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ABSTRACT

The purpose of the investigation was to study the
effects of specific directions on the reading comprehen-
sicn of sixth-grade students. The underlying guestion
was, "Can dirertions control the reading behavior of the
students?" The relationships between reading achievement,
ability to iden%ify relevant material in the passage, and
the effects of the directions were also explored.

Two 1,000-word passages written on the sixth-grade
reading level were prepared by the investigator. The pas-
sages were similar in construction but were written about
two different topics--Auguste Piccard and the Eddystone
lighthouse. Twenty percent of the sentences in each pas-
sage were relevant to the topic while the other 80 percent
were not directly related or were incidental to the topic.

Two informal tests which utilized these two pas-
sages and the comprehension section of a standardized
reading survey were administered to 92 sixth-grade stu-
dents. In the first test, half of the students were given
specific directions to read the assigned passage carefully
and to learn about th=2 relevant topic. The other half onf
the students were given general directions to read the
assigned passage and to learn as much as they could. The
students were given a posttest which contained guestions

on the relevant and incidental material. The number of
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correct relevant answers and the total number of correct
answers on the posttests were tabulated.

Second, the students were given a Focus Ability
test which measured the ability to identify relevant mate-
rial in a passage and to disregard incidental material.
Tne students were directed to read a second and different
passage carefully and to underline the sentences which
were relevant to the topic. The Focus Ability score for
each student was the number of sentences underlined cor-
rectly less a correction factor for guessing.

Third, the students were given the Comprehension
subtest of the Gates-MacGinitie Reacing Tests, Survey D,
Form 1. The standard scores for each student were deter-
mined.

The means of the relevant questions answered cox-
ractly in the specific and general direction groups were
compared for both material sections. The purpose was to
determine it the students answered more relevant questions
correctly under specific directions than under general
directions. The Piccard section had more correct relevant
answers in the specific directions group than in the gen-
eral directions group. The Eddystone sections had just
the opposite. Correlation coefficients were determined
between the test results which related to the purpose of

the study.



There were four main conclusions based on the
findings of this investigation.

1. The control of reading behavior, as indicated
by the number of correct answers on the posttests, was not
attained in this study. The results from the two material
sections were in conflict.

2, The ability to identify relevant material in
a passage (Focus Ability scores) was not related to the
ability to learn the relevant material selectively as
indicated by the number of correct relevant answers on
the posttests of the specific group.

3. Thera was a low positive relationship (£ = ,34,
p < .01) between the ability to identify relevant material
and the standardized measure of reading comprehension
(Gates standard scores).

4, The informal measure of reading comprehension
(total number of correct answers on the posttests) were
significantly correlated (r = .78, .61, .81, .50, p < .01)

with the standardized measure of reading comprehension.



ACKNOWLEDGMENTS

Appreciation is expressed to the members of
the thesis committee: E. B. Fry, L. H. Mountain,
and D. L. Cox.

The cooperation of Dr. Robert Hiltenbrand,
Director of Instruction of the West Windsor-
Plainsboro Regional Schools, and the sixth-grade
teachers of the Dutch Neck School is gratefully
acknowledged.

Gratitude is also expressed to Mr. Robert
Jacobson, Chief Engineer, Agricultural Division,
American Cyanamid Company, Princeton, New Jersey,
for his advice and assistance with the treatment

of the data.

ii

<l



TABLE OF CONTENTS

ACKNOWLEDGMENTS « « &« « « o s s « o o @

LIST OF TABLES « « « o o o « s o o o« @

Chapter
I. THE PROBLEM . . « « « « « « o o

Purpose of the Study . . . .
Statement of the Problem . .
Definition of Terms . . . . .
Implications of the Study . .
Limitations of the Study . .
Overview of the Study . . . .

JI. REVIEW OF THE LITERATURE . . .

Use of Questions and Purposes
Affect Reading Comprehension
Mathemagenic Activities . . .
Other Pertinent Studies . . .
SUmMmMary .« « « o o o o o o o o

III. PROCEDURES . « ¢ « &+ o « « o &

Sample . . .« « « o .

Description of the Informal Test

Materials . . . « « .« . . .
Gates-MacGinite Reading Tests
Test Administration . . . . .
Design of the Study . . . . .
Treatment of the Data . . . .
Summary .« « ¢« o s ¢ e o o s e

IV. FINDINGS AND DISCUSSION . . . .

to

Description of the Test Results .

Comparison of the Specific and
General Groups . .« . . . .

iii

Page

ii

(6,3 O SO JUR N I SPR

e 0]

17
21
32
36
36
36
41
42

44
46

48

54

2 DA A A a4 VAR e L L e e

FRUICRLICLE PRS-
FRN



TABLE OF CONTENTS (continued)

Chapter Page
CorrelationS =« « « 4 o & « o & o o« o« o 56
ge of Specific and General
Directions . « ¢ & ¢ ¢ o ¢ « o « « « . 58
Relationships Between the Test
Results « & ¢ ¢ ¢ ¢ o ¢« o & ¢ o« o o o« » 65
SUMMATY « ¢ « o o o o o o o « o o o o« o« & 68
V. SUMMARY AND CONCLUSIONS . + + & « 3 & o o @ 69
SUNMMAYY « o« & o o o s o o s o o o« o o o « 69
ConcluSions « « « « « « o & o s o « o o 72
Suggestions for Future Research . . . . . 74
REFERE:NCES L] L] L . ° L] L L L - L] L] L] - L . L] L] L ] - 75
APPENDIXES
I. Informal Test Materials . . . . .+ « « . . 79

II. Development, Tryout, and Samples of
the Informal Test Materials . . . . . . 98

III. Summary of the Data . « .« « « & ¢ + ¢« « & 136

IV. Gates-MacGiniti~z Reading Tests,
Survey D, Form 1 . . 5 ¢ ¢ o « o« o « 2 o 146

Appendix IV contains copyrighted material,
and has been omitted.

iv

7



LIST OF TABLES

Table Page

1. Summary of Studies on the Effects of
Prequestions and Purposes on

Reading Comprehension . . « +« « « &« « o« & & 9
2. Characteristics of Passages « « « « « &« « + o 38
3. Design of the Study . . « « ¢« « ¢« « ¢« « « « . 43

4., Mean Number of Correct Bnswers
on the Posttests . ¢ ¢ ¢ ¢ ¢ ¢« & o o o« o 49

5. Focus Ability Scores and Mean Numbkcr
of Sentences Underlined Correctly
and Incorrectly « « « « & ¢« ¢ o o o o o o 51

6. Mean Standard Scores.of the Comprehension
Subtest of the Gates~MacGinitie Reading
Tests for All Sections . « « v « « o o« « & 52

7. Rankings of the Sections Based on the
Means 0Of Several Measures . - « . « « o« o« 55

8. Correlations Between Focus 2Ability Scores
and Number of Correct Relevant Answers
and Number of Total Correct Answers . .« .« . 57

9. Correlations Between Gates-MacGiiitie
Comprehension Subtest Standard Scores
and Total Correct Antwers on the
Posttests « ¢ ¢ ¢ ¢ ¢ ¢ 6 ¢ o o s e o s e e 59




CHAPTER I

THE PROBLEM

One of the major objectives of reading is learning
from written material, or reading comprehension. Direc-~
tions, questions, and stated purposes are widely used to
help achieve this objective. Researcn in the field of
reading is necessary to make these aides as effective as

possible.

Purpose of the Study

The basic purpocse of this investigation is to
learn more about the usefulness of directions. The exper-
iment is designed to study the effects of specific direc-
tions given before reading on the reading comprehension of
sixth~grade students. The extent of the influence of the
directions will be inferred from posttest results.

In addition, the study is designed to explore the
relationships between the student's reading achievement,
his ability to identify relevant material in a passage,
and the effects of the directions.

The definition of reading comprehension stated by
Bormuth (1969) is the one used in this investigation. He

said that the term comprehension "refers to an increase in



the amount of information an individual is able to exhibit
as a consequence of reading a passage of verbal material

[p. 50]." The terms reading comprehension and learning

from written material are synonomous in this thesis.

The references cited in this investigation are
from the fields of reading and verbal learning. In par-
ticular, the concept concerning learning from written
materials described by Rothkopf (1963, 1365, 1970) will
be used in discussing the results. The underlying ques-
tion of the experiment is, "Can directions control the

reading behavior of the students?"

Statement of the Problem

1. Which group learns more relevant material based
on posttest scores:
a. Students who are given specific directions
about what to learn?
or
b. Students who are given general directions to
learn as much as they can?
2. Is there a relationship between the sixth-grade
students':
a. Focus Ability scores and number of relevant
guestions answered correctly?
b. Focus Ability scores and the total number of

correct answers on the posttests?

jred
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c. Focus Ability scores and Gates standard
scores?
d. Gates standard scores and total number of

correct answers on the posttests?

Definition of Terms

Relevant material refers to 12 sentences on a par-

ticular topic which are part of a 60-sentence passage pre-
pared for this experiment. The number of relevant ques-
tions answered correctly on the posttest is a measure of
relevant learning.

Incidental material refers to the 48 sentences in

the 60-sentence passage which do not relate to the rele-
vant material. The number of incidental questions
answered correctly on the posttest is a measure of
incidental learning.

Specific directions direct the students to read

the passage carefully and learn about the relevant topic.

General directions direct the students to read the

passage carefully and learn all they can.

Focus Ability score is the number of relevant sen-
tences underlined correctly Jless one~fourth the number of
incidental sentences underlined incorrectly to correct
for guessing. Pocus ability is the measure of the abil-
ity to identify relevant material in a passage and to dis-

regard the incidental material.
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Peading achievement refers to the standard scores

on the Comprehension subtest of the Gates-MacGinitie Read-

ing Tests, Survey D. Form 1.

Implications of the Study

Studies of this kind can contribute to a fuller
understanding of the effects of directions on reading
comprehension.

Information on the effects of specific and general
directions may assist teachers to use directions in a more
precise fashion. This precision might help students accom-
plish the educational objectives of the situation in an

effective and efficient manner.

More knowledge about the use of directions and
their effects should be helpful in the design of new types
of self-instructional curriculum materials. For example,
a text could be prepared with accompanying specific |
instructions on its use. The instructions and text
combined could assist the reader to accomplish the
educational goal. Self-instructional units of this
type may have special application in individualized

programs.

Limitations of the Study

The sample for this study was comprised of sixth-

grade students from one school in a middle-class community.




The students had received most of their reading instruc-
tion from a basal reading program and their reading
achievement was above average. The findings may not be
applicable to students of differing abilities, grade
levels, social characteristics, or previous training.
Another limitation concerns the nature of the
test materials prepared by the investigator. The instru-
ments were informal, and the findings must be interpreted
on this basis. Also, the investigator did all the testing.
The reading passages used in the investigation
pose another limitation. Although the passages resembled
narrative social studies prose, they were carefully con-
trolled with regard to style and organization, This was
necessary because the passages were used as experimental

materials.

Overview of the Study

The investigator prepared two passages on differ-
ent topics, one on Auguste Piccard and one on the Eddy-
stone lighthouse. Each had 12 sentences which were rele~
vant to the topic. These relevant sentences were embedded
in 48 sentences which were not directly related or were
incidental to the topic.

Three tests were administered to the 92 sixth-
grade students. A stratified randomization procedure was

used to assign the four classes to direction groups and



the students in each class to either the Piccard or Eddy-
stone passage. Half the students were given specific
directions and half were given general directions prior
to reading the assigned passage. Both groups were told
to expect a posttest. The tests contained questions on
both relevant and incidental material. The posttest per-
formance was used as a measure of the amount learned from
these written materials.

The students were given a Focus Ability test which
measured the ability to identify relevant material in a
passage and to disregard incidental material. The stu-
dents were directed to read a second and different passage
carefully to underline the sentences which were relevant
to the topic.

After the informal tests all the students were
given the Comprehension subtest of the Gates-MacGinitiz
Reading Tests, Survey D, Form 1l. The standard scores
were considered to be a measure of the students' reading
achievement.

The means of the number of relevant, incidental,
and .total answers correct on the posttest of each section
were calculated. Comparisons between the means were made.
The meén Focus Ability scores and mean Gates standard
scores for each section were determined. The results

on the tests were correlated usiﬁg standard statistical

14



procedures. Conclusions were drawn based on the gquestions

posed.
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CHAPTER II

REVIEW OF THE LITERATURE

This survey of the literature cites studies which
are concerned with reading comprehension and the control
of reading behavior. It is divided into four main sec-
tions, each of which may have a number of subsections.

The first section includes studies on the effects of pre-
guestions and stated purposes on reading comprehension.
The second section centers around the concept of mathe-
magenic behavior, a way to consider reading comprehension.
A third section includes other research, particularly per-
tinent to this study. The fourth section is a summary of
the main ideas of the other sections.

Use of Questions and Purposes to Affect
Reading Comprehension

The effects of prequestions and purposes on read-
ing comprehension have been studied by several investiga-
tors. Table 1 includes a summary of the methods used to
affect ccmprehension in each study. The table also indi-
cates whether the method used had a positive effect, a
negative effect, or no effect on comprehension.

These investigators used a test given after

16



TABLE 1

SUMMARY OF STUDIES ON THE EFFECTS OF PREQUESTIONS
AND PURPOSES ON READING COMPREHENSION

Effect on
reading
comprehension
Pre- Posi- Nega-
Investigator questions Purposes tive tive DNone
Distad (1927) x 4
Ballard (1966) X X
Fincke (1968) X X
Holmes (1931) X X
Peeck (1970) X X
Bloomer and
Heitzman (1965) X X
Goudey (1970) X X
Ssmith (1967) X X
Torrance and
Harmon (1961) X X X
Henderson (1965) X X

17
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reading to measure comprehension. They compared the test
results for groups with prereading activities to those
with no prereading activities.

Prequestions. Several investigators reported that

prequestions affected reading comprehension favorably.

Distad (1927) compared the effects on reading com-
prehension of (1) reading to find the answer to assigned
specific questions, (2) reading when pupils were given a
general problem to solve, (3) reading to find the answer
to questions which were raised in & group discussion, and
(4) undirected reading. He found that the immediate
recall of the groups reading with specific questions,
with a problem, and with raised questions exceeded the
recall of the undirected reading group in most of the
comparisons made. Distad found a tendency for the
raised questions and problem groups to exceed the per-~
formance of the specific questions group.

Ballard (1966) reported an investigation which
studied the effects on comprehension of (1) guiding ques-
tions, (2) motivating questions, and (3) no questions
before reading. He found that the guiding questions were
best for fourth- and fifth-grade students for understand-~
ing both the material relevant to the questions and the
whole selection. Motivating questions were no better than

reading without gquestions. The guiding questions were
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equally effective for students of all reading achievement
levels.

Fincke (1968) described a study in which he used
a different experimental design. He compared the results
of two comprehension tests of individual third-grade stu-~
dents. One test followed reading with no prequestions and
one test followed reading where prequestions were used.
Fincke reported the effects of factual and emotionally
appealing questions. He found that reading with factual
prequestions resulted in significantly higher comprehen-
sion scores. He also found that emotionally appealing
prequestions did not affect reading comprehension.

Two investigators, Holmes (1931) and Peeck (1970Q),
described research which is particularly relevant to this
study. They both reported results of two kinds of compre-
hension scores—-comprehension of material related to the
questions and comprehension of the other material in the
passage.

Holmes (1931) investigated the effects of guiding
or study questions on reading comprehension. The question
groups in the experiment progressed in three steps: (1)
read a study question on a main point; (2) then, read to
find the answer; (3) then, read another question; and so
on. The control group read and reread rapidly. She com-

pared the comprehension test results of the two kinds of
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groups. All posttests contained the same study questions
and an equal number of new guestions on the support
material.

On the immediate posttests Holmes found that the
question groups had significantly higher scores on study
questions than the rereading groups. The rereading groups
had similar scores on both types of questions on theix
posttests. In some cases they had higher scores on the
new material than the question groups. In summary, the
rereading groups had somewhat less total learning and a
different balance between the two kinds of learning when
compared with the gquestion groups.

On the delayed posttest the question groups per-
formed significantly better on the study questions than
the rereading groups. The question groups had ho appar-
ent depression on the new questions. Foulmes concluded
from this experiment that guiding questions were superior
to rapid reading and rereading. Unfortunately, the
results on the delayed test were confounded with the
difficulties of comparing retention of main ideas and
supporting details.

