
REPORT RESUMES
ED 020 855 24 RE 001 217

A VOLUNTARY PREKINDERGARTEN LANGUAGE DEVELOPMENT AND READING

PROGRAM FOR THE ENTIRE FOUR YEAR OLD POPULATION OF A CITY (AN

INVESTIGATION OF MACHINE TAUGHT READING), FINAL REPORT.

BENDER, MARTIN L.
MOUNT VERNON PUBLIC SCHOOLS, N.Y.

REPORT NUMBER BR..6 .-1383 PUB DATE FEB 6S

GRANT OEG-16..-061383-2096

EDRS PRICE MF $0.50 HC $3.16 77P.

DESCRIPTORS *PRESCHOOL PROGRAMS, *TEACHING MACHINES,

*COMPUTER ASSISTED INSTRUCTION, *CULTURALLY DISADVANTAGED,

*PRESCHOOL CHILDREN, PROGRAMED INSTRUCTION, READING

READINESS, PREREADING EXPERIENCE, EARLY READING, LANGUAGE

DEVELOPMENT, EDISON RESPONSIVE ENVIRONMENT SYSTEM (ERE),

STORY TELLING AUTOMATIC READING TUTOR (START),

FOUR STUDIES CONDUCTED BY THE MOUNT VERNON PUBLIC

SCHOOLS OVER A PERIOD OF FIVE SEMESTERS INVOLVED

MACHINE TEACHING READING TO 240 DISADVANTAGED PREKINDERGARTEN

CHILDREN FROM THE CHILDREN'S CENTER AND THE CHILD DEVELOPMENT

CENTER TO PREPARE THEM FOR MORE SUCCESSFUL KINDERGARTEN

LEARNING THROUGH ACADEMICALLYORIENTED READINESS ACTIVITIES

IN AN AMERICAN MONTESSORI CLASSROOM SETTING. THE CHILDREN'S

CENTER SUBJECTS ATTENDED 1HOUR SESSIONS WHILE THE CHILD

DEVELOPMENT CENTER SUBJECTS ATTENDED 3 HOUR SESSIONS.

EXPERIalENTAL GROUPS FROM BOTH CENTERS USED THE

EDISON RESPONSIVE ENVIRONMENT TALKING TYPEWRITER AND THE

STORY TELLING AUTOMATIC READING TUTOR MACHINES WITH PROGRAMS

WHICH UTILIZED LINGUISTIC VOWELSOUNDS METHODS. THE CONTROL

GROUPS USED THE SAME MACHINES BUT DID NOT RECEIVE PROGRAM

TRAINING. RESULTS SHOWED SUPERIOR PERFORMANCE BY THE PROGRAM

SUBJECTS, BUT THERE WERE NO SIGNIFICANT DIFFERENCES IN THE

PERFORMANCE OF PROGRAM SUBJECTS USING DIFFERENT TEACHING

MACHINES. THE 1 HOUR SESSION PROVED TO BE AS EFFECTIVE AS THE

3..-HOUR SESSION. THESE RESULTS IMPLY THAT GREATER

CONSIDERATION SHOULD BE GIVEN TO MORE ECONOMICAL PROGRAM

SYSTEMS AND THAT CLASS TIME COULD BE REDUCED BY HALF WITHOUT

LOSS IN LEARNING. (AUTHOR/NS)



FINAL REPORT

Project No 6-1383'41

Grant No. OEG-1-6-061383-2096

A VOLUNTARY PREEINDERGARTIO LANGUAGE DEVELOPMENT AND READING

PROGRAM FOR TO ENTIRE FOUR-YEAR-OLD rOPULATION OF A CITY

( AN INVESTIGA BRIPMAMINE TAUGHT READING )

February 1968

111. S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFLE OF EDUCATION

THIS DOCUMENT HAS REIN REPRODUCED EXACTL( AS MEWED FROM THEPERSON OR ORGANIZPTION ORIGINATING IT. POINTS OF VIEW OR OPINIONSSIKIED DO NOT Nc.aiSSARILY PEI-RESENT OFFICIAL OFFICE OF EDUCATION
POSITION OR POLICY,

LS*
U.S. DEPARTMENT OF

vol4

CNI HICALTH, EDUCATION, AND WELFARE

Office of Education

1004 Bureau of Research



FINAL REPORT

Project No. 6-1383

Grant No. 0EG-1-6-061383-2096

A VOLUNTARY PREKINDERGARTEN LANGUAGE DEVELOPMENT AND READING

PROGRAM FOR THE ENTIRE FOUR-NEAR-OLD POPULATION OF A CITY

( An investigation of machine-taught reading )

Martin L. Bender

Mount Vernon Public Schools

Mount Vernon, New York

February 1968

The research reported herein was performed pursuant to a grant
with the Office of Education, U.S. Dept. of Health, Education,
and Welfare. Contractors undertaking such projects under Govern-
ment sponsorship are encouraged to express freely their profes-
sional judgement in the conduct of the project. Points of view
or opinions stated do not, therefore, necessarily represent
official Office of Education position or policy.

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
Bureau of Research



Preface

The American educational community was apparently ripe for

an attempt at automating instruction when an article by Skinner

precipitated a general attitude revolution in favor of teaching

machines. A major driving force behind this wave may have been our

self-conscious recognition of the advance of technology in areas

other than education. Because we were accustomed to see great

advance in areas such as automation, electronics, physics, and areo-

and space-dynamics we were somehow wrongly led to believe that

teaching machines represented a similar advance in education. One

still hears such statements "we are on the threshold of a technolog-

ical revolution in education," then we proceed to act or think as

though learning situations could be automated by machines just like

mechanical operations are automated.

should like to sound a warning against becoming too enamored

of machines while paying insufficient attention to the program that

goes on that machine. The most costly complex machine without a

program is no more useful for teaching than an old discarded rusty

tin can. Machines per se do not teach it is the program that

teaches. The machine merely presents the program. For that matter,

a teacher could be used to present the program. Even for teachers

the program is most important. For example, the constant cry for

smaller classes which is supposed to automatically improve instruc-

tion does not apparently agree with the evidence, which has shown



repeatedly that a good teacher will do better with a large class

than a poor teacher with a small class. It would be better to

give a good teacher sixty students and the salary of four teachers,

for example 45,000 x 4 $20,000, than to give four poor teachers

15 students each and $5,000 each. Effectiveness probably depends

most on 'stow the teacher is "programmed". If it is true that the

progrrm is the important factor for both machine, and teachers, then

the technological revolution in education will not be brought about

by attention to "hardware" but by attention to programs. One

suspects that the unfulfilled expectations elicited by "we are on

the threshold" are beginning to show signs of extinction through

lack of reinforcement, and a major portion of the blame can be laid

on over-enthusiam about machines and relatively little emphasis on

programs. While good programs presented by machines could. conceive-

ably result in some of the unique benefits dreamed about, for example,

wide distribution of a particularly good sequence - unless the vacuum

in machine programs is soon filled there may be a backlash of anti-

machine feeling. This criticism of the field of programed instruc-

tion is not intended to discourage development or researdh in

programed instruction but to warn against premature exultation in

a field which has not had spectacular educati /nal results; to cause

realistic evaluation of the present state of the art; and spur

development toward achieving a state which could have some such looked

for advantages.

