers to the items already marked.

Tests. One P-Test item was written for each of 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 RS-Test items' continued until there were 50 items for each test. The

development of these 100 items was the factor which determined the exact length

of the passage.

The P-Test. items. were developed according to the procedures outlined in

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

outlined' in Experiment IA,
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There were 10 RS -Test items per page and 5 F-Test_items per page, making

a
total of 15 pages on the 00-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 nearly enough to control for these

differences.- Thus, the tWostandardized tests which were administered at the

outset provided a means for control over such differences, i.e., the Basic

Reading Rate Scale andthe R1,4 test: The data were analyzed twice, using each

standardized test as a control.

The first analysis involved the Basic Reading Rate Scale,which provides for

the categorization of readers into four types -- Beginning, Good, Better, and

Best. In this experiment, there were individuals in each of the three higher

levels .77 'Good, 18; Better, 56; and Best, 4. However, the distribution was net

the same between the five treatment groups. For example, one group had a frequency

distribution of 0; 6, 5 and another had a frequency distribution of 2, .7, 2.

In order to be able to generalize the results to the most representative group

of college students, the sparse data from the Ss in'the Best and Good categories

were deleted. Thus, one data analysis consisted of the mean scores of the Good

Readers who participated in each treatment.

The second-analysis involved the test, which provided an efficiency of

reading score (number right corrected for guessing, per minute). The linear

regression of the test scores RS°Test and P -Test) on the RL -4 scores was

computed for each of the Six treatments. Thep, the average slOpe,_b, for the

six treatments:was found, and-this- -value was used to adjust the mean test scores

for group differences in reading ability. The:above procedurelfts performed

twice-, once for the RS-Test and once for the P-Test.

Results. Both programmed prose groups were:able to.input the passage at

a 90% or above leveli i.e., the-scores ranged from 90 - 99%. The median, score

for the low motivation,protrammed prose group,-GroupLB, was 98.5 and the cerres-

pending value for the high motivation group, Group 0, was 96.9. This high level

of performance suggests that thedifficultyJevel:pf the prose materials was not

greater than the ability levels of all the Ss.-in all five groups.

Table-11 contains: the means and standard deViations for each of the six

treatments for each of the two types of tests, RS-Test and P-Test, and for both

data analyses BRRS and



Table 11

Means and Standard
Deviations for the Six Treatments

Group

BRRS Analysis
RL-4 Analysis

Mean S.D.
Adj. Mean S.D.

RS-Test

RP-Low A 7 30.6
28.4 3.9PP-Low B 9 32.8 5.0
30.2 5.6RP High C 7 28.7 8.3 27.9 7.5

PP-High D 7 25.1 4.9
25.0 4.2

Pre-Cont. E 6 24,0 4.7
22.6 5.8

Post-Cont. E 6 31.5 7.5
28.6 7.6

P-Test

RP-Low

PP-Low

A

B

12,

12

29.4

34.6

5.5

5.7

26.7

32.9

6.0

5.8
RP-High C 12 33.0 6.5

30.5 8.3
PP-High 0 11 26.9 5.3

25.7 4.9
P .t.Cont. B 11 19.5 4.3 18.8 4.1
Post-Cont. E 11 31.2 9.0 29.7 9.5

As noted earlier, The BRRS analysis means were for individuals who scored
at Level 3 on the ERRS test, and the RL74 analysis means were adjusted for group
differences in the scores on the RL 4 test. The group moans and standard deviationson the RL -4 test are presented in Table 12. Notice that the difference between
the highest:SCoring

group., 17,6,and the lowest scoring group, 14-.6,was larger
thin the smallest standard deviation 2.9, a

considerable.difference,,

It may be noted that the-scores on the RS-Test were somewhat high
_ thanthe P-Test under

the Pre-Control condition. As indicated earlier; the Pre-Control
and Post - Control

conditions were administered so as to'be able to interpret the



Table 12

Means and
Standard

Deviations for the
74 Test

Group
Mean S.D.

RP-Low
I.. 12 17.6 3.7PP -Lois( B 12 16.7 0.8RP-High C 12 14.7 2.9PP-High D 11 -16.0

4.0Control E 11 14.6 2.9

results on an
absolute scale, In order

to derive
such'sc res, the

means in

Table ll_were first
corrected for

guessing using the
following

formula:

rights minus
one-fourth wrongs.