Peeck (1970) reported a study concerning the
effects of a set of prequestions on immediate and delayed
retention test scores. He compared the results of the

tests of prequestion groups with those of reading-only
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contrcl groups. One reading control group had extended
reading time. The extra time was equal to the time given
to the prequestion groups to deal with the questions. The
other reading control group had the same amount of time to
read as the prequestion groups.

On the delayed retention test he found that the
prequestion groups learned significantly mocre question-
related material than the reading-only control group.
However, they retained significantly less of the other
content of the passage than the extended reading time
control group. The extended time group had about the
same total test scores as the prequestion groups.

Peeck made the following statement:

Hence, it seems that time spent on prequestions
instead of on reading the article did not aftsct
the total amount of knowledge acquired while it
did affect the selection of contents learned,
that is, the distribution of knowledge [p. 244].

He concluded that prequestions were useful when
the objective was retention of specific material. When
the objective was more balanced learning he suggested that
the use of prequestions did not seem advisable.

Negative effects of prequestions on reading com-
prehension wexe reported by Bloomer and Heitzman (1965)
and Goudey (1970).

Bloomer and Heitzman (1965) described a study on

the effects of pretesting before reading on postftest

21
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scores. A McCall Crabb test lesson was used as the read-

ing text. They used the same sets of questions on the
pretest as on the posttest. The eighth~grade students
with no pretest had significantly higher scores on the
posttest than the students who had a pretest.

Goudey (1970) compared the total posttest scores
of prequestion groups and reading control groups. When
prequestions were used to guide the reading for informa-
tion, he found that the reading control groups which had
no prequestions did significantly better on the posttest
than the question groups. When the prequestions were used
to guide reading for appreciation, he found no significant
differences between the groups. He was cautious in his
conclusion but he did state that directed reading as com~
monly stressed may not be as useful as believed.

Purposes. Some researchers have investigated the
effects of setting a purpose for reading. The purpose for
reading may be stated in various forms, such as directions,
questions, or problems to solve.

Smith (1967) suggested that purpose influences the
reader's mental set and determines what the reader intends
to get from a selection. In this study the purpose was
based on instructional objectives set by *he examiner.
Smith directed good and poor high school readers to read

a selection for details and for general impressions. She



15

studied the students' responses to questions on general
impressions and details after reading for each purpose.
Smith found that the directions had no differen-
tial effects. There were no significant differences
between the mean percent correct responses on detail
and general questions when the good readers read for
either of the two purposes. The same was true for the
poor readers. The readers did show that they knew the
difference between the two because they answered the
detail questions with details and general impression
questions with general information from the passage.
Torrance and Harmon (1961) assigned three differ-
ent approaches or reading sets to graduate students to use
on reading their assignments. The reading sets were mem-
ory or literal comprehension, evaluating or critical read-
ing, and creative thinking or appreciation. Torrance and
Harmon suggested that the assigned sets functioned like
those caused by purposes stated before reading. The stu-
dents were tested with comprehension questions compatible
with the assigned set and the other sets. The investiga-
tors found that the students apparently maintained their
reading sets for only half of their reading time. How-
ever, there still were measurable effects upon the goals
achieved, or the reading comprehension, especially for the

creative thinking group.

23
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Henderson (1965) was interested in individual pur-
pose setting. He compared the performance of +three fifth-
grade groups. In the first group the student set the pur-
pose, in the second group the examiner set the purpose,
and in the third group no purpose was set before reading.
Henderscn concluded that good readers were more effective
in setting purposes than poor readers. He also found that
the students who set purposes well attained them well when
the examiner set the purpose.

Reading control groups. The kinds of directions

given to the reading control group may affect their com-
prehension test scores. These scores might cloud the
results of an experiment.

Rothkopf (1968) investigated the effects of
rereading of a passage upon the score of a comprehension
test. He found that learning increased for the first two
readings and leveled off and decreased slightly for con-
tinued rereading. He generalized by saying that repeated
rereading would result in reduced learning.

" Characteristics of the reading passage. A recent

study by Bruning (1970) illustrates how the characteris-
tics of the passage used in an experiment may affect the
results of the research.

Bruning constructed three controlled prose pas-

sages. In the first, he placed a general topic or

24
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superordinate sentence at the beginning of each paragraph.
This was followed by three subordinate sentences related
to the topic sentence. In the secend, he placed all the
sentences in random order. In the third, he interspersed
the several subordinate sentences which were to be tested
on the posttest in an irrelevant context (mat«cial which
was not related to the sentences).

The posttest scores showed that the group which
read the Sentencesbin the irrelevant context learned sig-
nificantly less than the other groups. The order of pre-
sentation of the sentences in the relevant contexts had
no significant effect on the scores.

Bruning suggested that multiple input may facili-
tate learning. That is, when the context supplies more

information, a fact may be retained more easily.

Mathemagenic Activities

Rothkopf (1963, 1965, 1970) described an inter-
esting concept concerning learning from written material.
The basic premise of this concept is that what is learned
from written material is dependent on the behavior of the
reader. He suggested that this behavior framework pro-
vided a convenient way to think ahout learning or reading
comprehension. His conceptualization was useful to the
investigator in explaining the results of this study.

Definition. Rothkopf (1963) coined the word

4
i
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mathemagenic. It is based on two Greek roots, mathemain
which means "that which is learned" and gignesthai which
means "to give birth."

Rothkopf (1970) defined mathemagenic behavior as
"those activities that are relevant to the achievement of
specific iﬁstructional objectives in specific situations
or places [p. 328]."

Background on the concept of mathemagenic behav-

ior. Some information on learning from self-instructional
programs and from incidental learning is necessary to
understand the concept of mathemagenic behavior.

Since Skinner (1957, 1958) presented his ideas on
verbal learning and self-instructional programs, the func-
tion of responding in each frame has been the subject of
research. Skinner suggested two ideas: first, the student
"compose" or write response to the blank in the frame and,
two, that upon verification, the knowledge that this
response is correct is the reinforcing stimulus.

Holland (1960) postulated that completing the
items "serves only to control the behavior of observing
the data [p. 223]."

Alter and Silverman (1962) reported three experi-
ments which gave evidence that constructing the response
and receiving knowledge of results might not be the deter-

mining factors in learning from written programs. They

26
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compared the reading of a self-instructional program which
was cast into statements with either overt or covert
responding. Alter and Silverman concluded that their
evidence pointed to the importance of the frame and

not to the construction of the response.

A study by Levine, Leitenber, and Richter (1964)
suggested that knowledge of results was not necessary for
learning. Théy reported a series of experiments which
showed that subjects behaved the same way when given no
outcome or a blank after a response as when the examiner
said right after a response.

Two salient points on incidental learning which
were stated by Postman (1964) are important. First,
intentional and incidental learning define the extremes
of a dimension; that is, the two kinds of learning appear
to be governed by the same principles. Second, the
instructicnal stimulus influences what is learned by
determining which cues elicit the responses which cause
learning. The instructional stimulus causes the dif-
ferences between the two.

Concept of mathemagenic behavior. Rothkopf (1963)

formulated a conceptual model for learning from written
materials based on an analysis of learning from programmed
materials. He called his concept mathemagenic behavior.

His conjectures concerned the discrimination between the

27
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response requirement, blank to fill, and the mediating
behavior which took place while filling the blank. He
considered the nature of the mediating behavior which he
termed inspection behavior, and its effect on learning,
that is, whether the training objectives were accomplished
or not.

Rothkopf (1965) discussed his conceptual model of
learning and the important relationship between nominal
stimulus and effective stimulus (functional stimulus).
Nominal stimulus can be specified by some physical mea-
surement. Effective stimulus is the psychological con-
sequence of stimulation and cannot be directly observed
but only inferred, usually by retention tests. The activ-
ities of the subject when confronted with an instructional
document determine the character of the effective stimula-
tion and govern what is learned.

Rothkopf extended his use of the term mathemagenic
to include behaviors that produce learning such as posture,
eye movement, and inferred activities such as inspection.
He indicated that mathemagenic behavicr can be function-
ally classified and that each class has attributes that
can be modified by external events. That is, just as the
response requirement in a self-instructional program frame
has stimulus control over learning behavior, so environ-

mental events such as directions can control mathemagenic
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behavior.

Rothkopf (1970) suggested that the student's own
mathemagenic activities were the most important factor in
what he learned from written material, although content
and organization of the materials were factors also. He
stated that attention, set, and cogniticn were scme of the
variety of names used to allude to these activities.

Rothkopf defined four classes of behavior:

Class I--orientation and proximity to the material;

Class II--selecting the appropriate instructional

materials;

Class III--primary translation activities, scan-

ning, and systematic eye fixations;

Class IV--multilevel process of reading.

The first three are directly observable and the fourth is
generally inferred indirectly from retention tests.

Rothliopf further classified reading into three
classes of actions: (1) translation, internal consequences
of Class III activities which can be partly indexed by
them; (2) segmentation, which establishes linkage among
terms and is allied to intonation and inflection in oral
reading; and (3) processing. They are progressively inde-
pendent of direct stimulus control, and are progressively
"deeper." All have memorial consequences. He cited stud-

ies which suggested that mathemagenic activities are
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adaptive and the behaviors have respondent and operant
characteristics.

Rothkopf discussed the modification of Class
IV activities by directions of intent, by manipulative
directions, and by adjunct questions. He stated that the
activities may be positive and facilitate performance on
the criterion test or may be negative and depress the per-
formsnce level.

Rothkopf also pointed out that the characteris-
tics of mathemagenic activities must be discovered and
clasgified for each instructional situation. That is,
some activities are appropriate for learning from a short
written passage which is read independently and others are
appropriate for learning from a motion picture viewed with
a group.

Use of self-test questions to control reading

behavior. Pressey (1960), in his research on self-tests
and self-scoring with punchboards, found that gains in
learning were substantial when self-tests were used sys-
tematically as adjuncts to the course instruction.
Rothkopf and Coke (1963, 1966) reported experi-
ments on repetition interval and‘rehearsal method in
learning. They found evidence of inspection behaviors
which were not consistent with the training objectives.

Their data showed that a long series of anticipation
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trials, fill-in-the~blank sentences, ox self-test items
have a negative effect on inspection behavior. An occa-
sional anticipation trial in the midst of simultaneous
presentation trials or reading has a positive effect on
inspection behaviors. They also established that con-
trolled prose could be used tc investigate verbal learn-
ing problems.

Hershberger (1964) reported a study on self-
testing and typographical cueing in history and science
materials.. Elementary students were the subjects. As
part of his experiment he placed several self-test ques-
tions at regular intervals in the written text material.
The scores on the posttest showed that the subjects who
used self-test questions approximately doubled the amount
learned about the materials related to the questions.
They also made slight gains in the other material in
the passage as compared with scores of those who did
not use self-test materials.

Similar studies reported by Hershberger and Terry
(1965a, 1965b) confirmed the previous finding by Hersh-
berger that self-testing as an adjunct program or a
linear-type program added to the written material.

Rothkopf (1966) reported the results of a key
investigation on the effects of self-test questions on

learning from written material. The self-test questions
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were inserted into the reading passage either before or
after the sections which related to the questions. He
found that self~test gquastions placed in a passage can
affect not only the learning of the material related to
the questions, but also the learning of other material in
the passage. When the gquestions were placed after the
section relevant to the questions, the posttest scores

on both kinds of material increased. When the guestions
were placed before the relevant section, only the posttest
scores on the material related to the question increased.
He found that the subjects who were given directions to
read carefully learned somewhat more than the cursory
reading control group. He suggested that self-adminis-
tered test quevtions following each section of text mate-
rial and the directions to read with care were environ-
mental controls of learning behavicr (mathemageric
behavior).

Using different college subjects and different
material, Frase (1967) had the same finding as Rothkopf
(1966). He stated that "the rank-order correlation of
the means of the two studies is significant at the .01
level, attesting to the generality of Rothkopf's finding
[p. 269]."

Frase found that the knowledge of results, whether

or not answers were given with the self-test questions,
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interacted significantly with the position of the ques-
tions, whether they were placed before or after the sec-
tion. One particularly interesting finding ccncerned the
effects of prequestions with no answers supplied irmmedi-
ately. When these guestions were placed before the sec-
tion, they tended to depress relevant and incidental
learning below that of a reading-only control group.

He postulated that this was caused by limiting the

range of attentive behavior.

A study by Bruning {(1968) using college students
substantiated the results of Rothkopf (1966) and Frase
(1967) . Bruning concluded that the use of self-test ques-
tions may be an important "environmental control" of
learning behavior.

Variables which affect the control of the gues-

tions. Three studies illustrate the effects of different

types of questions on learning from written material. Two
of them indicate some tendency for the questions to shape

behavior.

In a series of experiments Keislar (1960) directed
students to read a series of twenty-two paragraphs which
were followed consistently with a certain type of question
with the knowledge of results. After paragraph twenty-
three they were asked the same type of question, and a

different type. They did significantly better on the
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type of questions on which they had been tested before.
Keislar concluded that the students' learning sets had
been shaped by the consistent use of one kind of post-
guestion.

Rothkopf and Bisbicos (1967), using high school
subjects, studied the effects of various categories of
self-test questions upon the inspection behavior. The
various treatments were arranged to vary the kinds of
answer required: common phrase, technical phrase, mea-
surement, proper name; and position of the gquestions
before or after the relevant sections. The facilitat-
ing effect of postquestions on the specific and inciden-~
tal learning was found substantiating earlier findings.
There was some tendency for the questions which were
placed after the relevant passage to shape behavior.

This was shown by slightly better scores on the measure-
ment and proper name questions drawn from the second
half of the material.

Frase (1968a) reported a study on the effects of
specific and general questions on reading behavior. Using
especially constructed short paragraphs, Frase conducted
two experiments. First, he asked a general or a specific
gquestion and directed the subjects to underline the answer
in the paragraph. The subjects tended to underline both

stimulus and response in answer to the specific questions,
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but when faced with a general question which was associ-
ated with more words, they tended to underline response
words and tended to ignore the stimulus words. In the
second experiment, Frase asked one question, general or
specific, directed the subjects to read the paragraph and
then administered a retention test. The specific preques-
tion group did better on specific questions and, further,
did better on the total retention test than the general
prequestion group.

Frase concluded that while the general questions
caused the subjects to attend to more material, they did
not cause them to practice both the stimulus and the
response and make the association between the two, as
did the specific questions. The generél questions also
appeared to increase the information load or uncertainty
in relationship to the gquestions on the retention test.
Frase summarized his finding by stating that it is impor-
tant to maintain stimulus control in a free responding
situation such as reading. Precise control may be
obtained by the use of questions or an orienting task
designed to cause behavior appropriate to the objective.

Two other studies found that the frequency of the
self-test questions and the incentive level of the stu-
dents affect the learning of relevant and incidental

material.
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Frase (1968b) explored the interaction of the fre-
quency of the self-test guestions with other variables on
the scores of the posttests. He replicated previous
results by showing that general and specific facilitation
were best when questions were placed after the paragraphs.
Frequent postquestions lowered the learning of incidental
material. Varying the frequency of the postquestions had
a reasonably constant effect on the .setention of relevant
material.

Frase concluded that successful use of adjunct
questions involved two processes: (1) "selective rein-
forcement of relevant material" or a review function,
and (2) the shaping or eliciting of effective reading
behavior.

Incentive also affected the control of the ques-
vions. Frase, Patrick, and Schumer (1969), using college
subjects, evaluated the interaction of differing levels
of incentive upon the frequency and position of questions.
The students in the incentive groups were paid for correct
answers. The customary control groups were used.

They discussed their results in terms of "inhibi-
tory responses" which resulted in rejection of information,
and which they suggested were an important class of mathe-
magenic activities. They stated that the question acti-

vated an inhibitory response potential, that is, responding
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to relevant material seems to be accompanied by inhibita-
tion of responses to incidental material. For example, as
Frase (1968a) reported, prequestions inhibited incidental
learning as they served as a cue to identify relevant
material. The results showed that the incentive factor
took over, and apparently the questions had little con-
trol, or had less inhibitory effects on incidental learn-
ing. The reading cqptrol group did as well as the pre-
and postquestions groups on relevant and incidental post-
test items at the high incentive level.