Development of programs. Practically all courses of instruction
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existing today claim to be based on learning goals, but those goals may

be only a test or text in popular use. Too little checking is done to

see whether students will actually benefit from skills taught. A skill

which will not be used in the future activities of the student is not

based on a valid goal. Any school activity not resulting in greater

competence relative to the student's future is wasted time. How much,

then, in present curricula may be discarded with no appreciable future

handicap? For example, to teach a student to drive a car, two methods can

be used -- he can be asked to master all the books, articles, trade

magazines and textbooks on automobiles and the physical principles in-

volved in road traction, -- such as the difference between dry and wet

roads at various temperatures, he can be shown how the steering mechanism

is built, have him tear down and build again an entire automible,

--which is fine if you want to make a mechanic out of him. Then he can

be introduced to "real" driving. He can be shown how to put his foot

on the brake, on the clutch, how to use the gear shift lever and

accelerator and how to minutely perform any other operations involved,

and asked to carefully perform each separate operation, pausing at each

piint to make sure it is mastered before introducing a new operation.

Finally, the student would get to drive a car. Now if the student has

nothing to do and if he is a very bright student, and sufficiently

patient and "good" while being held back from actually driving a car,

--the future goal of all this study-- he might get through the course

in two years. Having completed the course we can assume he will perform

adequately and can be certified a safe driver. Or can he? Or is a lot

of effort wasted --in terms of the terminal goal --driving ability?
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A second method is proposed. Ask the student to read the

traffic laws of the state for one evening. Next day go to a pasture or

a back country road, let the student sit on the driver's side, teacher

on the other side, and without any explanation say "let's go." Let

him do everything for himself. Be present only for answering questions

if he asks or in case of emergency. Confine remarks to a few pointers

on technique as you observe him. The only problem with this method is

that the teacher tends to feel useless after about 15 minutes, and

teachers must feel needed. This second method is at least implied by

Gilbert (1962), Mechner (1967), and Mager (1964). What would happen if

in our schools terminal behaviors were the goal rather that the text

book, the achievement test, college entrance exam etc.? For this reason

new machine programs should be based on original formula6ions and not

on a present course or text.

Children versus adults as subjects. The majority of recognized laws

and priniciples in learning psychology have been a7rived at through

experiments involving on the one hand animals Bubb as the rat and:the

pigeon and on the other the adult human subject. Probably most subjects

have been taken from college psychology classes. For the formulation of

learning laws children between three and five seem to huue been used

relatively little. Programed instruction especially seems to have

received its recent major impetus from investigation into the behavior

of pigeons and rats first, and second college students with close

attention to SR reinforcement theories. Little recognition is given the

possibility that frames developed at the college level may contribute.

little understanding that is basic for use with the very young. If

learning laws were valid they should be useful in designing new programs.
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The fact is that at present in order to develope a good program the

student must still be used primarily for direction. Just as Wilber

and Orville Wright found all the contemporary laws of aerodynamics

useless and proceeded to build a flying machine based on their own

fotmalations, so present day programers will find present learning

laws inadequate, though perhaps helpful if not taicen too seriously.

Learning laws and programing priniciples established from results of

experiments using college students as subjncts may further not generalize

to 4-year-old children because of certain invalidating factors. College

students may receive motivation to perform the .-xperimental tasks from

sources other than the experiment, (Bitzer 1965); and the fact that

they may try to guess the intent of the experimenter and perform accord-

ingly, (Dulany 1962). Xf the two factors mentioned above are missing in

the self-teaching situation involving young children it is no wonder

that extra help and encouragement is required wherk program based on

present formulations are given them. Motivation and intent as variables

appear to have received relatively little attention, (Bender 1966,

Gotkin and McSweeney 1967).

It may be more fruitful to use small children in definitive experi-

ments in programed instruction because, while possessing all of the

characteristic "human-ness" of adults, they do not attempt to anticipate

the experimenter's intent or bring along extra-program motivation. If

a program "works" where motivation is lacking and where the learner is

not attempting to cooperate it certainly should work in most other

situations. On the other hand the reverse generalization may not be
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valid. Part of the effort of the research embodied in this report is

an attempt to gain insight into techniques of Self-teachingprograms.

This lmUjjatjag began as a proposed dual investigation into

Momtessoili techniques and the use of the ERE "talkini:typewriteri It

ended as a mere general basic investigation of programmed machine-taught

reading per se.

A pilot project using one ERE machine was run in the spring of 1965

and winter 1965-66 for the purpose of learning the use of the ERE machine

and developing programs for that machine, prior to the inception of the

main project in the fall of 1966. However, little progress was made in

developing programs even to the end of 1966 due to certain unforseen

difficvltieg, discussed in the next section.

The four studies making up this report were carried out over a

period of five semesters. Within that time the project changed hands

three times. By the end of the project none of the person; having had

major initial responsibility were present. What began, therefore, as a

demonstration project with primary emphasis on "American Montessori"

technique and Moore's technique using the talking typewriter as an
1.

adjunct program, ended with primary emphasis on machinezamottll

iLL.n.reactnstructiort. The shift in emphasis was dictated by the fact

of changes in personnel, and by the original proposal. The originally

stated intersu was to demonstrate that a program consisting of language

development and reading-readiners activities, part of it done by machina,

would result in presumably some kind of gains for pre-kindergarten

1. See note on page ix.
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children. However, no actual language curriculum had been developed

or specified prior to the beginning of the project, and therefore,

needed to be developed before it could be used. It is obvious, there-

fore, that the project of necessity be a "development" project. Further,

the machine programs did not exist at the beginning and little progress

was made in both the Montessori language program and machine programs

before the shift in personel was made. The little progress made on

programs during the first four semesters of the project is not suprising

when attention is called to the fact that the only programs used in the

project which were considered successful, --used during the final

semester, were based on a six -year prior investigation into automating

reading instruction.

Progress made during the last semester of the project toward

"adapting" this set of programs to the talking typewriter is reported in

the third and particularly the fourth section of this report. It is

clear then that the course pursued by the staff of the fifth and final

semester was more or less dictated by the original proposal and the

circumstances. It fell upon the final project staff to cozplete the

research and this report.

Numerous people must be given credit for assistance in accomplish-

ing the purposes of the project. Norman Eagle had a major part and is

identified as co-author of section one. Special credit is due Edward

Williams, prinicipal, for creating and maintaining an atmosphere so

conducive to the cooperation...of parents and children -,1,n the project and

for community good-will. Appreciation is expressed to the eleven

teachers, eight machine technicians and other personnel for their

unstinting efforts and to the Board of Education for its cooperation

during the final stage of this project.
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The report follows a somewhat chronological order --the summary,

an early history and critique of the original proposal, the Children's

Ccntg.t., experimental design solution, a controlled test of machine

programs, and finally an overall comparison of the CC and CDC.

It is hoped that by calling attention to some of the problems

encountered in this research and the particular method used to solve

them, this report will serve to add at least a little to the area of

programed instruction and particularly machine-teaching.