Then, the
Pre-Control

means were
used to

calculate an absolute
score using the

following
formula:Treatment Mean -

-Control Meanos_ _Control Mean
Pro,Con

(2)
These data

for both
the RS-Test

and the
P-Test

are presented
in Fig 19 for the

BRRS
analysis and Fig,, 20 for the RL-4

analysis.
Under the low

motivation
condition, the

programmed prose
group scored

higher than the
regular prose

groupand'under the high
motivation

condition the

programmed prose group
scoredlower than the

regular prose group. The RS-Test

results
appear to be a

replication of the P.4est
results and the

BRRS,analysis

appears to be a
repliCation of the

RL-4.analysis.
Thus, both

analyses and both

types of
tests tend

to present the same result
even though

the two tests and

the two
analyses are quite

dissimilar.
The low

motivation,
programmed prose group had

scores well
above 100 thus

indicating that this
group did better than the

control
group which

had had two

major
advantages: -(a) they were given an opportunity

to study the
questiens

that they
would be

asked in
advance of their

studying,and (b) they had a mone

incentive for
learning.
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Fig. 19. Effectiveness of Regular Prose and Programmed Prose

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 Programmed Prose as

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

the RL-4 analysis (N=58),conditions



Discussion. These:data support the hypothesis that programmed prose acts

as a facilitator of attention and, as such, indirectly facilitates learning

under conditions wherein attention wanes. The results were just as had been

expected in this regard. When students were asked to read difficult material

under conditions wherein there is very little incentive to attend to the task

at hand, programmed prose was shown to increase the amount of information stored.
_ -

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

being paid on the basis of how well they performed, 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 learning deserves further investigation.

Although the above results supported the interaction that was hypothesized,

there are several factors that tend to qualify the result. The results held

up trader two drastically different analyses and two drastically different types

of tests. However, the limits of this generalization need to be tested in other

ways. For example, will these results generalize to lower ability individuals

who are presented lower difficulty materials? Or, will these results generalize

to a condition wherein many of the Ss do not have time to finish the programmed

prose and go back and read much of the material again, as they did in this ex-

periment? Furthermore, a close inspection of these data evokes a puzzling

question= Why did the high motivation individuals do worse than'the low motivation

individuals when they were administered programmed prose? It would seem that the

two high motivation groups should have done better than the two low motivation

groups. Instead, the high motivation group which 'received regular prose, stored

slightly less information than the low motivation, programmed prose group. :These

results could be interpreted.as indicating the potency of the programmed prose,

but the potency seems to interact with the motive-incentive conditions in

an unexplanable manner. Rather than trying to explain these data with an

anxiety factor, i.e. the high incentive groups became Anxious 'and lost efficiency,

it seems more prudent to determine whether these data can be. replicated.

Finally, it should not go unnoticed that the near-perfect replication of

RS-Test results and the P-Test ttsults provides another bit of evidence for the

validity of the RS-Test as a measure of the primary effects of reading. There

is another-result, in this regard, that supports the reliability of the RS-Test.
. . .

In Experiment IC, the gain from non-reading to.the forgetting plateau was 20

percentage points for a group of passages which averaged about 5.1 on the RIDE

Scale. In this experiment, Experiment DM,. thegain- from non-reading to: reading

the 5.3 difficulty.level passage, a roughly comparable comparison, was 19 percentage.
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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

scale as long as the:difficulty level of the passages and the ability level of

the individuals are controlled.

Conclusion. These data supported the hypothesis that programmed prose is

a manipulator of attention-and-thereby facilitates learning from prose materials

under low motivation conditions,and inhibits learning under high motivation

conditions. However, since those individuals who received programmed prose

materials did better under low motivation conditions than they did under high

motivation conditions, it'seems prudent to conclude only that more-should be

learned about efficacy of programmed prose and its interaction with motivation.

Phase I

Summary and Conclusions

The purpose of Phase I was to investigate the validity of the reading-storage

test as a'measUre of the primary effect cf reading, whether the primary effect

is called learning, information stored, understanding, or comprehension. Six

different experiments wereconduoted:which were directly :relevant to this purpose.

In the first three experiments, the-reading-s .orage test was compared to a

= modified version of the doze-test. Validity was investigated in one 'experimen

by.investigatinvthe sensitivity of the tests to reading proSe,- as compared-to

not reading, at four levels of difficulty. In another experiment, the effect of

reading was manipulated by deleting various peTcents of the words from:prose, and

the tests were compared with respect to the measurement,of these changes. In

the third experiment the sensitivity of the tests to forgetting was,atudied.