Use of manipulative directions and passage orga-

nization to control mathemagenic activities. Two repre-

sentative studies illustrate the use of manipulative
directions and material organization to control learning
behavior. They are also useful in understanding the con-
cept of external control of reading behavior.

Frase (1969) stated that he viewed the reading of
an organized passage as involving several factors, includ-
ing objectives, the reader's skill repertoire, and the
nature of the written material. These elements interact
in a complex way to produce various responses such as the
use of appropriate strategies and written responses in
answer to questions.

Frase explored this view in an investigation test-

ing "cybernetic control," a theory of cognitive processing
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in which the reader responds to stimuli, evaluates his
response against an intexnalized criterion, and uses the
results to select further input, all arranged in a closed
loop. He hypothesized that the question, requiring the
subject to search for an answer, would set the goal, be
subsequently stored in memory, and serve as & criterion
for selecting stimuli from the prose.

Frase designed two passages, one in which the sen-
tences were organized by concept name and one in which the
sentences were organized by attribute. The subjects were
told to find the name of a concept but were not told to
learn the material. He hypothesized that the more useful
verbal unit (the one used in making the criterion compari-
sons) would be retained better as they were stored in mem-
ory. His findings verified the hypothesis. He concluded
that he could control what was learned by controlling the
organization of the prose and the nature of the orienting
task or the question.

Frase and Silbiger (1969) investigated the use of
a prequestion designed to cause the subjects to search the
material for an answer. They hypothesized that a search
involved discrimination and comparisons of stimuli with
some criterion. The material, similar to Frase (1969),
was especially organized around a name or attribute and

arranged in certain orders. They found that the more
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sentances that the subjects searched, the better they
scored on the recognition test. They also found that
when stimuli comparisons were made, both the criterion
and the stimuli evaluated against it were influenced,

or that simple discrimination can produce learning.

They used research on incidental learning to explain

the results. This finding is in contrast to Frase (1969)
when he concluded that the verbal unit used as a crite-
rion was retained better than the unit evaluated against

it.

Other Pertinent Studies

Gans (1940) reported a study on critical reading
of intermediate students. She compared the students'
critical reading ability with measures of reading achieve-
ment. She was particularly interested in the function of
critical selection and rejection of material in reference
reading.

She set a purpose for reading by posing a problem
such as preparing for a social studies play. The students
were directed to read short selections and to indicate if
they thought that the selection would help them solve the
problem. She found that there was a significant shift
from a specific to a general understanding of the problem
after reading five paragraphs.

Gans also found that reference reading is a
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composite ability which definitely has more than two fac-
tors. The most potent factor is reading ability as mea-
sured by the reading surveys. The second factor is the
selection~rejection pattern of material on the basis of
the problem to be solved, and the third may be some type
of delayed recall, and there may be others.

Sochor (1958) investigated literal and critical
reading in social studies. She reported a significant
correlation (r = .76, p < .05) between literal comprehen-
sion and the Gates Reading Survey, Level of Comprehension.
The literal comprehension questions used by Sochor were
similar to the guestions on the posttests in this study.
The revision of the Gates Reading Survey is the Gates-
MacGinitie Reading Tests. The Gates-MacGinitie was the

test used in this investigation.

Summarz

This survey described the effects of prequestions
and purposes on reading comprehension. It also described
and illustrated the concept of mathemagenic activities, as
related to this investigation. Finally, it made reference
to a few studies connected with particular aspects of this
study.

These three parts of the review of literature
develop the following points:

1. The research on learning from written material
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has implications for the study and understanding of read-
ing comprehension.

2. There is an overlap in the research on verbal
learning, learning from written material, and reading com~
prehension. This overlap occurs when controlled prose
passages are used to study verbal learaing. This type of
learning is generally called literal comprehension in the
reading studies.

3. The investigations showed that reading behavior
can be influenced by various external contrcls, such as
questions and directions. The influences of these con-
trols were inferred from results on posttests cr reading
comprehension tests.

4. The research on prequestions showed that cer-
tain types of prequestions did affect the comprehension
of the material related to the questions in a positive
way. However, prequestions may decrease the amount of
learning of the material nct related to the questions.

5. Under certain conditions, self-test questions
placed after sections in a passage from which they were
drawn facilitate learning. They may facilitate the learn-
ing of both the material related to the self~-test ques-
tions and the other material in the passage.

6. The use of directions to read carefully influ-

enced reading comprehension in a positive way.
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7. There are some inconsistencies in the findings
reported. They are related to such factors as (1) types
of questions--specific, general, emotionally appealing,
and so on; (2) type of reading control group used; (3)
whether total posttest score or parts of the scores were
considered when drawing conclusions; (4) style, organiza-
tion and reading level of the material; (5) maturity and
ability of the students.

This study proposes to investigate the effects of
specific directions to learn relevant material in a pas-
sage. Further, it proposes to determine if there is any
relaticnship between the selective learning of this rele-
vant material and the ability to identify the relevant
material in the passage.

The procedure of the experiment is similar to the
reading comprehension studies cited in this review. Direc-
tions are used as the prereading activity. Reading compre-
hension tests (posttests) are used to assess the influence
of the directions. A standardized reading survey is used
as a basis for comparing the reading achivement of the
groups.

The general concepts underlying mathemagenic behav-
ior, as described in the survey, are applied to the design
and execution of the investigation. Fundamental to the

understanding and application of this concept is the
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knowledge of the numerous factors mentioned in the survey
which affect reading comprehension.

The experiment is unique to the best knowledge of
the investigator since no studies were found which com-

bined and investigated the same variables and sample.
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CHEPTER III
PRCCEDURES

This chapter includes an account of the procedures
which were used to investigate the effects of specific and
general directions on learning from written material., The
content and administration of the three tests used in this
experiment will be described.

The sections in this chapter describe the follow-
ing: the sample, the informal test materials, the standard-
ized reading survey, the test administration, the design
of the study, and the treatment of the data. A summary is

included.

Sample
The sample for the study consisted of 92 sixth-

grade students in four classes in a middle-class, suburban
elementary school. The classes at this school were heter-
ogeneously mixed according to such factors as intelligence,

achievement, production, and cooperation.

Description of the Informal Test Materials

The investigator prepared the informal test mate-

rials. These materials were typed and reproduced by a

36
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photocopy process. All the test materials were coded as
requested by the school.

Appendix II contains a description of the develop-
ment of the test materials. Samples of the materials are
included in the form in which each appeared before the
first and second tryouts.

Prose passages. Two similar passages of non-

fiction narrative prose written on a sixth-grade reading
level were used in the study. The Fry Graph for Estimat-
ing Readability was used to estimate this level.

The first passage had 12 sentences on Auguste
Piccard and the things that he did embedded in 48 sen-
tences of incidental or general information not directly
related to Piccard. The second one had 12 sentences on
the Eddystone lighthouse embedded in 48 sentsnces in a
similar manner. Both passages, in final form as used in
this study, appear in Appendix I.

Table 2 shows the position of the relevant sen-
tences in the paragraphs of each passage. It also shows
the total number of words in each passage and the number
of words in =ach paragraph.

Each passage contained 12 paragraphs of five sen-
tences each. The material was arranged so that three
paragraphs appearzd on each of the four pages. In a few

places the accuracy of the facts was sacrificed for
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TABLE 2

CHARACTERISTICS OF PASSAGES

Position of
relevant sen-

Paragraph tences in Number of

Passage number paragraph words
Piccard 1 1 93
2 82

3 2,3 80

4 5 87

5 84

6 2,3 53

7 87

8 1 94

9 5 89

10 29

11 4,5 90

: 12 1,2 85

Total 1063
Eddystone 1 1 88
2 86

3 5 88

4 3,4 82

5 2,3 85

6 84

7 5 83

8 84

9 1,2 90

10 87

11 1 87

12 4,5 86

Total 1030
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simplicity. While the material was controlled by sentence
position, number of words and syllables, and paragraph
length, the selections did appear to be fairly typical
social-studies~like prose.

The prose selections were designed to be used for
two different purposes--as reading passages for the two
direction groups and as text material for the Focus Abil-
ity test.

Directions. The first page of the passage con-
tained the directions. The specific directions group was
instructed to read the passage once carefully and to learn
the relevant facts. The general di?ections group was
instructed to read the passage once carefully and to learn
all that they could. Both groups were told to expect a
posttest. The directions appear in,Appendix I.

Posttests. The reading comprehension of the spe-
cific and general directions groups was measured by an
immediate posttest. Each passage, Piccard and Eddystone,
had a test. The tests contained fill-in-the-blank ques-
tions which could be answered with a word or number or in
some cases with two or three words. The students were
told that spelling did not count.

The gquestions in the posttests were arranged in
chronological order as they appeared in the selections

except in one case on each posttest. It was necessary
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to exchange two questions so that each test had the same
number of relevant questions in the odd and even split.
There were 12 relevant and 20 incidental items in the
tests. The posttests are included in Appendix I.

Focus Ability test. The focus ability or the

ability to recognize relevant material and to disregard
incidental material was measured by this test. The stu-
dents were directed to read the passage and to find and
underline the sentences which told about the relevant
subject, Piccard or the Eddystone lighthouse.

The format of the Focus Ability test was identi-
cal to the specific and general direction passages--
directions on the first sheet and four pages of written
material. A short practice exercise was provided (see

Appendix I).

Gates~McGinitie Reading Tests

The reading achievement of the students was mea-
sured by the Comprehension subtest of the Gates-MacGinitie
Reading Tests, Survey D, Form 1.

It is a Cloze-type test with 21 passages contain-
ing 52 blanks to be filled from five alternative answers.
According to the Technical Manual, this form has a split-
half reliability of .95 and an alternative form reliabil-
ity of .87 at the sixth-~grade level. The correlation

between the Lorge-Thorndike Intelligence tests, verbal
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scores, and the Comprehension subtest at the sixth-grade
level is .72 (see Appendix IV).

The manual states that che subtest measures the
students' ability to read complete prose passages with
understanding. The test was chosen because it was felt
that the measure might have particular wvalidity in the
study. The ability to understand a prose passage might
be a significant predictor of the ability to identify

relevant material in a passage.

Test Administration

The investigator did all the testing. The stu-
dents were told that the study was a series of reading
tests.

The specific and general direction reading tests
were administered first. The investigator read the direc-
tions aloud while the students read them silently. The
last statement in the directions was emphasized. For
example, "Learn as much as you can about Auguste Piccard."

The students were directed to read the material
through one time, qarefully, at their own rate. The
investigator monitored this reading. Most were finished
reading the passages in about 10 minutes and all the stu-
dents were finished in about 14 minutes.

As soon as a student finished the single readipg

of the passage, a posttest was given to him and the
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passage was collected.

When all the students had completed the posttest,
the Focus Ability test was administered. Again, the
directions were read aloud as the students read them
silently. Each student completed the sample task and
the investigator asked a student to read the correctly
underlined sentences aloud. This test required approx-
imately the same length of time as the reading phase of
the comprehension tests.

The students were given a short break and the
Gates-MacGinitie Comprehension subtesi was administered.

The total process reguired 90 minutes.

Design of the Study

The design of the study appears in Table 3. A
stratified randomization procedure was used. This method
of randomization was necessary because of the restrictions
placed upon the experiment by the school. The four sixth-
grade classes were randomly assigned to either the spe-
cific or general directions group. The students in each
class were randomized, odd and even, into two material
sections, Piccard or Eddystone.

All students in the Piccard material sections in
the specific directions group were added together to make
a single Pincard-Specific group. The same procedure

was used to form the Eddystone-Specific group, the
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TABLE 3

DESIGN OF THE STUDY

Test

Test

Test

Class 1 Class 2 Class 3 Class 4
(N=21) (N=25) (N=23) (N=23)
/o AN /N /)
/A /A ;o\ s\

Sp Sg Sp Sg Gp Gy Gp Gg

(N=11) (N=10) (N=13) (N=12) (N=12) (N=11) (N=11) (N=12)
{ ! I I I I I
1 | | | | !

1 i
FAE FAP FAE FAP FAE FAP FAE FAP
N N ~ N 4 / / /
Comprehension subtest, Gates-MacGinitie Reading Tests
(N=92)
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Piccard-General and the Eddystone-General sections. The
sections maintained these identities through the exper-
iment.

Test 1 is the appropriate posttest administered
after re.ding the assigned passage. In Test 2, the Focus
Arility test, all the students wh:. read the Piccard pas-
sage in Test 1 switched to the Eddystone passage and vice
versa. All the students in the Piccard material sections
were added together to form one group and all the Eddy-
stone students formed a second group. Test 2, the Com-
prehension subtest of the Gates~MacGinitie Reading tests,

was administered to all of the students.

Treatment of the Data

The dependent variables in this study were as

follows:

1. Number of relevant answers correct on each
posttest.

2. Number of incidental answers correct on each
posttest.

3. Total number of correct answers on each post-
test.

4. Number of odd-numbered items correct on each
posttest.

5. Number of even-numbered items ®orrect on each
posttest.
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6. Number of sentences underlined correctly in the
Focus Ability test.

7. Number of sentences underlined incorrectly in
the Focus Ability test.

8. Gates-MacGinitie Comprehension subtest raw
score.

Scores were prepared for the Focus Ability test.
The score is equal to the number of sentences underlined
correctly less one-fourth the number underlined incor-
rectly to correct for guessing.

The Gates—~MacGinitie Comprehension subtest stan-
dard scores were derived from the raw scores and a table
in the test manual. The use of the standard scoxres was
recommended by the manual.

Means and standard deviations of the dependent
variables were prepared for both material sections in
the specific and general direction groups (see Appendix
III). This appendix also includes a summary of the raw
cdlata and a description of the methods used to treat the
data.

The means and standard deviations of the Gates
standard scores for each material section in both direc-
tion groups were computed. A t test was done to deter-
mine if there was a significant difference between the

highest and lowest mean standard scores.
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The mean and standard deviation of the Gates stan-
dard scores for the five sixth-grade classes in the school,
the four in the experiment, and the one in the first tryout
were computed. The standard error of the test was also
prepared.

Correlation coefficients were determined between
the following:

1. Number of correct answers in the odd and even
halves of the Piccard and Eddystone posttests.

2. Number of correct relevant answers and the
Focus Abiliﬂy scores in both material sections of the
specific and general direction groups.

3. Focus Ability scores of the Piccard and Eddy-
stone materials and the total number of correct answers
on the posttests.

4., Focus Ability scores of the Piccard and the
Eddystone materials and the Gates standard scores.

5. Gates standard scores and ©the total number of
correct answers on the posttests of each material section

of both groups.

Summary

This chapter described the sample and the informal
test materials. These materials were used to study the
effects of specific and general directions and the ability

to identify relevant sentences in a selection. The
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Comprehension subtest of the Gates-MacGinitie Reading
Tests which were used to measure reading achievement
was described. Details of the test administration, the
design of the experiment, and the plan for treating the

data were also included.
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CHAPTER IV

FINDINGs AND DISCUSSION

This chapter contains a description of the
results of the study on the effects of specific direc-
tions on reading comprehension of sixth-~grade students.
The results are presented in three sections: first,
description of the test results; second, comparisons
of the specific and general direction groups; and
third, correlations of the variables under study.

The two guestions posed in Chapter I are dis-~
cussed in two sections: one on the effect of the direc-
tions and the other on the relationships between the

test results.

Description of the Test Results

Posttests. Table 4 presents the mean number of
guestions answered correctly for the Piccard and the
Eddystone sections, for the group with specific instruc-
tions, and for the group with general instructions. The
table shows the mean correct answers to 12 relevant ques-
tions, to 20 incidental questions, the total correct
answers, and the number of tests from which the means

were calculated.

48,
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TABLE 4

MEAN NUMBER OF CORRECT ANSWERS ON THE POSTTESTS

Specific directions General directions
Mean correct answers Mean correct answers
Rele- 1Inci- Rele- Inci-
vant dental Total vant dental Total
(12 (20 (32 (12 (20 (32
Material items) items) items) items) items) items)
N=24 N=23
Piccard 5.4 10.4 15.8 3.7 8.4 12.1
N=22 N=23
Eddystone 4.9 6.4 11.3 6.5 10.0 16.5
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Most pertinent are the answers to the relevant
questions. With Piccard material the mean of correct
answers was 5.4 with specific directions and 2.7 with
general directions. With Eddystone material the mean
of correct answers was 4.9 witi. specific directions
and 6.5 with general directions.