1. "Programed instruction" is sometimes regarded as the most
scientific advance in Education. If true, then the field in general
should adhere to principles making for most efficient learning. To
make reading easier spellings should follow word pronounciation rules.
Changing "programmed" to "programed" violates a well recognized
spelling rule. If Programed Instruction desires to distinguish be-
tween its field and the more general "programmed", it should at least
be consistently spelled "progrm4P and not "programed."
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Summaa

This was an attempt to reach the four-year-old disadvantaged

children of a city with activities calculated to prepare them for

successful competition with their middle-class peers in school. The

educational orientation of the staff was based on the assumption

that for t1 disadvantaged child academically oriented readiness

activities would be more beneficial than pointless play, -- activities

which were to be determined by an analysis of terminal tasks, and

the learner's sophistication relative to the task. The setting in

which skills were to be taught consisted of an "American Montessori"

oriented classroom environment, and a teaching machine with particular

attention to reading. Four-year-old children were recruited by

various local announcements. Only those who applied at the center

were included in the program. The study was divided into three

phases; a threesemester pilot study involving 30 subjects in one

Montessori classroom, also using one ERE (talking type-Jriter)

teaching machine; a one-semester study in which the project was

enlarged to 240 subjects in two centers, --the CC (Children's

Center) with 90 subjects, and the CDC (Child Development Center)

with 120 subjects, --and four ERE machines. Due to experiences

encountered during these first four semesters the decision was made

to tighten up the research aspect of the project. The experimental

design was re-examined and changes made where necessary.

Beside the fact that the "Montessori" method in use at this

location may have differed from that in use elsewhere, endangering

generaliseability, in tightening up the experimental design it was
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seen necessary to completely polarize the "traditional" and the

American Montessori methods by specifying precisely the essential

elements and activities which were to differentiate them and control-

ling the activities in the respective classrooms. Not one specifiable

element was found which was claimed exclusively by either method. A

further defect in such a design if feasible, would also confound the

teacher effect with the method effect. Thus the "Montessori" -

"traditional" comparison was abandoned and effort was concentrated

on an investigation of machine-taught reading, using a non-confounding

design. CC subjects then became a proving-ground for programs to be

used in that investigation.

The CC sAillasealg.Dateri

Ninety four-year-old children were assigned to five groups of

eighteen subjects each, each group attending the CC for one hour per

day only. During this hour subjects were exposed to an "American

Montessori" classroom and the ERE talking typewriter teaching machine.

Three experimental groups, received Montessori: ERE programs; and a

postsession, the postsession was eliminated during the final semester.

Also during the final semester experimental subjects received first

versions of programs used in the final controlled study. Two control

groups, received the same treatment with the exception that they did

not receive programs or the postsession. Due to the large number of

dropouts, and exchanges between control and experimental groups the

randomization assumption was violated. Remaining in the pool at the

time of posttesting were 36 experimental subjects and 19 control

subjects. Results show "program" subjects had higher mean scores than

2



"no program" subjects on all three tests given: the Harrison-Stroud

subtest (2), the Harrison-Stroud subtest (6), and the Vowel Test.

Differences while significant on the vowel test only are in favor

of machine subjects. The study is limited by the fact that the

machine treatment was confounded with the postsession given at

first but later eliminated, and otherwise unspecified treatment

variables. Therefore the results need to be accepted with reservation.

Investigation into prorEgjrned machine-taught reading became the

focal point of the project during its fifth semester and final phase and

the CC served as a proving ground for programs about to be tested.

1

Four additional ERE machines and two START machines were acquired.

CDC subjects were used in this study. The study was designed to

assess the effect of an "automated" system which emphasized intrinsic

motivational devices in teaching reading-readiness using the ERE

(talking typewriter) and the START (Story-Telling-Automatic-Reading-

Tutor) teaching machines. The motivational devices were concerned

particularly with the problem of how to secure a learner's attention

and keep him at the learning task without outside interference,

encouragement, or use of extrinsic rewards such as candy, grades, or

adult inspired pressures. The programs changed the ERE "responsive

environment", to a "teaching machine;" and the customary confounding

postsession was eliminated. Controlled access to machines represented

a change from the usual free-play use of START. A further confounding

variable, present in many studies, --confounding teacher-class

1

Note: The use of the START machine was supported by the Mt. Vernon

Public Schools.



differences with experimental effects, were unconfounded by taking

subjects out of them respective classrooms for treatment, and by

having each class contribute equally to each condition. It was

hypothesized that machine-treatment groups would be superior on

criterion tests to no-machine groups; and that machines would not

differ.

Eighty-nine four-year-old children, 80 percent disadvantaged,

from the 120 CDC subjects (see table 2.1), 4ert randomly assigned-- 53 tp

ERE;.19.to.START; and 17 to Placebo-control groups. Subtests (2) and

(6) of the Harrison-Stroud reading-readiness test and a "Vowel" test

were administered as pretests and posttests. Subjects received five

programs in 17 11-minute sessions. The t-test showed no Significant

differences between groups on the Harrison-Stroud test. A two-way

analysis of variance, (treatments by classes), of vowel-test gain

scores showed overall differences between groups (F = 5.20) signifi-

cant beyond the .01 level. The t-test showed both machine groups

superior to the control group (t= 3.03 for the ERE; and tn 3.79 for

START), both significant beyond the .01 level for a two-tailed test.

Mean gains on the vowel test were 2.1 items for the ERE group;

3.5 items for the START group; and -1.06 for the control group.

Machine groups did not differ significantly.

The reasearch hypothesis that program subjects would be superior

to no-program subjects was supported; and the hypothesis that machines

would not differ was retained. Gains were achieved without the post-

session. Effects on the vowel test were not observed on the more

general standardized test. The motivational devices maintained interest
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for the duration of the experiment. Subjects' behavior on machines

suggests the hypothesis that the feasibility of one program for the

majority of subjects deserves investigation. Since the trend of

differences was in favor of the more economical machine it is

suggested that greater consideration should be given to developing

programs for the more economical and easily available devices which

are often given too little attention because they are eclipsed by

the greater glamor of the complex and expensive computer.
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1

IA.. Early History of the Project

Norman Eagle and Martin Bender

The philosophy and the orientation of the Mount Vernon Childrens.

Center was set forth in an undated and unsigned document prepared in

anticipation of the organization of a new type of children's center,

entitled: "The Childrens Center in Mount.Vernon, New York -- A new

educational institution in the nation." This position paper pointed

to features which were to make the Childrens Center a new type of

educational experience. Physically it was to resemble 'omething

familiar to the people of the community whom it was to serve. A store

front operation seemed to be ideal. Situated close to the inner city

it encouraged mothers to play a role as vital as the teachers in the

learning process. They were to be partners with the teachers in an

educational venture which would enable them first to learn the educa-

tional aspirations of their children and then actively help the children

achieve them. The organizational aspects of the center were to be

completely independent of the public school organization because of

the apparent fear that institionalized education had not here-to-for

been able to succeed with the inner city child. A modified and

modernized version of the Montessori system was to be used in the

program along with appropriate equipment and teaching tools. A pilot

project based on these principles was started on a small scale in the

Spring of 1965 with only 24 children and was conducted for five months.