The reading - storage type of test 'appeared:to be just as valid if not more valid:

than the modified clozeytype:_Of test as a measure' of the primary effects of

reading. The-tloze procedure represents the only other techniquebesies the

reading-storage procedure which is completely objective from a test development

, standpoint. Also, none of the cloz04e techniques' appear to b'e more valid thanthe

reading - storage technique whilethe zeading-storage technique appears to be

about twice as valid as the regular- -doze technique. Since the reading-storage

appears to bejustaa vali&a.s the most valid version of the doze test, since

the reading-Storage test can be scored objectively while the-dote test requires:'

subjective scoring, and since the doze test appears to be the only other type of

est
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objectively developed test appropriate for prose materials, it has been con-

cluded that the reading-storage technique represents a better dependent variable

than any other existing objective technique for measuring the primary effects

of reading.

In the Set II Experiments, the validi y of the reading- storage test:was

investigated further by comparing it to a technique which has more intuitive

appeal, the paraphrase technique. In ,one experiment, comprehension was manipu7

latpd b 'using special paragraphs_ which were highly diffitult to comprehend

without certain context cues, was:hypothesized 'that if the reading7storage

test was primarily sensitive to the:memorization of words instead of the primary,

effects of reading, then the score en the paragraphs given without context cues

should be the same as scores on the test given with context cues. Also, if

memorization is what the reading-storage :primarily measures, then the reading-

storage scores should be much higher on the test given without context cues than

they are on a test that is given without the opportunity to read-the paragraph

first. The results indicatedthat there was slightly more gain, on the average,

due to the assumed comprehension conditions than there was due to the assumed

memorization conditions. More impertantlY, however, the readingstorage test was

more sensitive to the assumed comprehension effects than was the paraphrase test, -.

and it was less sensitive' to the assumed memorization effects than was the para-

phrase test.

Two other experiments in Set II were. repliCationspf the two previously'

described experiments,where validity was explored bY,comparing reading scores

with non- reading scores and by manipulating the effects'cf:readin&by,deleting:
varyingipercents of the words.

The paraphrase test was found to be somewhat more valid than the reading

storage test in one experiment but,the
reading-storage test was found to provide

Much More consistent or reliable results than the paraphrase te In the other

experiment, thetwe tests ,appeared to be equally effective.

Considering the results from all three experiments, the reading-storage test

appears to be just as valid a dependent variable 4 is the intuitively more appeal-
ing, paraphrase tsst. Since the paraphrase test is developed' subjeetively,:itis

.always_qUestionable:to generalize the resultS-beyond the experimenter who developed
the test. Therefore, if the paraphrase technique is not shown to be consistently

more Valid than thereading-storage technique,
it appears reasonable to conclude

that the , reading- storage teehnique'is
more valid-al a gen rdl method for measuring

the primary effects of,reading.- The completely objective,:readingstorage test

.appears to provide a better technique than its two closest competitors,
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the elole technique which is developed objectiVely but scored subjectively, and

the paraphrase technique Aich is developed subjectively, 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 reading-storage

test results were essentially equivalent.

,Phase IT.

The primary purpose of Phase II was to investigate the effect of programmed

prose upon learning. It was hypothesized that programmed prose would act to

increase attention in low motivation conditions, where attention would be expected

to wane, and.thereby facilitate learning. It was also hypothesized that pro-

grammed prose would act as a- distractor in high motivation conditions, where

attention would not be expected to wane and thereby inhibit learning. These-

hypotheses were tested by administering regular prose and programmed prose under

low and high motivation conditions. Under the low motivation conditions, the Ss

were simply asked to de their best. Under the high motivation conditions, the

Ss were told that they would be paid on the basis of how well they did. The

results supported the hypotheies, i.e., programmed prose facilitated learning

under the low motivation conditions and inhibited learning under the high motivati

conditions. However; the scores from the Luw motivation, programmed prose group

were unexpectedly higher than the scores from the high motivation, programMed

prose group. It was concluded that the efficacy of programmed prose and its in

action with motivation deserves to be investigated.further using different

techniques for manipulating motivation; and using different levels of prose

difficulty and individual ability.
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