Focus Ability test. Table 5 presents the Focus

Ability scores and the number of sentences underlined
correctly and incorrectly for the Piccard and Eddystone
sections. The totals for each material are also shown.
Scores were calculated by subtracting one-~fourth of the
number of sentences underlined incorrectly from the num-
ber underlined correctly. The maximum number of sentences
which could be underlined correctly was 12; the maximum
which could be underlined incorrectly was 48.

The Piccard section scores were 8.4 and 7.4 for
the specific directions and general directions sections,
respectively, with a constant standard deviation of 2.1.
The Eddystone section scores were 7.2 and 9.2 for the
specific and general direction sections, respectively,
with standard deviations of 2.7 and 2.5.

Gates-MacGinitie test. Table 6 shows the mean

standard score which each of the four sections attained
on the Gates-MacGinitie Reading Tests, Survey D, Form 1,

Comprehension subtest. The table shows the standard
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TABLE 5

FOCUS ABILITY SCORES AND MEAN NUMBER OF SENTENCES
UNDERLINED CORRECTLY AND INCORRECTLY

Sentences
underlined

Cor- Incor-
rectly rectly

Focus Ability (maii— (mazi—
scoresa mum = mum =
Sections N X s.d. 12) 48)
Piccard
Specific 24 8.4 2.1 9.0 2.4
General 23 7.4 2.1 8.1 2.6
Total 47 7.9 2.1 8.4 2.5
Eddystone
Specific 22 7.2 2.7 7.9 2.8
General 23 9.2 2.5 9.7 2.0
Total 45 8.2 2.8 8.8 2.4

@Number of sentences underlined correctly less one-

fourth the sentences underlined incorrectly. Maximum
score = 12,
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TABLE 6

MEAN STANDARD SCORES OF THE COMPREHENSION
SUBTEST OF THE GATES-MACGINITIE READING
TESTS FOR ALL SECTIONS

Number
of
d t
Gates standard ?Zsei Stggiﬁ S
Scores equiv- scores

Section N X s.d. alent kelow 50
Specific

Piccard 24 58.5 8.2 9.5 2

Eddystone 22 54.8 9.0 7.6 6
General

Piccard 23 56.3 11.8 8.1 4

Eddystone 23 57.6 7.0 8.8 3
Total? 115 57.1 8.5 8.8 -

8rhis mean was calculated from the scores of the
students in the experiment and those in the first tryout.
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deviation and the grade level eguivalent of the mean for
each section. The same information is shown for the
total number of sixth-grade students in the school (115),
some of whom were in the tryout. The number of students
in each group who had Gates standard scores below 50
(equivalent grade scores below grade six) is also pre-
sented.

The mean standard score for the whole school was
57.1, equivalent to 8.8 grade level, with a range in mean
scores from 54.8 to 58.5 in the four sections. The stan-
dard deviation of all the scores for the whole school was
8.5 and the standard error for this test in this experi-
ment was 2.44.

Posttest reliability. The correlation coeffi-

cients between correct odd and correct even questions on
the Piccard and Eddystone posttests are: Piccard, r = .70,
and Eddystone, r = .65, p < .01l.

These correlations measure the internal consis-
tency of the tests.

Passage comparison. The mean number of sentences

underlined correctly and incorrectly in the Focus Abiliﬁy
test for the Piccard and Eddystone sections are shown in
Table 5. Although the range of individual performance was
quite broad (see Appendix III), the means of relevant

sentences underlined correctly and sentences underlined
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incorrectly were comparable. It appears it was equally
difficult to f£ind the relevant sentences in each passage.
On average, the students found about 70 percent cf the
relevant sentences and made mistakes on about 5 percent

of the incidental sentences.

Comparison of the Specific and General Groups

The difference in the reading comprehension
achievement level between the four sections is best shown
by the section mean scores on the Gates-MacGinitie Reading
Tests as presented on Table 6. The Gates Comprehension
subtest measures the students' ability to read complete
prose passages with understanding.

The t value calculated from the lowest mean, the
Eddystone Specific, and £he highest mean, the Piccard
Specific, was 1.46. This calculation shows that there
is no significant differxrence at the acceptable confidence
level of 95 percent in the ability of the four sections to
understand written material. It must ke pointed out that
the highest and the lowest mean standard scores fell in
the Specific group (see Table 3).

Section rankings for the Gates test and several
other results obtained in this study appear in Table 7.
The rankings of the means are based on the data presented
in Tables 4, 5, and 6. The Gates standard scores are

given first in the series. There is a consistent pattern
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TABLE 7

RANKINGS OF THE SECTIONS BASED ON THE
MEANS OfF SEVERAL MEASURES

Rank of the means

Sentencey
underlined
Correct answers Focus Ability
Gates on posttests test
stan- Rele- Inci- Cor- Incor-
Section dard vant dental Total rectly rectly?
Specific
Piccard 1 2 1 2 2 2
Eddystone 4 3 4 4 4 4
General
Piccard 3 4 3 3 3 3
Eddystone 2 1 2 1 1 1

8The sentences underlined incorrectly are ranked with
1l = least and 4 = most to make the table consistent.
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of rankings with respect to the Gates scores. The posi-
tion of the Piccard—-Specific and Eddystone-General sec-
tions are consistently one or two in each of the rankings.
The Eddystone-Specific and Piccard~General sections are

consistently three or four.

Correlations

Correlation coefficients (r) were computed to
determine the relationship between the dependent variables
(see Appendix III). The coefficients and their signifi-
cance appear in the tables as indicated.

¥Yocus Ability scores and the number of relevant

questions answered correctly. The correlation coeffi-

cients for Piccard-Specific and Eddystone-Specific are
.14 énd .04, respectively. The correlations are not sig-
nificant. These data are presented in Table 8 along with
the coefficients for the general group.

Focus Ability scores and total number of correct

answers on the posttests. The correlation coefficients

for Piccard-General and Eddystone-General are r = .51,
p < .01, and r = .17, respectively. These data and the
r's for the specific direction group are shown on Table 8.

Focus Ability scores and Gates-MacGinitie compre-

hension subtest standard scores. The r is .34, p < .01,

for the correlation of Focus Ability score and Gates

scores for both Piccard and Eddystone.
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TABLE &

CORRELATIONS BETWEEN FOCUS ABILITY SCORES AND NUMBER
OF CORRECT RELEVANT ANSWERS AND NUMBER OF
TOTAL CORRECT ANSWERS

Relevant answers Total answers
correct correct
Correlation Correlation
Section coefficient coefficient
Specific
Piccard .14 L40%%*
Eddystone .04 .05
General
Piccard .37* .51*%*
Eddystone 2% .17

*Significant, p < .05.

**gignificant, p < .0l.
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Gates Stanuard scores and total number of gques-

tions answered correctly on the posttests. The r's for

Gates score vs. Piccard-Specific and Piccard-General were
.78 and .81, p < .01, respectively. The correlations for

Piccard and Edadystcne are presented on Table 9.

Use of Specific and General Directions

The main question presented in Chapter I was;
"Which group learns more relevant material based on post-
test scores: (a) s*udents who are given specific direc-
tions about what to learn? or (b) students who are given
general directions to learn as much as they can?"

The results of the posttests on the Piccard and
Eddystone material were contradictory. With specific
directions to learn about Piccard. tihe students got an
average of 5.4 questions right as compared with only 3.7
when directions were general. On the Eddystone material,
the students got an average of 4.9 questions correct with
specific directions and 6.5 questions correct when the
directions were general.

This result was not expected.

The investigator planned to discuss the results in
terms of a “conceptualization" of learning from written
material described by Rothkopf (1963, 1965, 197 ). His
approach would suggest that the directions may control

the reading behavior of the students. The directions
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TABLE 9

CORRELATIONS BETWEEN GATES~MACGINITIE COMPREHENSION
SUBTEST STANDARD SCORES AND TOTAL CORRECT
ANSWERS ON THE POSTTESTS

Correlation
Sections coefficients
Specific
Piccard .78%*
Eddystone LOLl**
General
Piccard L81**
Eddystone L50%%

**Significant, p < .0L.
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shoulid cause the students to attend to the relevant mate-
rial in the passage and to learn it selectively. This
selective learning was expected to show in the results

of the posttests.

Pased on the raw means shown on Table 4, the con-
tradictory trend (between relevant and incidental qgues-
tions answered correctly on the Piccard and Eddystone
material) indicates that control of reading behavior
was not attained in this study.

Three questions related to the students, the test
directions and passages, and the administration of the
tests should be considered:

1. Were the results on the posttests affected more
by the distribution of ability to learn than by the direc-
tions?

2. What wefe the problems related to selective
learning for these sixth~grade students in this study?

3. What were some of the factors affecting per-
formance on the posttest, and what are the alternate ways
to interpret these results?

Distribution of abil/ty. There is some evidence

that the distribution of reading achievement was an impor-
tant factor in the results of the posttests and the Focus
Ability test.

The series of rankings were presented in Table 7.
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As it was pointed out, there is a consistent pattern with
respact to the Gates scores. Sections which . had higher
mean reading achievement levels did better on the tests
than sections which had lower mean achievement levels.
Also, it was mentioned that the highest mean and
the lowest mean of the Gates standard scores were in the

Specific group. This suggests that the randomization pro-

cedure may not have effectively controlled all the vari-

ables that affected the results.

Problems related to selective learning. Consider-

ing the differences in the sections, the possibility of
varying levels of interest in the two passages, and the
age of the children, there is some reason to suggest that
selective learning was asking too much.

It is possible that the students did not retain
the specific objective to learn relevant material cduring
their reading. They may have generalized the objective.
Gans (1940) found significant evidence that intermediate
grade students shifted from a specific to a general under-
standing of a reading purpose after reading five para-
graphs. Torrance and Harmon (1961) also indicated that
the students in their study had difficulty in maintain-
ing a reading set.

The test document itself may have created an addi~

tional problem. The page of specific directions carried
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the title of the relevant topic on it. Even though the
students were tc¢ld to learn specific information, the
title may have .ed some to believe that the whole passage
should be learned. If this were the cése, the students
would have made no discrimination between relevant and
incidental information.

During the Focus Ability tests, the students, on
the average, identified only 70 pernsent of the relevant
sentences (see Table 5). Thus, the specific directions
group may have missed as much as 30 percent of the
required information during their reading. It folliows
that they could not learn selectively something which
they had not identified. This would show in the results
of the posttest and in the comparison of the relevant
learning of the specific and general groups.

The nature of the general directions may have
affected the posttest results. The investigator consid-
ered that the general directions group was a reading con-
trol group. The evidence presented by Rothkopf (1966)
sﬁggests that the directions to read carefully affects
reading comprehension scores in a positive way. If the
general directions did affect the control group in this
way, a ccmparison of the total amount learned would be

difficult to make.
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The posttest and alternate interpretation of

results. The questions in the posttest required reten-
tion of detailed information for 15 or 20 minutes of a
wide variety of subject matter: (1) dates; (2) detailed
description; (3) concepts and ideas; and (4) sequential
happenings, such as the series c¢f Eddystone lighthouses.

Not only did the students have to understand the
material, but they had to identify, discriminate, and
recall properly. Gans (1940) described similar factors
in reference reading by intermediate grade students. She
found that reference reading for this age group involved
reading ability, selection-rejection of the material on
the basis of the problem posed, some tyée of delayed

recall, and possibly other unidentified factors.

The Piccard posttest was more reliable than the

Eddystone test (r = .70 and .65, p < .01, respectively).
Furthner, the Piccard test was more consistent under both
sets of directions (see Appendix III, page 144:, There is
some reason, then, to consider the Piccard data exclusively.
The students in the Piccard sections answered significantly
more relevant questions correctly under specific directions
than under general directions (t = 2.84, p < .01).
Considering all the factors involved, it may be in-

teresting to look at an alternate way of presenting all of

the data which would:adjust the results to a common basis.
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The number of relevant questions answered cor-
rectly compared to the total number of correct answers,
expressed as a percentage, were calculated for each group
and passage. These results are:

Piccard Eddystone

Specific Directions 34% 43%

General Directions 30% 39%

The specific directions group in both cases
learned more relevant material compared to the total
amount learned than the general directiong group. FHow-
ever, the percentage difference of 4 percent for each case
is not statistically significant at the acceptable confi-
dence level of 95 percent.

The investigator handled the mean scores from the
Peeck (1970) study in a similar manner for purposes of
comparison. The means of the scores on the question
related material and the means of the total scores were
expressed as a percent. The following are the results.

Peeck's code is included for reference purposes.

Prequestion group (PNG) 53%
Extended Reading Time

Control group (CER) 45%
Reading Control group (C) 43%

The prequestion group retained more question-
related material when compared with the total amount

learned than the extended reading time control group

ERIC e
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and *he reading control group. When the data are pre-
sented on the basis of relevant material learned as a
percentage of total amount learned, Peeck's finding and
the findings of this study are in the same direction.
Peeck discussed his results in terms of a "dis-
tributic.. of knowledge." MAfter considering the data in
this way, it might be said that the specific directions

affected the balance of relevant and incidental learning.

Relationships Between the Test Results

All the correlations made with the Piccard post-
test were consister.tly higher than those made with the
Eddystone posttest. The lower internal consistency, as
indicated by the reliability of the Eddystone posttest,
may be a factor in this difference.

Focus Ability scores and the numbexr of correct

relevarnc answers. There were no significant correlations

between these variables in the Piccard and Eddystone sec-
tions of the specific group as shown on Table 8. The
results of the general sections are not pertinent to

this discussion.

Focus Ability scores are the measure of the stu-

dents' ability to Identify relevant material in a passage,

and to disregard incidental information. The number of

correct relevant answers is a measure of relevant learning.

It appears that the ability to identify relevant material
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in a passage and the ability to learn selectively under
specific directions, as measured by posttests, are not
related in this study.

The investigator made sure that the students had
previous training in underlining techniques by examining
the students' fifth-grade reading workbooks.

It is interesting to note that the students in the
trial reading of each passage said that they looked for
key words during the Focus Ability test. This information
was helpful in revising the tests. It is possible that
this technique was used during final testing. If so, this
reading behavior would be different from the careful read-
ing,gﬁgd to learn selectively.

Focus Ability scores and the total number of cor-

rect answers on the posttests. For the Piccard sections

there were significant correlations between the variables
(r = .40 and .F1l, p < .01). The magnitude of these coef-
ficients indicates that there is a moderate relationship
between the two. For the Eddystone sections there were
no significant correlations.

The total number of correct answers on the post-
test were measures of the reading comprehension of the
experimental passages. Since, the results were not con-
clusive, no statement concerning the relationship between

the variables may be made.
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Focus Ability scores and Gates standard scores.

There were significant correlations between these scores
for both material sections. The magnitude of the corre-
lation coefficients (r = .34, p < .0l) indicates that
there is a low positive relationship between the ability
to identify relevant material in a passage and the abil-
ity to read a passage with understanding.

These correlations were probably influenced by the
fact that extraneous!'factors could easily affect the Focus
Ability scores because of the small number ¢° relevant
sentences (12). Factors which have a big effect on the
Focus Ability scores may have little or no effect on the
Gates standard scores.

Gates standard scores and the total number of

correct answers on the posttests. There were significant

correlations between the variables for the sections in the
specific directions group (r = .78 and .61, p < .01) and
in the general group (£ = .81 and .50, p < .01). The val-
ues of these coefficients indicate that there is a moder-
ate to strong relationship between the variables.

This relationship between the informal and stan-
dardized measures of reading comprehension was predicable.
The investigator was particularly interested in the cor-
relations of the general group. The positest results of

this group were measure of reading comprehension of the
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students on the experimental passages unccnfounded by the
specific directions.

This compaxison between the informal measure of
comprehension and the standardized measure is in agreement
with the findings of Sochor (1958). She found, using sim~
ilar procedures, that the correlation between literal com-
prehension of social studies material and the Gates Read-

ing Survey was .76, p < .05, for the fifth-grade level.