During the wint,fr of 1965-66 the project was enlarged to 120 children

who attended the Children's Center one hour per day. Also at

this time at the Childreh's Center. there wag one ERE talking typewriter

6



teaching machine. in,April 1966 a proposal for external finding

was submitted entitled, "A Voluntary PreKindergarten Language

Development and Reading Program For the Entire Four-Year-Old

Population of a City" and in September, 1966 the Children's

Center, along with an expanded program called The "Child Develop-

ment Center" involving -120 children 'began operation.

An examination of the proposal itself does not give an

indication of what kind of language development program was to

be used. As far as the reading program was concerned references

were made to the utilization of the ERE "Talking Typewriter"

teaching machine but there was no indication of the program itself,

that is, what was to be taught. It therefore should not be surprising

that no concrete language curriculum was used although Montessori

approaches were usA. By November 1967 it became evident that

systematic development of programs particularly for the ERE machine

needed to be given highest priority. A team approach to program

development was thus instituted. The team consisted of a programer,

a reading consultant, the educational director of the project, and

a research consultant. Conferences were held at weekly intervals

in order to produce an overall approach to teaching of reading by

the ERE machine using specific beginning programs. The programer

was then expected to develop programs following recommendations of

the committee. During the following week the committee then

reviewed the effects of the programs in actual operation. It is

probable that this method might have resulted in some effective

programs if continued over a period of time. However it became



evident that a specialist in programed learning and reading was

required for most efficient productivity. Furthermore very soon

thereafter the educational director of the program was lost to

the project which tended to forestall any further development of

~le language development program.

yroblems of automated instruction. Considerable difficulty

was experienced vith the operation of the machine. Breakdowns were

numerous, resulting in many hours of down time and disruption of

program scheduling, making it difficult to give children a specified

number of exposures each week. Our e?perience shows that there was

a higher percentage of down time at the beginning of the program

but that this improved considerably as the year progressed. Another

procedural element which violated a strict machine approach was a

high degree of machine-technician instructional intervention. Techni-

cians tended to use the intercom often to help the students

through rough spots making difficult development of self-instructional

programs.

Suseptibility to One of the problems en-

countered in this operation, and which would tend to be encountered

in any public school system, was the degree of external pressure,

and lack of appreciation of the fact that this was a research project.

Under such circumstances it is obvious that it was impossible for the

research program to proceed as a program separate and distinct from

administrative policy and questions and problems of the larger

school system. This separation and independence is a necesaary

prerequisite for legitimate research in a public school system.

8



112.2riging.a2221A1 included in it's title "--For the Entire

Populatinnlof a city." As will be seen the total number of subjects

involved in the study was 240. First grade enrollment for the city

in September 1966 was 982 and in September 1967-- 974. Thus, it is

estimated,'Onlyra0proximately one-fourth of the children of the

city were actually included in the study. The original intent of

the project was more oriented toward demonstration than research.

Therefore it was difficult to run the project as research. For the

original project to have functioned as research would have required

certain modifications. Research in education lhould be concerned

with the solution of persistant problems in education and these

problems tied to specific terminal goals. However, the original

proposal, while having certain laudable goals described in global

terms was lacking in prior specifically defined goals on the one

band, and on the other inadequate specification of paramaters and

procedures. For example, the following are several verbatim abstracts

from the original proposal:

"The program proposed has two educational facts:

1. "The pre-disposition toward school through an early

successful learning experience."

"The pre-kindergarten setting would emphasize the following

features:

3. The pre-kindergarten approach would be continous

with the known expectations of kindergarten. It

would initiate the children into social skills

relevent for adjustment to kindergarten as well as

language skills anticipated by kindergarten teachers

as necessary."

"Objectives:

1. To demonstrate that a language development program

for four - year -olds of one hour daily over a twelve

9



month period can provide a common language experi-

ence for subsequent public school kindergarten and

primary schooling, to stimulate children toward

interest in writing and reading, and help those

children desirous of writing and reading to begin

to do so... etc. "

Notice that the descriptions and objectives are defined in such

general terms that it would be difficult to initiate or repeat any

consistent procedure, a first requirement of research. How is pre-

disposition toward school measured? Or what are the "known expecta-

tions of kindergarten"? HowAs "interest in reading and writing"

measured.

And a further abstract:

"Groupings,

Group A:

Group B:

Group C:

Group D:

Will participate in the one hour language

development program and be exposed to the

E.R.E.
participate only in the Montessori

oriented language development program but
Will

will not be exposed to the E.R.E. An experi-

ence similar to the E.R.E. though non-instruc-

tional in nature will be provided to anticipate

any Hawthorne effect.
Will participate only in Day Care recreational

activities, not in either the language develop-

ment or the E.R.E. programs. Special non-
instructional activities will be devised to

anticipate any Hawthorne effect.
Will participate only in Day Care recreational.

From the approximately 280 children who applied for admission

to the Child Development Center (Day Care + Education Center) but

were rejected randomly because of lack of facilities, approximately

120 will be randomly assigned to four groups as follows:

8: Will attend the Education Center one hour per

day and participate in both language develop-

ment and E.R.E. programs.

F: Will attend the Education Center one hour per

day but participate only in the language develop-

ment program. The Hawthorne effect will be

anticipated with the provision of an activity

as in B.

10
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G: Will attend the Education Center only for the
15-20 minute E.R.E. experience and a non-instruc-
tional 45 minute play period.

H: Will attend neither Day Care nor Educational
Center program. In effect these will be "home"
children. However, they will be administered
criterion tests and will yield Baseline control
data, Cooperation will be solicited from parents
with a commitment to enroll the child in the summer
Headstart program.

The (Group A) "one hour language development program" and

(Group B) "Montessori oriented language development program" were

probably intended to be identical. Assuming that educational goals

and procedures had been adequately specified,groups,A, B, C, and D,

could have been the basis of an analysis of variance design. However,

since each group is assigned to one teacher any teacher differences

are confounded with treatment difference making results uninterpretable.

(See pp.26-27,39-40 for suggestion toward overcoming this confounding

difficulty).

Assuming again that each of the treatments were adequately

specified, groups E, F, G, H, could serve as the basis for an analysis

of variance. Furthermore, the teacher confounding variable is not

present since all the groups come to the same teacher for one hour

except for group H, which does not attend. In the actual execution

of the project group G was ignored completely and there was much

freedom in moving children from one group to another between groups H,

F, and E, violating the random assignment assumption. The chief

difficulty with the one hour program was that many parents felt it

was not worthwhile to bring their children out for one hour only.

11
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Summary,

Research in a public school must be in charge of research

personnel with adequate training. Such projects must be autononous

and not subject to pressures of a non-research nature. Public

schools tend not to realize that research requires extremely close

supervision and direction. It appears to be difficult for one

person'to be engaged in normal school activities and at the same

time in research.

2, The programs for a machine must receive highest priority,

--there must either be adequate programs or a person capable of

producing such programs. Characteristics of such a person are at

present unspecified but might perhaps include a background in learning

and a predisposition toward use of machines.

3. Objectives and Procedures of the research must be adequately

specified.