§ummarx

This chapter contained the results of the study on
the effects of directions on reading comprehension. The
findings were discussed in terms of the two questions
which were posed concerning (1) the effects of the direc-
tions, and (2) the relationship of certain wvariables with

these effects.
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CHAPTER V
SUMMARY AND CONCLUSIONS

There are three sections in this chaptexr: the
summary, the conclusions, and the suggestions for future

research.

Summary

The purpose »f the investigation was tc study the
effects of specific directions on the rezding comprehen-
sion of sixth-grade students. The underlying gquestion
was, "Can the specific directions control the reading
behavior of the students so that the students learn the
relevant material as directed?" Further, the experiment
was designed to determine if there was any welationship
between the learning of the relevant material and the
ability to identify the relevant material in a selection.
The relationships between a standardized measure of read-
ing achievement, the ability to identify relevant material
in a passage, and the informal measure of reading compre-
hension of the experimental passages were also explored.

Two 1,000-word passages written on the gixth-grade
reading level were prepared by the investigator. The pas-

sages were similar in construction but were written about
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two different topics~--Auguste Piccerd and the Eddystone
lighthouse. Each passage contained 12 santences which
were relevant to the topic interspersed in 48 sentences
which were not directly related or were incidental to the
topic. A posttest which contained 12 guestions on the
rale&ant material and 20 guestions on the incidental mate-
rial was prepared for each passage.

2 stratified randomization procedure was used to
assign the 92 sixth-grade students to direction groups and
then to material sections--Piccard or Eddystone.

Two informal tests which utilized the two experi-
mental passages and the couprehension section of a stan-
dardized reading survey were administered to the students.
In the first test, half of the students wereigiven spe-
cific directions to read the assigned passage through one
time carefully and to learn about the relevant topic. The
other half of the students were given general directions
to read the assigned passage one time carefully and to
learn as much as they could. The students weze givern the
posttest; The number of correcuc relevant answers under
the two types of directions was considered to be a measure
of relevant learning. The total number of correct answers
on the posttest (total learning) was a measure of the read-
ing comprehension of the experimental materials.

Second, the students were given a Focus Ability
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test which measured the ability to identity relevant mate-
rial and to disregard incidental material. The students
were directed to read a second and different passage care-
fully and to underline the sentences which were relevant
to the topic. The Focus Ability score for each student
was the number of sentences underlined correctly less a
correction factor for guessing.

Third, the students were given the Comprehension
subtest of the Gates-MacGinitie Reading Tests, Survey D,
Form 1.

The means and standard deviations of the number of
correct relevant answers, incidental answers, and total
answers were prepared for the Piccard and Eddystone tests
in each direction group. The means and standard devia-
tions of the Focus Ability scores for each section were
compuced. Also, the standard scores for the Gates Compre-
hension subtest were derived from the raw scores and a
table in the test manual. Means and standard deviations
of these scores were calculated for each section.

The means of the relevant questions answered cor-
rectly in the specific and genexal directions groups were
compared for both material sections. The purpose was to
determine if the students answered more relevant questions
correctly under specific directions than under general

directions. The Piccard section had more correct relevant
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answers in the specific directions group than in the gen-
eral directions group. The Eddystone group had just the
opposite.

Correlation coefficients were determined between
the following variables: relevant learning, total learn-

ing, Focus Ability scores, and the Gates standard scores.

Conclusions

1. The control of reading behavior, as indicated
by the number of correct answers on the posttests, was not
attained in this study. The Piccard sections had more
correct relevant answers in the specific directions group
than in the general directions group. The Eddystone sec-
tions had just the cpposite.

2. The ability *to identify relevant material in a
passage and to disregard incidental material was measured
by the Focus Ability scores. Focus Ability did not appear
to be related to the ability to read and learn the rele-
vant material selectively as indicated by the number of
correct relevant answers on the posttests of the specific
directions group.

3. No definite conclusion could be drawn concern-
ing the relationship between the Focus Ability scores and
the total rumber of correct answers on the posttests.
There were signifidant correlations (r = .40, .51,

P < .01) in the Piccard sections and no significant
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correlations in the Eddystone sections.

4. There were significant corrections (r's = .34,
P < .01) between the Focus Ability scores and Gates stan-
dard scores for both material sections. The magnitude of
the correlation coefficients indicate that there was a low
positive relationship between the two variables.

5. There were significant correlations (£ = ,78,
.61, .81, .50, p < .01) between the total number of cor-
rect answers on the posttest and the Gates standard scores.
The values of the coefficients indicate that there was a
moderate to strong relationship between the informal mea-
gsures of reading comprehension and the standardized measure
of comprehension.

6. There is an alternate way to consider the data.
The Piccard posttest was a more consistently reliable
instrument than the Eddystone posttest (r = .70 compared
with r = .65, p < .01, and Appendix III). If the Piccard
data are considered exclusively, it is possible to conclude
that the reading behavior of the students was controlled
by the specific directions. The students in the Piccard
sections answered significantly more relevanit gquestions
correctly under specific directions than under general

directions (t = 2.84, p < .01).
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Suggestions for Future Research

The portion of the experiment concerning the
effects of the specific and general directions on reading
comprehension should be replicated. Certain factors which
may have affected the results could be changed. For exam-
ple, the reliabilities of the informal posttests could be
improved and the titles could be removed from the specific
directions.

Also, it would be important to use a reading sur-
vey which measured the ability to learn from written mate-
rial as a pretest. The results on the pretest could be
used to make sure that the groups were matched for ability.

If the results of the replication were similar to
those in this investigation, it would be interesting to
use more mature students as subjects. It is possible that
the selective learning is too difficult for sixth-grade
students.

Research on the effects of directions on learning
from written material should continue. The various fac-
tors which may inﬁeract with the directions such as orga-
nization of the material, difficulty of the material,
skill, and mafurity of the students should be explored

fully.
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THE STORY OF AUGUSTE PICCARD AND THEZ THINGS THAT HE DID

Read the story carefully. Learn all about Auguste
Piccard and the things that he did.

After you have turned a page do not turn back. There

are four pages. ,

When you finish reading close your booklet and raise
your hand. Your teacher will bring you a sheet with some
fill-in~the~-blank questions. Most will require one word
or a number. Some will require two or three words.
.Spelling does not count. If you do not know the answef
leave the question blank. Do as many as you can, but don't

worry if you don't know all the answers.

Remember, read the story carefully. Learn asfmuch as

you can about Auguste Piccard.
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THE STORY OF THY. EDDYSTONE LIGHTHOUSE

Read the story carefully. Learn all about the

Eddystone iighthouse.

- After you have turned a page do not turn back.

There are four pages.

When you finish reading close your booklet and raise
your hand. Your teacher will bring you a sheet with some
-fill-in-the-blank questions. Most.will require one word
or a number. Some will require two or three words.
-‘Spelling does not count. If you do not know the answer
vleave the question blank. Do as many as you can, but

don't worry if you don't know all ‘the answers .

Remember, read the story carefully. Learn as much

as you can about the Eddystone light.
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Read the story carefully. Learn as much as you can.

- —After you have turned a page do not turn back. There

-——are four pages.

When you finish reading close your booklet and raise
your hand. Your téacher will bring you a sheét with some
fill-in-the-blank questions. Most will require cne word

"~ or a number. Some will require two or three words.
-Spelling does not count. If you de not know the answer
;leave the question blank. Do as many as you can, but don't

worry if you don't know all the answers.

Remember, read the story carefully. Learn as much

.as you can.
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THE STORY OF AUGUSTE PICCARD AND TJE THINGS THAT HE DID

Read the story carefully. Underline the sentences
which tell you about Auguste Piccard and the things that

he did.

After you have turned a page do not turn back. There

are four pages in the story.

Try this short example. Which sentences tell about
Auguste Piccard and what he did? Underline the whole

sentence.

Balloons have interested men for many years. The
first balloon flight in the United States was made by a

man named Blanchard. He took off from Philadelphia and

flew across the Delaware River to New Jersey.

Piccard enjoyed being in balloon races when he was
a young man. He won so many races that he became very
well known. While balloon racing is fun, it also can

be very dangerous.
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THE STORY OF THE EDDYSTONE LIGHTHOUSE

Read the story carefully. Underline the sentences

‘'which tell you about the Eddystone lighthouse.

After you have turned a page do not turn back. There

are four pages in the story.

Try this short example. Which sentences tell about

the Eddystone lighthouse? Underline the whole sentence.

One of the best ¥nown lighthouses in the United States
is the Cape Hatteras lighthouse. It stands in a national
park in North Carolina and is 112 feet tall. Most lighthouses

are very tall so that they can be seen from a great distance.

The Eddystone lighthouse stands 92 feet and has a red
roof. This lighthouse has 203 steps up the light. Some

People become very tired when they climb many steps.
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Auguste Piccard was called "the man who went both ways"

because he made balloons that went high into the air and deep

into the sea.. Years\before Piccard lived, two French brothers named
Montgolfier made the first balloon from an old skirt. They hung

it .over a fire which made plenty of smoke and filled it with

hot air. It rose and went a mile before the air in the balloon
cooled and it came down. Everyone who saw the balloon flight

was very excited and they told all their friends about it.

The King of France heard about the balloon and asked
the brothers.to make a flight from his court. They filled the
ballooh bag with hot air and put animals in the basket. After
the anlmals safe trip, the brothers planned and made a balloon
for a mad;ed.fllght over Parls Soon afterward, Jacques Charles
made 2 more dependable ballcon which he filled with hydrogen

gas. Men contlnuedbto improve ballocns so that they could be

used in all kinds of ways.

AY

Ballpodé oftéen have been used to take men high into the
atmosphere t2> do research. In order to study cosmic fays,
Piccard made a record flight ten miles up in e_balloon. He
invented the pressurized cabin which held aif for him to breathe
so that he could go up safely. When three Air Force men tried
to break Piccard's record their balloon bag broke{ Their cabin

began to drop like a stone and they all came down by parachute.

94




87
- A good scientist studies. the laws of nature and uses
these laws to help him solve problems. If a scientist wants to
go up and down in a balloon, as Piccard did, he must follow
certain laws. He must go up in a craft that is lighter than air
so that it will float. When he wants to come down he must m;ke
the craft heavier than air. Piccard was a great scientist from
~-Switzerland who undersfood the laws about balloons and used

them in his inventions.

Beebe and Baron began.the work on deep diving ships
;in 1934 before Piccard became interested. They made a record
deép sea dive in an air-tight steel ball called a bathysphere.
It took the mother ship about an hour to lower and raise the
bathysﬁhere on long cables. The bathyspheré got its air from
the motherlship because it was too small to carry air tanks.
The two men saw fish that men had never seen beforé'énd Beebe

wfofe a book about it.

Séientists who work in the sea know that water exerts
pfessure or pushes against them when they are in the water.
Auguste and gis son Jean understood this Whep they built the
strong deep-diving ship called the Trieste. The Piccards
designed the Trieste to floét up and down to the sea bottom
like a balloon. At 300 feet down the pressure is ten times
that at the top of the water. To do work at this pressure men
need the protection of a deep diving ship that can carry them. up

. and down.
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One of the things which scientists like Béebe or Barton
study in the ocean is the fish and their food chain. The food
chain or food cycle starts with tiny free-floating plants and
animals called plankton. The plankton drift with the currents
and are eaten by small fish that live near the top of the sea.
- These fish are eaten in turn by larger fish which live deeper
in the sea. The cycle'is completed by bhacteria which break

down dead fish into food for the plankton.

"Ihe man who went both ways" took the Trieste down seven
miles to the lowest spot in the ocean and came up safely. This
low spot is in the Pacific Ocean and is called the Challenger
Deep. Men wed sonar, the echo sounder, and a computer to find
the spdt and also to map the whole Pacific. Theée men found
that the sea floor is likz land and has mountains, plains, and
deep valleys. Deep diving shiﬁs built like the Trieéte can be

used to go down and learn more details about the bottom.

Jécques Cousteaﬁ who was a great friend of Piccard was
also a pioneer in deep-sea diving. Cousteau developed scuba
which stands for "self-contained underwater breafhing apparatus"
and may be used in water less than 300 feet deep. Scuba lets
th2 diver breathe air froﬁ tanks on his backhthrough a leng tube
in his mouth. The diver or frogman can swim freely in the water
and can study the fish and rocks. Piccard and his Trieste, and
Coﬁsteau aﬁd.hisAscuba laid the groundwork for modern ocean

research.
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Scott Carpenter, the astronaut, is a man who went up
into space and down into the sea just as Piccard did. Carpenter.
was one of the first frogmen to live deep in the sea for a
month. He was part of a team of men who lived in the Sgalab
200 feet under the sea. The men ate their meals ana élept
inside the Sealab and used scuba when they weht out in the water
to work. The team stﬁdied the ocean and learned how to live

safely for days at a time in the deep, dark, cold water.

~ The Aluminaut, a deep diving ship, used a different
idea than Piccard's Trieste to go up and down. It had a
propeller on the top which made it work something like a
helicopter. The Aluminaut had room for 3 men, and.it could
dive three miles into the sea. Since Piccard wanted to study
places that were deep in the sea he put many scientific
instruments in the Trieste. During the trips in the Trieste
he wés able to do experiments, qollecf:samples and to take
pictures of the bottom.

When the great balloon scientist from Switzerland died
in 1962 his inventions were well known. Piccard's inventions
and ideas have beeﬁ widely used in pressurized cabins for
airplanes and.in the new deep diving ships. One good example
is the Ben Franklin, a small sub that was designed by a
student of Piccard. The Ben Franklin drifted for 1,500 miles
in the waters of the Gulf Stream. 'The men studied the sea

life which was sucked into a glass tube that ran through the

sub.
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. The Eddystone lighthouse which stands on the Eddystone

Rocks near Plymouth, England was built and rebuilt four times.
Lighthouses like the Eddystone have been guiding ships and
markirg dangerous places for thousands of years. One of the
first great lighthouses was called Pharos and stood near a
port of Egypt. Pharos had a wood fire on the top of its huge
‘white tower which coula be seen for miles. It took years to
build Pharos and mén.théught thét it was one of the wonders of

the world.

_The Eddystone Rocks are part of an underwater reef which
lies about 1k m}}és from Plymouth. Many ships pass the red
granite rocks on their way to the safety of the harbor. The
word Eddystone means the stone of reeling waters énd thaf is
a éood description for the reef. Sif Francis Drake, fhe well
known Englishman, said that the Eddystone Rocks were more
dangerous than fﬁe open sea. The Captain of the Mayflower wrote

about these ragged rocks which were a threat to his ship.’

Henry Winstanley was an inventor  and showman who built
a strange hoése which he called "Winstanley's Wonders".
Inside the house were all kinds of odd things like chairs with
arms which caught the person who sat in them. Winstanley
charged hié guests a few cents to come into his fun house and
see the wonders. He also owned some rich trading ships which
cfashed on tﬁe Eddystone Rocks and were lost. The first
iighthouse to stand or the Eddystone Rocks was a silly wooden

tower built by Winstanley.
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Trinity House is a company which is in charge c¢f all

the lighthouses, buoys, and fog signals in England. Wren a
lighthouse is needed, Trinity House sends an engineer to
plan and buila one. John Rudyard built the second Eddystone
lighthouse of strong wood and filled the bottom with rock.
This second lighthouse was plain and sturdy‘and it»éfood for
50 years before it burned down. Trinity House keeps a

record of how and when each lighthouse in Englan¢ was built.

. John Smeaton was a good lighthouse engineer who worked
hard. Smeaton built the third lighthouse of huge granite
blocks which were carefully fitted together. This third
Eddystone lighthouse was made so well that it stood for 125
years and people called it an enginéering marvel. Smeaton's
workmen like him because he gave them extra money for the

time that they worked on the Eddystore Rocké. But, if a man
did not work hard and do a good job, Smeaton fired him and

sent him home.

Before the Eddystone lighthohse was built crooks called
wreckers lived in a small town near the rocky coast. These
wreckers put lights in dangerous spots at night to lure ships
onto the rocks. The captains of the ships thought that the false
lights were other ships in safe water and sailed toward them.
When ships crashed thé wireckers stole as much &s they could and
killed the crew. The wreckers hated all lighthcuses. because

they kept +the ships safe and ruined their crooked business.
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By this time in England there were better ways to

build lighthouses and the engineers were better trained. Winches
and crares were used to swing the ton-sized granite rocks Into
Place. Tcols like rock drills were used instead of hammers and
pick axes to fit the rocks together. Steamships were used to
transport roék to sites like the Eddystone Rocks and were used
"as floating workshops. The great engineer, Sir James Douglas,

built the fourth Eddystone lighthouse which is still in use today.