12



2.0 Children's Center (CC)

Physical Facilities

The Children's Center was situated on the first floor of a remodeled

three story residential house. At the entrance was a waiting room; next

was the "Montessori" classroom; a hall, and last the "machine room" in

which the four ERE machines were stationed.

TAbli 2.1

Numb'er of Subjects and 'Groupings

Childrens Center (CC)

Time 9:00 10:00 11:00 1:00 2:00

N 18 18 18 18 18

Total 90

Child Development Center (CDC)
9:00 - 11:30

Classroom 1 2 3 4

N 15 15 15 15

12:30 3:00
Classroom
N 15 15 15 15

Total 120

Controls (non attending) 30

Grand Total 240

Subjects

Subjects were four years old or more but less than five by December

31, 1966, and were randomly selected from the total pool of 300 children.

However, many of them dropped out of the one-hour program after parents

found out they were assigned to the one-hour program. This resulted in

a last minute scramble to obtain sufficient numbers of children to

13



replace those dropping out. All late applicants were accepted and

a number of control children were used to replace drop-outs from the

experimental groups. The experimental groups could not therefore be

considered a random selection. Replacements made at a relatively late

date were not pretested. Fifty -five subjects, including replacements

remained in the CC by the end of the year.

Procedure

Each hour on the hour (9, 10, 11, 1 and 2 o'clock), a group of

18 children arrived at the center and stayed for 5 minutes.

The Classroom had one "American Montessori" certified teacher,

one "American Montessori" trainee and one teacher assistant. As the

children came in, each child was guided to the area chosen for him

at that particular time. The majority of activities in the classroom

were carried out using small groups and individual instruction. Besides

teaching children to answer in full sentences, there were activities

involving the alphabet, numbers, counting, a minimum of singing, and

some listening to stories. Reading readiness activities followed a

linguistic approach. Since there was only one hour most of the time

was spent in directed activity rather than in "play". At some time

during the hour each child was taken out of the room to the talking

typewriter.

The Machine Room had four ERE machines, a technician for each

machine and a "programer." Children were taken out of the classroom

to the machine room for a 10 - 20 minute machine session and a ten

minute postsession conducted by the technician. The postsession

consisted of drilling him on what he had just had on the machine. The

14



nine and two o'clock groups (control) were allowed to " free-type"

on the machine for 20 minutes but were not given the postsession. In

the free-type mode the child could depress any key which resulted in a

recorded voice, called the "key voice," naming the letter of the key.

No other programs were given control subjects.

Initially all children, both control and experimental subjects,

began with the free-type key-voice mode. The intention was to move

experimental subjects from the free-type mode into indivit'malized

programs based on each subject's daily interest as rapidly as possible.

A number of subjects developed a method of finding the correct

key quickly by using all fingers of both hands to touch and rapidly

tap at random all of the keys without paying attention to program

contingencies. The responses were thus mainly trial-and-error.

Although a few subjects were able to match visually the proper key

with a letter displayed on the slide, none could find a key if asked

to find a key without the slide in response to the voice only.

In the middle of January, 1967 a change was made in procedures.

The postsession was eliminated for all subjects. The key voice

was turned off much of the time for the so-called "control group"

subjects. A set of reading-readiness programs already in use were

adapted to the ERE machine.

Initially several children showed hostile attitudes toward the

new machine voice but this disappeared after a few sessions. Personnel

attributed the hostility to a change from female to male voice. Subjects

later appeared to prefer the male voice. This interpretation is

15
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supported by results of section (4) where there was no evidence of

other than friendly reactions to the voice. The programs are more

fully described also in section (4) of this report. The CC subjects

now served as initial try-out for the programs being adapted to the

ERE machine, programs which were later revised and used in the study

reported in section (4). When no new programs were available as

occassionally happened, current ones were re-run. Beyond this, what

treatment the CC subjects received was unspecified. Any results must

be accordingly interpreted.

Post testing. The Harrison-Stroud subtest (2) --word matching;

the Harrison-bcroud subtest (6)--a verbal alphabet test; and the

vowel test --testing knowledge of short vowel sounds, were administered

as posttests in early June 1967. These tests are also more fully

described in section (4) (p. 38-39)

Results

Of the 90 children originally in.the CC there remained at the

end of the year 55 subjects available for posttesting. Table 2.2

presents the Means and Standard deviations of scores made on the

Harrison-Stroud subtest (2), the Harrison-Stroud subtest (6) and the

Vowel Test.

It was seen from table 2 when all no-program subjects (N=19) and

all machine-program subjects (N=36) were compared, machine-program

subjects had higher mean scores than no-program subjects on all three

tests indicating superior performance of program subjects. The cause

of the effect would have to be looked for in experiences encountered

by subjects'in: the machine and postsession treatment (first semester);

16



and experiences as a result of later being the proving ground for new

programs. Differences, while consistently favoring the "machine"

subjects (taken as a whole) were not significant for both Harrison-

Stroud subtexts (2) and (6) but the difference between groups on the

vowel test was significant at the .05 level (t m 2.50), using a two-

tailed test or significance and 53 degrees of freedom. No comparisons

were made with the home controls which were not available for posttesting

in June.

Table 2.2

Means and Standard Deviations of Posttest Scores of Children's Center

Subjects

Groups by Harrison-Stroud (2) Harrison-Stroud/61 Vowel Test

hour of
attendance Mean S. D. Mean S. D. Mean S. D. N

ERE (program)

10 - 11 14.7 6.8 24.1 13.6 20.4 5.2 13

11 - 12 14.7 1.5 28.4 10.5 21.9 3.6 10

1 - 2 18.0 7.0 29.9 11.7 23.4 3.1 13

Total 15.9 6.4 27.4 12.4 21.9 4.3 36

CONTROL (no-program)

9 - 10 12.6 2.8 18.4 11.6 18.6 1.5 7

2 - 3 17.0 4.2 27.4 10.7 10.3 2.2 12

Total 15.4 4.3 24.1 11.9 19.7 2.2 19

Discussion

The Vowel Test consisted of specific learnings in the programs
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concerned which involved identifying vowel sounds in word context.

While the differences between the combined Control groups and the

combined experimental groups were significant only on the Vowel Test,

the trent was consistent in favor of program subjects. This does

indeed suggest that the differences were due to effects of the programs,

since on the more general test differences were slight but non-signifi-;

cant. A limiting factor is the confounding of effects of the post-

session given subjects during first semester with effects of programs

given later. Thus, while the results consistently favored machine

subjects they could be due partly to the postsession and should be

accepted with reservation.