Wood o» coal fires and candles were used to throw light
from the first lighthouses. Next, oil lamps were used, but
these early lamps gave poor light and threw out soot.and smoke.
There was such an oil lamﬁ.in a lighthouse in Genoa where
Columbus' uncle was the keeper. Later, Argand, a Swiss man,
designed a rouhd hollow wick which burned brightly inside a
giass chimney or tube. The new Argand oil lamp was used for

years before a better lamp was made.

'The'fourth lighthouse on the rocks near Plymouth is
stronger than the third one because it has a solid granite base.
This Eddystone lighthouse has a special‘shape to break the waves
so that they do not splash the light. When the tide rises and
the wind blows, the waves breaking in the ocean are a fantastic
sight. The rough water is caused by stfong crosswinds from the
north and west and four powerful tides each day. The high

waves and bad weather make the waters very dangerous for ships.
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The Minots Ledge lighthouse stands on dangerous rocks
in the ocean near the Boston Harbor. It had some of the same
engireering problems as the Eddystone lighthouse did. The
first Minots Ledge lighthouse was built in 1850 but it was not
strong enough and was swept away in a storm. The Army Engineers
built.the second lighthouse with such great skill that the light
is still is use. In a bad storm the waves sometimes wash over

the Minots Ledge light, but its white light keeps flashing.

The Eddystone lighthouse flashes a white light twice
everv 30 seconds and may be seen for 18 miles. Sailors can tell,
the different lighthouses apart at nighf by looking at their
lights. For example, a lighthouse may have a steady red light
or a steady white light or it may flash like the Minots Ledge
ligﬁt. Wﬁen a'sailor sees a lighthouse he can tell which one
it is by checking his Light List. These light lists tell him

about the lighthouse, its position, and its name.

Ele:tric lighthouses were in use in England for 75
years before they were in use in this country. In fact, the
first electric lighthouse in the United States was the Statue
of Liberty which was 1lit in 1886. Now most of the lighthouses
in the world have electric lamps in them. Yet, it was not
until 1955 that the oil lamp in the Eddystone lighthouse was
replaced with an electric lamp. This new electric lamp at

the lighthouse needs four keepers to take care of it.
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POSTTE&#

Auguste Piccard was called "the man who

The Montgolfier brothers' balloon rose and went a mile before the

air in the balloon

The Montgolfier brothers put

in the basket when they made a flight for the King.
The Montgolfier brothers made a balloon for a manned flight over

Jacques Charles made a more dependable balloon which he filled

with .

Piccard made a record flight miles up in a balloon

in order to study cosmic rays.

Piccard invented the so that he could go

up in a balloon safely.

When v - tried to break Piccard's record
" their balloon bag broke.

A good scientist studies the and uses

them to help him solve problems.

Piccard was a great scientist from the country of
Beebe and Earton made a record deep sea dive in an air-tight

called a bathysphere.

Beebe and Barton's bathysphere got its air from

Beebe and Barton saw fish that men had never seen before and

Beebe

Auguste Piccard and his son, named , built

the deep-diving ship called the Trieste.

The Piccards designed the Trieste to float up and down like

At feet down the pressure'is ten times that at

the top of the water.
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17. Thea food for fish starts with plankton.

12. Plankton are tiny

13. Piccard took the Tieste down ~miles to the lowest
spot in the ocean and cawme up safely.

20. The lowest spot in the Ocean is called

Challenger Deep.

21. Men used and a computer to find the lowest spot.

22. Jacquest Cousteau developed

23. Piccard and Cousteau laid the groundwork for modern

24. Scott Carpenter was one of the first frogmen to live deep in

the sea for

25. Carpenter was part of a team of men who ate their meals and slept

inside the

26. Since Piccard wanted to s£tudy places that were deep in the sea he put

in the Trieste.

27. The Aluminaut tad room for men.

28. During the trips in the Trieste, Piccard was able to do

experiments, collect samples and to

29. Piccard, the great balloon scientist B .y died in the

year '

30. Piccard's inventions and ideas have been widely used in such things

as

31. The Ben Franklin drifted for 1,500 miles in the waters of

the .

32. The men studied sea life which was sucked into a

that ran through the Ben Franklin.
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POSTTEST

1. The Eddystone lighthouse stands on rocks near the city

of s

2. The great Phavos lighthouce stood near a port of

3. The great Pharos lighthouse had a . on

the top of its stone tower which could be seen for miles.

4. The Eddystone Rocks are part of an
- which lies about 14 miles from the harbor.

5. The Captain of the wrote about the ragged

Eddystone Rocks which were a threat to his ship.
6. Winstanley was an inventor who built a strange house which

he called

7. Winstanley had chairs i.. his house that

8. The first lighthouse to stand on the Eddystone Rocks was a

tower built by Winstanley.

8. Trinity House is a company which is in charge of

10. When a lighthouge is needed, Trinity Housé sends

to build one.

11. Rudyard built the second Eddystone lighthouse of strong wood

and used rock to

12. The second lighthouse built by Rudyard stood for

years before it burned down.

13. John Smeaton built the third Eddystone light of

which were fitted together.
l4. The third Eddystone lighthouse was made so well that it stood for

years.

15. When ships crashed, crooks called wreckers

o The wreckers hatéd all
ERIC | o
A ruiron povided vy mc 10 4 .
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17.

18.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

-32.

97

By this time in England there were better ways to build

lighthcuses and the were better trained.

Steamships were used to transport rock to sites like the

The

Eddystone Rocks and were used as

great built the fourth Eddystone

lighthouse which is still in use today.

There was an o0il lamp in a lighthouse in Genoa where

was the keeper.

Argand made a new kind of lamp that had a round hollow

The
The
The
Tﬁe
The

The

The

fourth lighthouse on the Eddystone Rocks near Plymouth is stronger

than the third one because 1t has

rough water on the rocks 1s caused by strong crosswinds and

powerful .

fourth Eddystone lighthouse has a special shape so that

T~

Minots Ledge lighthouse stands on rocks near the

harbor.

Minots Ledge lighthouse had some of the same

as the Eddystone lighthouse did.

Eddystone light can be seen for miles.

built the second Minots Ledge

lighthouse with such great skill that it is still in use.

Sailors can tell the different lighthouses apart at night by

The

first electric lighthouse in the United States was

In 1959, the oil lamp at Eddystone lighthouse was replaced with

keepers are needed to take care of the
Eddystone lighthouse. 1()5
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INFORMAL TEST MATERIALS
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Development and Tryout of the
Informal Instrument

The examiner prepared drafts of the two passages
and rau informal tryouts with individual students. When
the materials were polished the investigator tried out the
study with one sixth-grade class. The students in the
other four sixth-grade classes at the same school were the
sample for the investigation. The materials used in the
first tryout ars included in this appendix.

The tryout provided information on the test mate-
rials, the time required, the logistics of coding the
tests, and tzst adminis*tration.

After the tes®s were marked, the examiner made a
record of the number of high and low performing students
who answered each postctest item correctly. The results
of the posttests of the two students who had not read the
materials were studied.

The results of the Focus Ability test were not
satisfactory. Nineteen of the 23 students in the tryout
sample underlined all or nearly all of the sentences cor-
rectly. It appeared that the students skimmed the mate~-
rial and underlined the sentences which contained the key
word, Piccard or Eddystone. This judgment was based on
the observation of the examiner and on the explanations

of students who were asked about their strategy.
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The general approach of the study appeared to be
sound but the two passages required substantial revision.
It was necessary to embed the relevant sentences in the
incidental material in a more subtle and smooth manner so
that there would be a spread in the results of the Focus
Ability test.

Three main strategies were used. First, the rele-
vant sentences were placed in various positions in the pas-
sags as indicated on Table 1. Second, the key word Piccard
or Eddystone was used as a false clue. For example, the
use of the word Piccard appears in this pair of incidental
sentences.

Jacques Cousteau who was a great friend of Piccard was
also a pioneer in deep-sea diving. Cousteau developed
scuba which stands for "self-contained breathing appa-
ratus" and may be used in water less than 300 feet.

A third was to use different words to describe the
relevant subject as in this pair of relevant sentences.

The fourth lighthouse on the rocks near Plymouth is
stronger than the third one because it has a solid
granite base. This Eddystone lighthouse has a spe-
cial shape to break the waves so that they do not
splash the light.

New posttests were prepared. The investigator
wrote several new items and revised others on the basis on
information frem the first tryout. The investigator had
two main objectives. The first was to prepare test items

which could be answered by 30 to 70 percent of the stu-

dents and which had some discriminative power. The second
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was to make the relevant and incidental test items as
equal in difficulty as possible.

A second tryout of the materials was planned.
These materials appear in this appendix. Two sixth-grade
classes in a neighboring community were used as the sam-
ple. The Focus Ability test was administered to one class
and the general-direction treatment was administered to
the other class. Both sets of materials were used. The
investigator decided that the results from these tests
would provide the maximum amount of helpful data froﬁ the
brief time which was allotted for the tests.

The tests were marked and the results of the post-
tests were analyzed as they were in the first tryout. The
number of high and low performing students who identified
each relevant sentence in the Focus aAbility test was
recorded, and the distribution bf the resualts of the test
was studied.

A few minor changes in the passag#s were reguired
to make the relevant sentences more clear. It was also
necessary to revise several poattest items to meet the
investigator's objectives. The final results appeared
to be satisfactory.

This appendix includes samples of the directions,
passages, and posttests used in the first and second try-

outs.
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SAMPLES OF THE MATERIALS USED

IN THE FIRST TRYOUT
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THE STORY OF AUGUSTE PICCARD AND THE THINGS THAT HE DID

Read the story carefully. Learn all about Auguste

Piccard and the things that he did.

After you have turned a page do not turn back. There

are four pages.

When you finish reading close your booklet and raise
your hand. Your teacher will bring you a sheet with some
fill-in~the-blank questions. Most will require one word
or a number. Some will require two or three words.
Spelling does not count. If you do not know the answer
leave the question blank. Do as many as you can, but don't

worry if you don't know all the answers.

Remember, read the story carefully. Learn as much as

you can about Auguste Piccard.
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THE STORY OF THE EDDYSTONE LIGHTHCUSE

Read the story carefully. Learn all about the

Eddystone lighthouse.

After you have turned a page do not turn back.

There are four pages..

When you finish reading close your boéklet and raise
your hand. Your teacher will bring you a sheet with some
fill-in-the-blank questions. Mostbwill require one word
or a number. Some will require two or three words.
Spelling does not count. If you do not know the answer
_leave the question blank. Do as many as you can, but

don't worry if you don't know all the answers.

Remember, read the story carefully. Learn as much

as you can about the Eddystone light.
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Read the story carefully. Learn as much as you can.

After you have turned a page do not turn back. There

are four pages.

When you finish reading close your booklet and raise
your hand. Your teacher will bring you a sheet with some
fill-in-the-blank questions. Most will require one word
or a number. Some will require two or three words.
Spelling does not count. If you do not know the answer
leave the question blank. Do as many as you can, But don't

worry if you don't know all the answers.

Remember, read the story carefully. Learn as much

.as you can.
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THE STORY OF AUGUSTE PICCARD AND THE THINGS THAT HE DID

Read the story carefully. Underline the sentences
which tell you about Auguste Piccard and the things that

he did.

A Y
After you have turned a page do not turn back. There

are four pages in the story.

Try this short example. Which sentence tells about

August Piccard and what he did? Underline it.

Blanchard was the first man to go up in a balloon in
America. Blanchard took off from Philadelphia and flew
across the Delaware River to New Jersey. August Piccard

liked to be in balloon races when he was a young men.
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THE STORY OF THE EDDYSTONE LIGHTHOUSE

Read the story carefully. Underline the sentences

which tell about the Eddystone light.

After you have turned a page do not turn back. There

are four pages in the story.

Try this short example. Which sentence tells about

the Eddystone lighthouse? Underline 1it.

The Cape Hatteras lighthouse stands in a national
park in North Carolina. The Cape Hatteras lighthouse
is painted red and white and has 265 steps up to the
light. The Eddystone light'has four keepers, three on

duty and one on shore leave.
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August Piccard made and rode in balloons that went high
into the atmosphere and deep into the sea. Years before two
French brothers named Montgolfier made the first balloon from
an old skirt. They hung it over a fire which made plenty of
emoke and filled it with hot air. It rose and went a mile befcré
the air in the balloon cooled and it came down. The boys knew what

made the balloon rise but they did not know what made. it come down.

The King of France heard about the balloon and asked the
brothers to make a flight from his court. They filled the balloon
bag with hot air and put animals in the basket. After the animal's
safe trip the brothers planned and made a balloon for a manned
fiight over Paris. The basket had its own fire to heat the air
in‘the balloon and a bucket of ﬁater for-the fire. Léter,

Jacques Charles found that hydrogeﬁ gas was better than hot air

and soon all balloons used fhe gas.

A scientist studies the way that nature works and uses the
laws of nature to help him solve problems. If ?e wants to float
in the air with a balloon he mus* follow the laws and design a
craft that is lighter than air. If he wants to fly in an
airplane he has to use other laws. These laws help him get 1ift
from the power of the engines and the shape of the wing;.
Piccard was a Swiss scientist who worked hard to create, build

and test his inventions.

!
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Piccard planned and built the first pressurized cabin
so that he could go high in the air in his balloon. Piccard's
cabin held air for him to breathe during his record trip ten
miles up. Three Air Force men who were trying to set a
balloon record had an adventure when their balloon bag broke.
The cabin began to drop like a stone and one man got stuck in
the hatch. Another man pushed him free with his foot and they

all came down by parachute.

In 1943, Barton and Beebe made a record deep sea dive
of more than half a mile. They went in a pressurized steel
ball called a bathysphere which was planned and made by Berton.
It tock the mother ship about an hour to lower and raise the
bafhysphere on long cables. The bathysphere which got its air
from the mother ship was just big enough for the two men.
The? saw fish that men had never seen before.enﬁ Beebe wrote a

book about it.

Men who work in the sea know that water exerts pressure
or peshes egainst them when they are in the water. .The water
presses down from the top so the pressure gets greatef as the
water gets deeper. At 300 feet down the pressure is ten times
the pressure at the.top of the water. Piccard built a deep
sea balloon called a bathyscaph which could dive deep into the
sea. Piccard used metal tanks filled with gasoline as "balloons"

and built a strong pressurized cabin for himself.
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One'of the things which men study in the ocean is the fish
and their food chain. The food chain or food circle starts with
tiny free-floating plants and animals called plankton. The
plankton drift with the currents and are eaten by small fish
and fish that live near the top of the sea. These fish are eaten
in turn by larger fish and by those which live deeper in the
sea. Bacteria which break down dead planfs and fish into food

for the plankton complete the circle.

In 1948, Piccard's bathyscaph made an unmanned dive of a
mile, deeper than any ship had been before. Men used to measure
the ocean depth or take soundings by lowering a weight on a'ropé
into the water. When the weight was on the bottom they could
measure how much rope was out. Now men can make maps of ~the
whole ocean floor with sonar, the' echo sounder, and a computer.
They have found that the sea floor is like land and has mountains,

plains and deep vaileys.

Captain Cousteau who is known for his work in the ocean
and his T.V. show helped to invent Scuba. It lets the diver
breathe air from the tanks on his back through a long tube in
his mouth. An automatic device on the tanks makes sure that the
diver geté the right amount of air. The diver or frogman can
swim freely under the water with his cwn air supply. Picecard
and his son Jean made a stronger deep-diving balloon or bathyscaph

named the Trieste in 1953.
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Scott Carpenter, the astronaut, was one of the first men
to orbit the earth in a space ship. He was also one of the
first frogmen to live deep in.the sea for a month. Carpenter
was part of a team of men who lived in the éealab 200 feet under
the sea. The men ate their meals and slept inside the Sealab
so that they could stay under the water and work. They studied
the ocean and learned how to live safely for days at a& time in

the deep dark cold water.