Summary: Ninety four-year-old children were assigned to five

equal groups of eighteen subjects each, each class attending the

Children's Center for one hour per day only. During this hour subjects

were exposed to an "American" Montessori classroom; the (ERE) teaching

machine; and a post-machine session. Two control groups received the

Montessori treatment but did not receive machine programs or a post-

session. Three experimental groups received programs and a postsession

first semester, and programs-only second semester. Results show'r.no-

program" subjects had lower mean scores than "program" subjects on

all three tests given: the Harrison-Stroud subtest (2), the Harrison-

Stroud subtest (6), and the Vowel Test, Differences were significant

only on the vowel test. The machine treatment is confounded, with

the postsession and otherwise unspecified first-semester treatment

variables. Differences in favor of machine-program subjects while

consistent, couid be due partly to the postsession.
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3.0 The Problem of Experimental Design

The combined operation consisting of the Children's Center (90

children) and the Child Development Center (180 children) was run in

separate, though adjacent buildings, and was partially supported in a

mixed manner by Title I, New York State Education Department, and Title

IV OE. The division consisting of the CC was the subject of the

previous section of this report. The total operation including the

CC and CDC, though supported by several funding agencies, was run as

an integrated unit. This report, therefore includes a few facets in

addition to those strictly of DE support because they are not entirely

separable.

Physical facilities: The Child Development Center was on the

first floor of a renovated high school building. Rooms were approx-

imately 24 ft. square with high ceilings and an old appearance. Six

classrooms each accommodated fifteen children at a time, one class a.m.

and one p.m.

Classroom background activities varied from "American Montessori"

to modified "American Montessori" to "traditional." Although two non-

Montessori teachers attempted to follow an "American Montessori"

method, with Montessori equipment, the extent to which they achieved

this goal is open to question.
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"Montessori" versus "traditional" methods was one dimension of

the study. The "Anrrtcan Montessori" method used in the one class

differed in at least one aspect from that in use in at least a few

other places - the midwest for example. The manner of teaching

included the usual Montessori "three-step" procedure i.e - demonstra-

tion - selection - recall - , but what is thought by some the most

important overall philosophy of the Montessori method was missing,

i.e leading the child toward independence of inquiry with the teacher

gradually receding into the background. Thus results would not be

interpietable unless the "Montessori" method used were adequately

specified.

It was seen that the proposed comparisons of the original

proposal were Montessori versus no-Montessori and machine versus no-

machine. A little serious examination of just what happens when one

tries to differentiate between Montessori and traditional methods

will reveal that in order to make a comparison using the four classes

in this project, or for that matter using any number of classes, the

variables existing in the classroom would need to be highly specified.

In an ordinary classroom so many variables exist that it is doubtful

whether it is possible to achieve any degree of specification. On the

other hand, in order to make valid research comparisons, it is absolute-

ly necessary to do so because results might be caused by or confounded

with any number of unspecified, or even if specified, uncontrolled vari-

ables. Notice the careful attention researchers in psychological
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research take to ensure that alternative hypotheses cannot be used to

explain results. Unless each variable is specified and carefully

controlled, the results cannot be clear. In a classroom setting where

treatments are administered by non-researchers, or even where two highly

prescribed and isolated tasks are taught ia a classroom by competent

researchers, it is extremely difficult if not impossible to fully specify,

and control all of the variables, though essential. Thus, any comparison

of two classroom "methods" must always be questioned.

This section was an attempt to Iipedify the Montessori and traditional

methods aad is a record of the outcome and the reason for the direction

the research took from this point on.

There follows first a description of the Montessori approach as

given by the CDC personnel, then an attempt at polarization and last

the results of the attempt at polarization.

The "American" Montessori Approach as Riven h CC and CDC

Teachers and the educational director.

a) never let child risk failure - have him move at
his own speed.

b) environment - structured on three part lesson

plan, as an example.
c) all materials must be replaced by child where

obtained. Puzzels, etc., all carried in a
structured way. Originally shown as .coup
demonstration. Chairs carried, pushed in,
etc., all structured. Ground rules firmly
established so that chkld knows reason for
rule - misinformation never permitted

d) balance of teacher-pupil relationship - child
making match with other child; "budy" system.

e) noise level at minimum-respect for autonomous
work building up the lev.,1 of concentration of
child in terms of expanded time element.

Group and individual lessons should be extremely flexible.

21



The teacher must at all times be moving in a way
as a model for child behavior. Cooaistency of
performance--trust in the intrinsic capability of
the child-- (this we truly believe!)--completely
structured in terms of material placement. From

this point of view the child's potential is limitless
according to individual ability. The teacher is
the "non-teacher" taking cue from child whenever
possible. We are convinced that the child's
potential is merely a reflexation of the
potential exhibited by the teacher's positive
sanctions. Negative sanctions at a minimum
established by ground rules. Information elicited
in a way so that child never risks the failure
syndromel Our goal is not just learning, it is a
love of learning we are trying to engender, and
hopefully we feel we are succeeding. Our
parents and our children and our teachers work
as a team toward this end. We feel the proof
is "in the pudding" -- the recipe can always be . ;1, 4

improved - and we are constantly aware of new
techniques -- but never sacrificing consistency
of purpose.

The children come in, hang-up their coats by
themselves, go to the shelves and choose some work.
Each works individually, returning his material
When he is finished and replacing it with some
other material of his choice. The teacher
circulates at this time to reinforce speefic
learnings involved in the materials.

While half of the group is at the bath-
room, the teacher takes the other half (nine or
less) for a lesson at flannel board or other
bulletin board in classroom. Each child
participates by turn e.g, each child flashes
light on several letters of the alphabet on
bulletin board while,the group names the
letters.
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The Montessori Approach: an attempt at polarization.

In the Montessori approach activities are designed so as

to highlight or abstract the essential elements or principles to

be learned; thus each activity tends to have a single educational

purpose and the activity is focused so as to minimize interference

with this purpose. In the enrichment approach, activities are

generally designed so as to accomplish multiple purposes, to

provide opportunities for a variety of different learnings;

activities tend to be less structured and focused, so as to allow

different children to learn different things from the same activity.

These contrasts are clearly seen in the divergent treatment

of block play in the two approaches. In the Montessori approach

a particular block activity may be intended to teach the ordering

of objects according to cross-sectional area. In this case, the

blocks will be of standard length, color and shape, varying only in

cross-section; and the child will be guided to use the blocks only

in a way that involves ordering them according to increasing cross-

sectional magnitudes. In a typical enrichment program, on the

other hand, children may play with wood blocks differing in a

number of dimensions and different children may be pursuing quite

different purposes. One child may, in fact, be ordering them

according to cross-sectional area, but another may be ordering them

according to length, and others will not be ordering them at all

but will be experimenting with balance, with the construction of

various forms, or with imaginative play in which the blocks repre-

sent trucks or houses.

1 The report is indebted to Carl Bereiter for aid in the formulation
of this statement

23



The same conttasts, however, may be applied to language

programs, even though the beginning Montessori method has not

traditionally included a language program. The Montessori language

approach would be derived from an analysis of language concepts

and skills: what must a child learn is order to employ a given

grammatical form meaningfully; what must he learn in order to

understand the nature of opposites, of verbal analogies, of inclu-

sive class names, etc.? Then structured activities would be

devised, each of which brought into prominence one of these

critical elements of learning. The enrichment approach, on the

other hand, would seek out those types of experiences that

would stimulate language behavior generally and which would

provide diverse opportunities for the development of expressive

and receptive language, for the learning of many different concepts

and linguistic forms. Role-playing, puppet play, use of telephone

conversation, and diversified language games, story-telling, story-

listening, field trips and their discussion, picture discussions,

etc. would fit the requirements of the enrichment approach.