Thé first aluminum sv», the Aluminaut, is so strong that
it can go down three miles into the sea. It has room for three
men and things like T.V. searchlights and an arm to get samples.
The Aluminaut has a propeller bn the top which helps it go up
and down in the water. Piccard testea_the Trieste and proved
that it was well designed and buiit when he was 70 years old.
Later Piccard's Trieste went down seven miles to the lowest spot

in the ocean and came up safely.

When Piccard died in 1962 his inventions were well known
and peoplé called him "the man that went both ways". Piccard's
ideas have been widely used in pressurized airplanes and space
ships and in the new deép—diving ships. Last year the Ben
Franklin, a small sub, drifter for 1,500 miles in the waters of
the Gulf Stream. Water with sea life in it was sucked into a
glass tube that went through the sub. The men studied the sea

life and also studied the way that sound travels in the sea.
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The Eddystone lighthouse which stands on dangerous
rocks near Plymouth, England was built and rebuilt through
the yéars.. Long, long ago the Pharos light, the greatest
lighthoﬁse of all, stood near a port of Egypt. The huge
white stone tower rcose above a courtyard on an island and
wés a beautiful sight. The wood fire which burned at the
top day and night could be seen for miles. It tuok years
to build Pharos and men thought that it was one of the

wonders of the world.

Through the years many well known men sailed from
Plymouth to explore and to fight for England. Sir Francis
Drake sailed from its good harbor in the Golden Hind in
search of Spanish ships and ‘heir gold. The Pilgrims
sailed from the port on the Mayflower on their way tc the
New World in 1620. They named their new home Plymouth in
honor of the city where they began their trip. The
seaport and naval base at Plymouth grew large and busy as
England became a worldlsea power. A

Henry Winstanley was an inventor who built a strange
home which he called "Winstanley's Wonders". The house had
a large clock on one whole wall and a windmill in the yard
to pump water. Inside there were all kinds of odd things
like chairs with arms which caught the person who sat in

. them. Winstanley charged his guests a few cents to come
into his fun house and see the wonders. The first Eddystoné
lighthouse, a silly wooden_tower, was built by Winsfanley

and was soon blown down.
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At one time, crooks called wreckers put lights in
dangerous spots at night to lure ships onto the rocks.
The captains of the ships thought that the false ligﬁts
were other ships in safe water and sailed toward them.
When the ships crashed the wreckers stole as much as

- they could and killed the crew. John Rudyard who planned
the second Eddystone light made the bottom of iron rods
filled with tons of.rock. Rudyard built the top part of
the lighthouse of woodband it stood for 50 years before

it burned down.

John Smeaton built the third Eddystcne lighthouse of
huge granite blocks which were carefully fitted together.
The third light was ﬁade so weil that it stood for 125
years and was copied.all over the world. Many brave
lightkeepers and their families have tended their lights
in spite of trouble. One girl named Abby took care of
her sick mother and a light during a bad storm. Her
father had gone ashore to buy food and supplies and could

not get back for three weeks.

There are three main kinds of lighthouses which help
sailors guide or navigate their ships at sea. The "making"
lights areAthe firét lighthouses which the ships see as
they are making or coming toward land after a trip. The
"coasting" lights are built beside the shore to help the

.ships fina their way along the coast line. The "guiding"
lights direct the ships up channels and lead them into
éafe harbors. Lighthouses also mark dangerous rocks and
serve as landmarks for ships which are lost |

ERIC ’ ?
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Trinity House in London, England is a guila or company
which was started by a king long ago. The company is in
charge of the pilots who guide the ships in and out of
English ports. They also build and take.care of lights,
beacons, buoys and fog signals. Sailors from all over the

world know what the Trinity House lights mean because they
all use the same set of ri'les. The'fourth Eddystone light
which is still in use today was built by James Dcuglas

in 1882.

Wood or coal fires and éandles were used to throw
light from the first lighthouses. Next oil lamps were
used but these early lamps gave poor light and threw out
soot and smoke. Theré is a record of such an oil lamp
in a light in Genoa where an uncle of Columbus was the
keeper. Later, Argand, a Swiss man, designed a round
hollow wick which burned brightly inside a glass chimney
or tube. The Argand lamp waé used for years before a

better oil lamp was made.

The fourth light on the Eddystone Rocks is talier
than the third one and it has a solid granite base. This
Eddystone light has a special shape to break the waves sé
that they do not splash the light. One of the modern
ways to build a lighthouse on a rocky bottom is to use a
metal bell or caisson. After the bell is firmly in place
- on the rocks the water is pumped out. The empty bell is
filled with cément to make a stfong base and the lighthouse-

is built on top.
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Long ago a reflector like a big shiny saucer was put

in back of the light. A French man named Fresnel thought

of a way to direct the light even further. He put a lens

in the middle like a "bull's eye" and put rings of prisms

~around it. The lens focused the light into a strong beam

so that it could be seen for miles. He also thought of
a way to make the lens turn so that the light would seem

to flash in a special pattern.

The Eddystone light flashes a white light twice every
30 seconds and may be seenlfor 18 miles. The Minoté Ledge
light which stands on rocks in the ocean near the Boston
harbor flashes a white light. The first Minots Ledge light
was built in 1850 but it was soon swept away in a storm.
The Army Engineers built the second lighthouse with such great
skill that the light is still in use. In a bad storm the
waves sometimes wash over the Minots Ledge light but its

automatic light keeps flashing.

The Statue of Liberty seems to have teen the first
electric lighthouse in the United States. After it was
turned on the other lights near New York began to use
electric lamps, too. It was years before all of the other
lights in the U.S. could change from oil to electric lamps.

In 1959, the oil lamp at Eddystone was replaced with an

‘electric lamp run with power from three engines. The

Eddystone light which has saved many lives is one of the
world's great engineering jobs.
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POSTTEST PICCARD

Auguste Piccard made and rode in balloons that went into

~_ the atmosphere and into

The Montgolfier brothers made tﬁe first balloon from

The heard about the balloon and asked
the Montgolfier brothers ﬁo make a flight.
The Montgolfier brothers planned-and made a balloon for a

manned flight over : , .

3

Jacquest Charles-féﬁhd that | was

™ "better than hot air for balloons.

Piccard was a scientist from 7 .

A scientist uses : to help him

30lve problems.

Piccard planned and built the first pressurized

y
so that he could go up in his balloon.
: {

Piccard went up in a balloon and set a record of "~ _miles.

Three Air Force men had an advaﬁture when their balloon bag

Barton and Beebe made a record &eep sea dive in a

calléd a bathysphere.

Barton and Beebe's bathysphere éot its air from

4
L

Barton and Beebe saw during
““their trip in their bathy;bheref"

At 300 feet down the pressuré i§ times the
pressure at the top of th{ water.

ficcabd built a deep sea i called

a bathyscaph which could dive into the sea.

Piccard filled the metal tanks of his bathyscaph with

The food' for fish starts with plankton.
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18. Plankton are tiny

19. Piccard's first bathyscaph made an unmanned dive of a

mile in the year

-20. Now men can make maps of the ocean flcor with

" and a computer.

21. Men have found that the sea floor is like land and has

.

22. Cartain Cousteau helped to invent | ' -

23, | helped Piccard make the Tr. este.

24, Scott Carpenter was one of the first frogmen to live deep in

" - ---—.the -sea for o .
. -———25. The men on.the Sealab team lived feet under the water.
26. Piccard was years old when he tested the Trieste.
27. The Aluminaut has room for men.
28. The Trieste went down _miles and came up safely.
23. People called Piccard "the man that ",
30. Piccard's ideas have been used in _ .

31. The Ben Franklin drifted for 1,500 miles in the waters of

the

32. Water. with sea life in it was sucked into a

that went through the Ben Franklin.
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POSTTEST EDDYSTONE

1. The Eddystone lighthouse stands on rocks near °

2. The great Pharos lighthouse stood near a port of

3. There was a - whﬁéh could be seen for miles

at the top of the Pharos lighthouse.

L. S8ir Francis Drake sailed in search of

5. The ' named th.ir new home in honor of the

city in England where they began their trip.

6. Henry Winstanley called his home

RSP S

7. Winstaniey had_chairs in Hié‘ﬁouse fﬁéé

8. The first Eddystone light was a

tower, that was soon blown down.

9. e put lights in dangerous spots at night

to lure ships onto the rocks.
10. John Rudyard filled the bottom of the second Eddystone light

with

11. The second light built by Rudyard stood for 50 years before

it C

12. John Smeaton built the third Eddyétone light of

which were fitted together.

13. The-third Eddystone light.stood for years.

14. A girl ramed Abby took care of her mother and

- [

during the storm.

15. The ' lightsbare the first lighthouses

which the ships see as they are coming toward land .
after a trip.
16. The "Guiding" light directs the ships up channels and

lead them

Q@ 7. Trinity house in London, England was started by
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POSTTEST EDDYSTONE

18. Trinity House is in charge of the who guide

the ships in and out of English ports.

19. The fourth Eddystone light 1is : today.

20. One of the early oil lamps was in a lighthouse in Genoa where

was the keeper.

21l. Argand made a new kind of lamp tha’ had a round hollow

22.- The fourth Eddystone lighthouse is than the
-third lighthouse.

23. A bell or caisson is filled with to make a

strong base for a lighthouse.

24. The fourth Eddystone lighthouse has a special

to break the waves.
25. TFresnel's lens focused the light in a strong beam so that it

could

26. Fresnel thought of a way to make his lens turn so that the

light would seem to,

27. The Eddystone light can be seen fc. miles.

28. The Minots Ledge light which stands near the

harbor flashes a white light.

29. The built the second Minots Ledge

light with great skill.

30. The Statue of Liberty seems to have been the first

in the United States.
31. In the year the oil lamp at Eddystone was replaced
with an electric lamp.

32. The Eddystone lighthouse is one of the world's great
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SAMPLES OF THE MATERIAI:S USED

IN THE SECOND TRYOUT
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Read the story carefully. Learn as much as you can.

After you have turned a page do not turn back. There

are four pages.

When you finish reading close your booklet and raise
your hand. Your teacher Qill_bring you a sheet with some
fill-in-the-blank questions. Most will.require one word
or a number. Some will require two or three words.
Spelling does not count.. If you do not know the answer
leave the question blank. Do as many as you can, but don't

worry if you don't know all the answers.

Remember, read the story carefully. Learn as much

as you can.
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THE STORY OF AUGUSTE PICCARD AND THE THINGS THAT HE DID

Read the story carefully. Underline the sentences
which tell you about.Auguste Piccard and the things that
he did.

After you have turned a page do not turn back. There

are four pages in the story. ¢

Try tbis short example. Which sentence tells about

Auguste Piccard and what he did? Underline it.

Blanchard, who was the first man to go up in a balloon
in America, took off from Philadelphia and flew to New Jersey.
Balloons have interested men for many years. Auguste Piccard

liked to be in balloon races when he was a young man.
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THE STORY OF THE EDDYSTONE LIGHTHOUSE

Read the story carefully. Underline the sentences

which tell about the Eddystone light.

~After you have turned a page do not turn back. There

are four pages in the story.

Try this short éxample. Which sentence tells about
the Eddystone lighthouse? Underline it.
t
The Cape Hétteras iighthouse stands in a national park
in North Carolina and is 112 feet tall. Most lighthouses
are tall so that they may be seen from a great distance.
The Eddystone lighthouse stands 92 feet tall and has a red

roof.
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Auguste Piccard was a great scientist who made balloons
that went high into the atmosphere and deep into the sea.
Years before Piccard lived, two French brothers named
Montgolfier made the first balloon from an old skirt. They
hung it over a fire which made plenty of: smoke and filled
it‘with hot air. It rose and went a mile before the air
in the balloon ‘cooled and it came down. Everyone who saw
the ballocn flight was very excited and they told all their

friends about it.

The King of France heard about the balloon and asked
the brothers to make a flight from his court. They filled
the balloon bag with hot‘air and put animals in the basket.
After the animals safe tripl'the brothers planned and made
a balloon for a manned flight over Paris. Soon afterward,
Jacques Charles made a more dependable balloon which he

filled with hydrogen gas. Men continued to improve halloons

so that they could be used in all kinds of ways.

Piccard made a record flight ten miles up in a
balloon sc +that he could study cosmic rays. He invented
the pressurized cabin which held air for him to breathe
so that he could go up safely. When three Air Force
men tried to break Piccard's record their balloon bag
broke. Their cabin-began to drop like a stone and one man
gé% stuck in the hatch. Another man pushed him free with

his foot and they all came down by parachute.
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A good scientist studies the laws of nature and uses
these laws to help him solve problems. If he wants to go up
and down in a balloon, as Piccard did, he must follow certain
laws. He must go up in a craft that is lighter than air so
that it will float. When he wants to come down he must make
thé éraft heavier than air. Piccard was a scientist from
Switzerland who understood the laws about balloons anrnd used

them in his dventions.

Beebe and Barton began the work on deep diving ships
in 1934 before Piccard became interested. They made a record
deep sea dive in an air-tight steel ball called a bathysphere.
It took the mother ship about an hour to lower and raise the
bathysphere on long cablés./-The bathysphere got its air from
the mother ship because it was too small to carry air tanks.
Tﬁe two men saw fish that men had never seen before and Beebe

wrote a book about 1t.

Scieﬁtiéfs who work in the sea.know that water exerts
pressure or pushes against them when they are in the water.
At 300 feet down fhe pressure is ten times that at the top
of the water. To do work at this pressure men need the
protection of a deep diving ship that can carry them up and
down. Piccard and his son Jean understood this when they
built the strong deep-diving ship‘called the Trieste. They
dééigned the Trieste to float up and down to fhe sea bottom

like a balloon.
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One of the things which men like Beebe, Barton or
Piccard study in the ocean is ﬁhe fish and their food chain.
The food chain or food cycle starts with iiny free-floating
plants and animals called plankton. The plankton drift with
the currents and are eaten by small fish that live near the
tob 6f the sea. These fish are eaten in turn by larger fish
which live deeper in the sea. The cycle is completed by

bacteria which break down dead fish into food for the plaenkton.

Piccard took the Trieste down seven miles to the lowest
spot in the ocean and came up safely. This low spot is in
the Pacific Ocean and is called the Challenger'Deei. Men used
sonar, the echo sounuer, and a computer to find the spot and
also to nap the whole Pacific. They found that the sea floor
is like land and hés mountains, plains and deep valleys. Deep .
diving ships like the Trieste can be used to go down and learn

more details about the bottom.

Jacques Cousteau who was a great friend of Piccard was
also a pioneer in deep-sea diving. Cousteau developed scuba
which stands for "self-contained underwater breathing apparatus"
and may be used in water less than 300 feet deep. Scuba lets
the diver breathe air from tanks on his back through a long tube
in his mouth. The diver or frogman can swim freely in the water
and can study the fish and.rocks. Piccard and his Trieste, and
Cousteau and his scuba laid the groundwork.for modern ocean

research.
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Scott Carpenter, the astronaut, is & man who is
interested in space and the sea just as Piccard was. Carpenter
was one of the first frogmen to live deep in the sea fof a
mbnth. He was part of a team of ﬁen who lived in the Sealab
200 feet under the sea. The ﬁen ate their meals and slept
inside the Sealab and used scuba when they went out in the
water to work. They studied the ocean and learrned how to live

safely for d&ays at a time in the deep, dark, cold water.

1

The Aluminaut, a deep diving ship, used a different
idea than Piccard's Trieste to go up and down. It had a
propeller on the top which made it work soﬁething'likeva ,
helicopter. The Aluminaut had room for 3 men, and it could
dive three miles into the sea. Since Piccard wanted to study
places that were deeper than three miles he put many scientific
instruments in the Trieste. During the trips he was able to
do experiments, collect samples and tovtake pictures of the

‘bottom.

When Piceard died in 1962 his ideas were well known
and people called him'"the man that went both ways". His
invenitions have been widely used in pressurized cabins for
airplanes and in the new deep diving ships. One gocd example
is the Ben Franklin, a small sub that was designed by a
student of Piccard. The Ben Franklin drifted for 1,500 miles
in the waters of the Gulf Stream. The men studied the sea
life which was sucked into a glass tube that ran through a

sub.
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The Eddystone lighthouse which stands on the Eddystone
Rocks near Plymouth, Engiand was built and rebuilt four times.
Lighthouses‘like the Eddystone have been guiding ships and
marking dangerous places for thousands of years. One of the
first great lightbouses was called Pharos and stood near a
pcrt of Egypt. Pharos had a wood fire which could be seen for
miles on the top of its huge white tower. It took years to
build Pharos ard men thought that it was one of the wonders of

the world.

The Eddystone Rocks are Dart of an underwater reel which
lies about 14 miles froin Plymouth. Many ships pass the red
granité rocks on their way to the safety of the harbor. The
word Eddystone means the stone of reeling waters and that is
a good description for the reef. 3ir Francis Drake, the well
known Englishman, said that the Eddystone Rccks were more
dangercus than the open sea. The Captain of the Mayflower wrote

about the great ragged stones which were a threat to his ship.

Henry Winstanley was an inventor and showman who built
a strange house which he called "Winstanley's Wonders".
Inside the house were all kinds of odd things like chairs with
arms which caught the person who sat in them. Winstanley
charged his guests a few cents to come into his fun house and
see the wonders. He also owned some rich trading ships which

crashed on the Eddystone Rocks and were lost. Winstanley built

" the first Eddystone lighthouse, a silly wooden tower, but it

was soon blown down.
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Trini*y House in London, England is a guild or company
which was :tarted by a king long ago. The company is _.
charge of ali the lighthouses, beacons, buoys and fog
signals in the whole couniry. Whenever a lighthouse 1is
needed Trinity House sends an engineer to design and build
one. John Fudyard built the second Eddystone lighthouse
of strong wood and filled the bottom with rock. This
second light was plain and sturdy and stood for 50 years

before it burned down.

John Smeaton built the third Eddystone lighthouse of
huge granite blocks which were carefully fitted together.
This lighthouse was made so well that it stood for 125
years and people called it an engineering marvel. The
builder, John Smeaton,was a good engineer who did not care
for money or fame. Smeaton's workmen liked him because
he gave them extra money for the time that they worked on
the Eddystone Rocks. However, if a man did not work hard

and do a gocd job Smeaton fired him and sent him home.

Before the Eddyétone light was builf_crooks called
wreckers lived in a small town near the rocxy coast. These
wreckers put lights in dangerous spots at night to lure
ships onto the rocks. The captains of the ships thought
that the false lights were other ships in safe water and

sailed toward them. When ships crashed the wreckers stole

.as much as they could and killed the zrew. The wreckers

hated all lighthouses, especially the Eddystone, because
the lights kept the ships safe and ruined their crooked
business. )
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By this time in Tngland there were better ways to
build lighthouses. Winches and cranes were used to swing
the ton¥sized granite rocks into place. Tools like rock
drills were used inétead bf hammers and pick axes to fit
the rocks together and the engineers were hetter trained.
Steamships were used to transport rock to difficult sites
like thelEddystone Rocks and were usedlas floating workshops.
Thelgreat engineer, Sir James Douglas, built the fourth

Eddystone lighthouse which is still in use today.

Wood or coal fires and candles were used to throw
light from the first ligﬁthouses. 'Next,foil lamps were
used, but theée early lamps gave poor'light and sometimes
caused fires like the one iﬁ the second Eddystone light.
There was such an oil lamp in a lighthouse in Genoa where
Columbus' uncle was the keeper. Later, Argénd, a Swiss
man, designed a round hollow wick which burned brightly
inside a glass chimney or tube. The new Argand oil lamp

was used for years before a better lamp was made.

The Ffourth light on the Eddystgne Rocks-is stronger

than the third one because it has a solid granite base.
This Eddystoné light has a special shape to break the waves
sc that they do not splash the light. When the tide rises
and the wind blows, the waves breaking in the ocean are

an unbelievable sight. The rough water is caused by

- strong crosswinds from the north and west and four powerful
tides each day. The high waves and bad weather make the
waters very dangerous for ships.
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The Minots Ledge light stands on rocks in the ocean
near the Boston Harbor. It had some of the same engineeriﬁg
problems as the Eddystone 1iéht did. The first Minots
Ledge 1ight-was built in 1850 but it was not strong enough
and was swept away in a storm. The Army Engineers built
the second 1ighthouée with such great skill that the light
is still in use. In a bad storm the waves sometimes wash
over the Minots Ledge light, but its white light keeps

flashing.

The Eddystone light flashes a white light twice every
3b seconds and may be seen for 18 miles. Séilors can tell
the different lighthouses apért at night by 1ooking at
their lights. For example, a lighthouse may.have a steady
red light or a steady white light or.it may flash like the
Eddystone light or the Minots Ledge light. When a sailcr
sees a lighthouse he can *tell which one it is by checking
his Light List or charts. These lists tell him about the

lighthouse, its position and its name.

Electricity was used for lighthouses in England 75

years before it was used in the United Statésa In faet,
thevfirst electric lighthouse in this country was the Statue
of Liberty which was 1it in 1886. Now most of the lighthouses
in the world have electric lamps and some aré automatic and

éo not need keepers. Yet, it was not until 1959 that the oil
lamp at the Eddystone lighthouse was replaced with an electric
one. The new electric 1amp is run by power from three deisel

.engineé and four keepers are needed to take care of the lighthouse.
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POSTTEST

1. Auguste Piccard was a great scientist who made balloons that

went ' and deep into the sea.

2. The Montgolfier brothers' balloon rose and went a mile before

the air in the b:.lloon .

3. ‘The King of France hearé about this balloon and asked the

brothers to

4. The Montgolfier brothers planned and made a balloon for a

manned flight over

5. Jacques Charles made a more dependable ballonon which he filled

with
6. Piccard made a record flight miles 'up in a balloon.
7. Piccard invented the pressurized so he coula go up safely.

8. When three Air Force men tried to break Piccard's record their

broke.

9. A good scientist studies the and uses them to help

him solve problems.

10. Piccard was .a scientist from - .

11. Beebe and Barton made a record deep sea dive in a

called a bathysphere.

12. Beebe and Barton's bathysphere got its air from

13. Beebe and Barton saw fish that men had never seen before and

. Beebe . .

14. At feet down the pressure is ten times that at the

top of the water.

15. Piccard and built the deep-diving ship called
the Trieste. ' |

16. They designed the Trieste to float up and down like a .

17. The food - for fish starts with plankton.
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18.

19.

20.

21.
22.
23.

24,
25.
26.
27.
28.
29.
30.

31.

32.

Plankton are tiny _ o .,

Piccard took the Trieste down . miles and came up safely.

The lowest spot in the sea is in the Pacific Ocean and is called

Men used and a computer to find the lowest spot.

Jacques Cousteau developed .

Piccard and Cousteau laid the groundwork for

Scott Carpenter was one of the first frogmen to live deep in the

sea for .

Carpenter was. part of a team of men who ate their meals and

slept inside the : ' . ‘
Piccard put many in the Trieste.
The Aluminaut has room for - men.

During the trips he was able to do experiments, collect samples

and to .

People called Piccard "the man that ".

Piccard's inventions have been used in - .

The Ben Franklin drifted for 1,500 miles in the waters of

the ' _ .

The men studied sea life which was sucked into a

that ran through the Ben Franklin.

L 141



POSTTEST

1. The Eddystone lighthouse stands on rocks near the city of

2. The great Pharos lighthouse stood near a port cf

3. Pharos had a which could be seen for miles on the top

of its stone tower.

4. The word Eddystone means

5. ' » the well known Englishman, said that the

Eddystone rocks were mors dangerous than the open sea.

6. Henry Winstanley called his home

7. Winstanley had chairs in his house that

8. The first Eddystone light was a
tower, that was sgon blown down.

9. Trinity House in London, Erngland is in charge of .

- 10. When a lighthouse is needed, Trinity House sends an

to build one.
11. Rudyard built the second Eddystone light of strong wood and filled

+he bottom with v .

12. The second light built by Rudyard stood for SO years before

it : .

13. John Smeaton built the third Eddystone light of

which were fitted together.

14. The third'Eddystone light stood for . years.

15. When ships crashed crooks called wreckers

16. The wreckers hated all ' ‘ because they ruined
their business.
17. By this time in England there were better ways  to.build lighthouses

; ' and the - "  were better trained.

Steamships..could be used to transport rock and as

L
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19.

20.

21.

22.

23.

25.

26.

28

29.

30.

31.

32.

built the fourth Eddystone lighthbuse which is

still in use today. ,
One of the early oil lamps was in a lighthouse in Genoa where

was the keeper.

Argand made a new kind of lamp that had a round hollow

The fourth Eddystone lighthouses is than

the third lighthouse because it has a solid base.
The rough water on the rocks are caused by strong crosswinds and

powerful

The fourth Eddystone lighthouse has a special shape so that

The Minots Ledge light stands on rocks near the _ harbor.

The Minots Ledge light hdd the same as the

Eddystene light.

The Eddystone light can be seen for - miles

.. The Army Engineers built the second Minots Ledge light with szsuch

great skiil that it

Sailors can Le¢ll the different lighthouses apart at night by

The first electric lighthouse in the United States was

.

In 1959 the oil lamp at Eddystone light was

keepers are needed to take care of the

Eddystone lighthouse.
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Method of Calculation

Summaries of the raw data, the results of the
statistical treatment, and an example of one page of the
computer printout are included in this appendix.

The data were processed by computer programs
designed to make statistical calculations using the Gen-
eral Electric Time Sharing Service. The programs were
prepared by Mr. Robert Jacobson, Chief Engineer, Agricul-
tural Division, American Cyanamid Company, Princeton, New
Jersey. The correlation procedures used in the program
were described by Dixon and Massey (1957). The signifi-
cance of the correlations were derived from Table A-30a,
p. 468, Dixon and Massey (1957).

Certain other calculations which were required
were done by the investigator. The Pearson-Product Moment
Correlation procedures were used in this case.

The formulas used in the t test were as follows:

= X. = s 2 - 2 - 2
t Xy X sp4 = (Ng l)sl + (N2 l)s2
Ni + Ny = 2
sp /i + L_ 1 2 - 2
N1 N

The formula used to calculate standard deviations

was as follows:

s.d. =/’2d2 - (2d)2/N
N -1
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The following formula was used to determine the
standard error of the Gates-MacGinitie Reading Tests in

the experiment.
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RAW DATA RANKED ACCORDING TO GATES-MACGINITIE
COMPREHENSION STANDARD SCORES
PICCARD-SPECIFIC

N = 24
Sentences
Correct answers underlined

Gates

standard inci- Incor-

scores Relevant dental Total Correctly rectly
73 7 12 19 4 0
68 7 13 20 9 0
68 9 16 25 11 1
68 7 16 23 12 0
66 5 13 18 11 2
66 7 15 22 10 2
63 7 17 24 9 1
63 4 8 12 11 2
63 8 13 21 7 1
61 7 9 16 9 0
61 8 6 14 7 0
61 8 11 19 11 2
59 3 12 15 9 4
56 () 6 1" 7 7
55 ) 11 17 10 2
55 4 6 10 6 3
55 4 13 17 12 4
54 4 11 15 7 2
54 2 7 9 10 7
52 3 9 12 i0 0
51 5 7 12 9 2
50 3 9 12 7 0
44 2 3 5 10 12
38 4 6 10 7 3




RAW DATA RANKED ACCORDING TO GATES-MACGINITIE
COMPREHENSION STANDARD SCORES
PICCARD-GENERAL

N = 23
Sentences
Gates Correct. answers underlined
standard Inci~ Incor~-
scores Relevant dental Total Correctly rectly
73 5 13 18 12 5
73 8 16 24 12 0
68 4 11 15 6 0
66 3 9 12 6 0
66 7 13 20 7 0
68 4 9 13 10 1
63 4 5 9 8 2
63 5 12 17 3 1
63 3 7 10 6 0
61 5 10 15 8 0
59 5 11 16 9 0
58 5 12 17 10 5
55 4 11 15 10 0
55 1 12 13 8 2
5% 3 5 8 9 7
54 4 3 7 5 2
54 4 8 12 8 4
51 4 8 12 8 1
50 2 7 9 7 0
46 5 10 15 8 3
34 0 0 0 7 8
33 1 1 1 8 9
30 0 1l 1 9 9
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RAW DATA RANKED ACCORDING TO GATES--MACGINITIE
COMPREHENSION STANDARD SCORES
EDDYSTONE-SPECIFIC

N = 22
Sentances
Gates Correct answers underlined
standard Inci- Incor-
scores Relevant dental Total Correctly rectly
73 11 14 25 9 3
68 6 10 16 10 3
66 8 16 24 1 0
61l 3 11 14 9 7
61 2 6 8 10 2
59 8 10 18 10 3
59 4 6 10 10 )
58 3 2 5 9 1
58 10 7 17 8 0
56 5 5 10 11 4
56 3 5 8 6 1
55 7 7 14 12 0
55 7 15 22 9 0
54 2 5 7 9 2
54 3 4 7 7 5
54 2 2 4 5 3
49 1 1 2 9 0
48 3 1 4 8 |4
44 5 6 11 4 0
40 4 s 9 7 2
39 6 2 8 6 8
38 4 2 6 5 8
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RAW DATA RANKED ACCORDING TO GATES-MACGINITIE
COMPREHENSION STANDARD SCORES
EDDYSTONE~GENERAL

N = 23
Sentences
Gates Correct answers underlined
standard Inci- Incor-
scores Relavant dental Total Correctly rectly
73 10 12 22 12 0
68 4 16 20 12 2
68 7 9 16 12 4
66 2 11 20 12 3
63 8 11 19 12 0
63 8 13 21 12 0
59 4 8 12 4 2
59 7 12 19 10 4
59 6 14 20 9 1
58 5 9 14 7 0
58 7 8 15 11 0
58 7 6 13 11 4
56 € 12 18 8 0
-0 7 11 18 7 1
55 3 9 12 12 0
55 5 8 13 8 6
54 5 14 19 10 1
54 3 5 8 11 8
51 6 12 18 9 0
50 7 6 13 5 4
49 8 6 14 11 0
48 7 9 16 9 4
44 7 10 17 8 1
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SUMMARY OF THE CORRELATION COEFFICIENTS

Correlation coefficients

Piccard Eddystone

Variables correlated Specific General Specific General
0dd vs. even .68%* JTa** .83%%* JAT*
Relevant vs. Focus

Ability scores .14 C37* .05 .21
Incidental vs. Focus

Ability scores .48% D4k .05 .10
Total answers correct

vs. Gates standard

scores LT8** L81l** JHLl¥* 50**
Relevant vs. incidental

answers correct SSa4x* CTT** LB7** .31
Total answers correct

vs. Focus Ability

scores L40%* .51l** .06 .17
Focus Ability scores

vs. Gates standard

scores C34%x* L34%*

*Significance, p < .05.

**Significance, p < .0l.
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SAMPLE PRINTOUT

# 9 -~ *x FEDDYSTONE SPECIFIC RELEVANT * *

UNBIASED ESTIMATE OF POPULATION PARAMETERS

ARITHMETIC MEAN= 44864
STD.BEVIATION= 2.713
COEFF.@F VARIABILITY(PCT) 55.785
NUMBER 0OF SAMPLES= 22.000
HIGHEST PO@INT= 11.000
LAWEST P@INT= 1.000
RANGE = 10.000

DISTRIBUTIGN @F POPULATIGN SAMPLES

SIGMAS BELOW MEAN SIGMAS ABOVE
3.0 2.0 1.5 1.0 045 M 0«5 1.0 15 2.0 3.0
0 0 H 3 S 3 2 2 S 0 1 0

9.52991 13.1667

# 10 -- % EDDYSTONE SPECIFIC INCIDENTAL * *

UNBIASED ESTIMATE OF POPULATIGON PARAMETERS

ARITHMETIC MEAN= 64455
STD.DEVIATION= 44480
CAEFF.@F VARIABILITY(PCT) 69406
NUMBER @F SAMPLES= 22.000
HIGHEST PO@INT= 16.000
LBWEST POINT= 1.000
RANGE= 15.000

DISTRIBUTIGN @F POPULATION SAMPLES
SIGMAS BELQGW MEAN SIGMAS ABOVE

3.0 2.0 15 1.0 0.5 M 0«5 10 15 2.0 3.0
0 0 0 2 S 7 3 3 0 1 1 0

9.53014 14
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