For the Montessori approach, it is intended to make use of

the analyses of language tasks and some of the activities pre-

sented by Bereiter and Engelmann in their book, Teaching Disadvan-

taged Children in the Preschool and their booklet, Language

Learning Activities for Disadvantaged Children. Although their

specific procedures are not the kind that would ordinarily be
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associated with Montessori methods, their analysis of language

skills into specific learning requirements and the focussing of

each activity upon a specific learning objective are consistent

with the distinguishing features of the Montessori approach noted

above. The rationale for the curriculum, in other words, is com-

patible with the Montessori approach; implementing it within the

context of Montessori education, however, will require the develop-

ment of activities that provide for more individualization of

learning activity and for the integration of the language learning

activities with the other learning activities making up a Montessori

program.

In order that a true distinction between the Montessori

and "enriched" conventional classes will be maintained the follow-

ing procedure will be followed. Two leading Montessori specialist

consultants will be asked to list all possible activities in a

pre-kindergarten program. They will then be asked to specify

behaviorally the treatment of this activity from a Montessori

viewpoint and from a conventional viewpoint. (See example of

block usage above).
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Results of attempt to polorize Montessori aad traditional methods

In attempting to polarize or isolate the differences between

Montessori and traditional methods it soon became apparent after consult-

ing numerous persons that it likely would prove impossible to obtain any

great degree of consensus. Both the traditional teachers and the

Montessori teachers refused to be categorized and claimed components of

both poles as their own. A typical reaction was "but this is my

method -- I pick the best from all of the methods and incorporate them

into my teaching."

A question of experimental design

The attempt to polarize the Montessori and traditional methods

indicates clearly the confounding presence of unspecified, uncontrolled

variables in classroom-situational experiments where the classroom is

the unit of comparison. In an ordinary classroom so many things go on

that it is not possible to specify all that goes on. Thus, when there

are twenty teachers in a study, (all of them likely to be unsophisti-

cated in research methods) and twenty similar teachers who are supposedly

using another method, numerous alternative hypotheses can be given

since the factor of primary interest may be present along with many

other unspecified classroom factors. The experimental factor is

confounded with either teacher effect or any of a host of other

uncontrolled factors. Such was the case in the original design

comparing two Montessori classes and two traditional classes (an N of

four -- too small for convincing results) so that Montessori versus

"enrichment"treatments were confounded with teacher and class differences.
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In that design it would be necessary to rigorously specify, polarize

and control all activities and balance or eliminate all but the essential

elements in the dicotomy, but such specific/4:1.°n was shown to be hardly

possible, and even if it were, would so alter the basic composition

of the classroom that it would no longer be considered the "method."

To overcome the problem the following design was used. Each class

contributed equal numbers of subjects to each treatment condition.

Individual subjects were taken out of the classroom for treatment.

In this way each class represented a complete replication of the

experiment so that teacher or class differences were randomized and

could be controlled in the analysis, an teacher-class differences

were not confounded with treatment effects. In this desigh it was

not necessary to specify rigorously or control classroom activities.

It now actually became desireable to introduce some variations in

order to increase generalizeability of results and interpretations.

The following section reports a study based on this design.



4.0 Effect of Machine-taught Beginning Reading on Pre-kindergarten

Children

Teaching machines have been hailed by some as the revolutionary

and long-awaited panacea for all educational ills, though little

evidence exists to support such a view. It appears some are mistaking

a wished-for event for an actual happening. The evidence in favor of

teaching machines or programed instruction over teacher instruction

is slim indeed. What evidence there is, is often confounded with

teacher or class differences; with pre-sessions, post-sessions,

Hawthorne effects, etc. Differences between experimental and control

groups (if indeed there is an experimental design at all) are often

slight or non-existent. Where substantial differences are reported

they may be attributed to alternative hypotheses. There is a need for

straight-forward rigorously controlled testing of systems (Klausmeir

and Goodwin, 1966) which will permit interpretation of results and

replication by others instead of relying on blown-up claims of

advertisers.

There are certain aspects of the field of educational technology

which are relatively satisfactory when properly used: language labs,

movie films, closed circuit television, workbooks, textbooks and story

books. The area which is not satisfactory, is that segment of

technology which periodically claims to have made instruction automatic.

one sees advertisements by machine manufacturers of "automated" systems

for instruction and programed booklets purportedly giving the ability

to provide unmonitored self-instruction. However, the actual state of

affairs at present is that no instructional system exists which can be
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classed as completely automatic. Some machines could be said to be

automatic with respect to certain limited mechanical functions but

they generally lack adequately developed or proven programs. Quite

often the system is merely an adjunct program consisting of tape

recorders, projectors, and all sorts of paraphernalia requiring an

expert or full-time attendant to operate the system. As for programed

booklets the situation is similar. Alleged self-teaching programs

actually require the presence of a teacher to start off the child, or

to urge the child to continue the program (Roth, 1963). While the

use of such partially automated systems is not being criticized,

claiming more for them than can be demonstrated is being criticized.

"Automated" instruction as here defined should require no

external assistance or encouragement at any stage of learning. In this

respect, ordinary story books are about the only automated instructiona'

devices in existence at present. Of all commercially available programs

it would be difficult to identify one which achieves "automation."

Completely automated instruction would yield certain advantages.

Teachers could become instruction specialists, instead of administrators

Once an effective tested sequence is found, it can be repeated an in-

definite number of times. Certain topics which tend to be evaded by

elementary teechers (Bereiter, 1967) could find their way into, pre-

kindergarten and kindergarten classes.

The present study was designed to test the effect of a set of

programs purporting to achieve a degree of automation with respect to

reading-readiness activities accomplished chiefly by use of programed
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motivat ional devices.

Thegrargals. "We-Are-The-Vowels" is a series of twenty programs

designed to teach pre-school children a measure of reading ability.

They were designed to be self-teaching and automatic or semi-automatic,

depending on the machine they are used with. A book version could

allow parents or teachers to take place of the machine. Instructional

rationale is based on high-interest programing Sufficient to sustain

self-initiated use of the system.

A linguistic Approach is used. The lintjui.13tic method was developer

to overcome the basic weakness of the whole-word method which in its

pure form ignores spelling rules, thereby imposing too large a memory

burden on the young learner. The 2honitt method teaches word-rules

which the whole-word method does not but in the phonic method there is

the assumption that separate sounds can be put together to form words

(illustrated by the familiar "Kuh ah tuh -- put them together and they

make cat"). In the linguistic method on the other hand families of

words are used to teach sounds and spelling rules.

While the present system is a linguistic approach, it differs from

present linguistic methods in that: vowels are taught first and

consonants secondarily; learning of sounds is emphasized instead of

merely learning to distinguish printed letters or associating symbols

to "already-learned sounds," adheres to the principles of self-teaching;

and utilizes story programing for the purpose of motivating the learner

It is expected that the stories used will be found to have many additioc

al cultural and intellectual benefits to the student.
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The Vowels Versus Consonants. Present linguistic methods derive

from Bloomfield and Barnhardt's (1961) "Let's Read". Word families

are taught with the short a in them, but the a is retained too long

before moving on to the next vowel, until the a is overlearned,

violating principles established by Harlow (1959). In the "We -Are-

The- Vowels" programs all five short vowels are introduced at the

beginning, while consonants are taught incidentally since they are

consistently spelled and therefore easier.

Necessity Some authors of

reading materials appear to assume that the learner simply learns

associations between printed symbols and sounds, sounds which he has

learned previously (Preis, 1964.) But there is a possibility that

learners may not previously have learned to discriminate certain

sounds required for decoding printed words and required before an

association can be established between a sound and the symbol. While

present linguistic methods appear to be effective in teaching reading

it is believed that children learn inadvertently these needed discrimina

tions during unspecified auxiliary activities provided by the systems

and so the process escapes notice. In the present system learning of

sounds is deliberately taught.

Embedding all teaching materials intrinsically in stories is the

single most effective motivational device utilized and makes the "self-

teaching" concept workable, (although the addition of certaih games

has additional effect).

Machine delivery of stories makes it possible to eliminate the

requirement of a controlled vocabulary, long a standard. The commonly
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used methods restrict the vocabulary to what is sometimes called a

"first grade" vocabulary; or to consistently spelled words; or in the

experience approach, to words the child uses. This restriction is

necessary for every formal method (except the present one) because in

every method the child must read each word in the text. In the early

stages of learning to read the child can read only a few words. It

will be a long time before he can read the full range of vocabulary

he is able to understand. For a long time reading will be hard work

and the only satisfaction he can derive from it, if any, is the

satisfaction of mastering something which is apparently valued by

adults. If he values reading at this time that is why (Bereiter 1967).

Children who somehow fail to detect this adult-inspired "value" are

denied even this motivation, and these are the children who will need

to learn readinK skills most.

In this system the machine could be considered as a tool enabling

the child to "read" the first story and every story thereafter entirely

by himself. The child is held responsible only for the words he can

read, but, because the machine fills in and tells him the words he can't

read he is exposed to the full range of vocabulary that he is capable

of understanding from the very first program. In fact, a few "big"

words are thrown in, the meaning of which he can derive from the

context, in order to stretch his vocabulary -- a happening which all

present methods (except the home-on-daddy's-knee-method) avoid like

a hornets' nest. The interesting thing is that children learn these

"big" words as easily as any others according to observations made

while using the present programs. The I.T.A. overcomes this restriction
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perhaps a little earlier in the course of learning to read than some

methods, that is, once the 44 letter code of the I.T.A. is broken the

child presumably can read any word he can pronounce, but there is

still a long period in which he can not read interesting stories

because of his little skill. The resulting frustration mentioned

above may be a factor in developing distaste for reading, present in

many poor readers or non-readers.

Pictures are used sparingly. Bender (1965) has shown that

pictures did not have a facilitating effect and in fact were detri-

mental in early stages of learning a sight vocabulary. It was hypothe-

sized that the decrement was dud to the distracting effects of pictures

Since no published contrary evidence was found it appeared advisable

to use pictures with discretion only to illustrate a specific point,

or to increase motivation,

Pro ral contingencies. The first five programs used in this

study taught the ft/hawing items specifically: the sounds of "a, i,

u" separately and in words; and - "an in un at it ut".

The Machines

The ERE machine (Edison-Responsive-Environment) or the "Talking

Typewriter" was the result of the work of 0. K. Moore. He used an

electric typewriter to teach children to read. In the first stage,

the child was allowed to explore the keyboard at will. He could type

any letter he wanted to. Each letter he typed was named by an

attendant standing by. As soon as the child had explored the keyboard

for a sufficient length of time the attendant switched to a second

stage in which the child was required to type letters called out by,

the attendant. By wane of a hand held electric switch the keyboard
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was locked until a correct response was made. Eventually the child

was expected to progress to taking dictation and copying sentences.

Each session lasted about 20 minutes, or less if the child decided

to terminate it. The machine session was followed by what could be

termed a "post session" in which one pupil and one teacher spent a

considerable time together in additional practice with letters,

writing, etc. The post session was an important integral part of the

method.

The "Talking Typewriter" or ERE machine is an attempt to computer-

automate Moore's concept of a "responsive environment". The machine

performs many operations automatically but an attendant is required

to correlate the projector and magnetic card to initiate the sequence

and to monitor the child's activities.

The machine consists essentially of four displays: a typewriter,

a slide projector with a ten inch screen, an exhibitor card with

pointer, a sound track for the card, and a sound tract for each

typewriter key. The four separate displays are controlled and

sequenced by computer-read magnetic codes previously placed on the

back of the exhibitor card by the attendant. The machine is apprAi-

mately a four foot cube and weighs perhaps 500 pounds. The typewriter

keyboard side of the machine extends into a sound-proofed booth where

the learner sits to operate the machine. The machine requires en

attendant, and is oemi-automatic.

The START (story-telling-automatic-reading-tutor) machine was

built to implement the "'We- Are - The - Vowels" programs in a free-play



home setting. The machine was approximately 2 X 2 feet and weighed

perhaps 20 pounds. The machine was activated when the child sat on

the machine's seat. It presented an integrated audio-visual program

by the reeling-unreeling of a scroll behind a lighted window. It was

capable of having simultaneously a changing visual display and a

running auditory commentary. In operation, the program stopped at

important points and called for a response from the child which was

made by touching a specific part of the window. A correct response

resulted ifltforward movement of the program. An incorrect response

turned the display-window light off, and made the machine inoperative.

In that case, in order to proceed, the child had to depress a button

on the machine (for from 0-2 seconds) before the program started up

again. The latter feature was designed to discourage trial-and-error

responding.

A reverse lever permitted the child to replay any part of the

program or to return it to the beginning. If the child anticipated

a correct response the machine merely clicked and moved on. Depressing

two response panels simultaneously turned the light off in the window

same as for an incorrect response. In the center of the display

window was a spot slightly larger than word size that was more brightly

lighted. The sound of each printed word was synchronized with the

entry of its printed counterpart into that lighted spot. This in

itself was considered to have some teaching effect. The audio-visual

Capes were an integral unit and could not become unsynchronized. No

attendent was required except to determine order of subjects running.
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Summary

Moore's original concept was that of a "responsive environment"

in which the child controlled the environment and the environment

simply responded to him. By having an attendant order the machine's

response modes individually for each child, the child was supposed

to acquire by discovery the ability to read. Apparently a number

of children did learn to read but there were several serious defects

in the design of the investigation. His subjects were probably of

above average intelligence, but most important, all of the effects

observed could have been due to the ost session which was conducted

on a one-to-one basis with a teacher. Without proper control subjects,

and elimination of the post-session, it can not be said that the

machine alone did the teaching.

In the present study, there were two important modifications

in the use of the ERE machine: the post-session was eliminated; and

randomly assigned placebo controls received the same treatment except

for the machine treatment. Furthermore, a basic difference existed

between Moore's approach and the programs used in this study which

had the effect of changing the ERE machine from a so-called "respon-

sive environment" to a teaching machine. This was predicated on the

assumption that the programmer knows better than the child what he

should learn (Bereiter, 1966). All experimental subjects were

exposed to the same "linear" programs.

There was also a difference between the free-play setting in

which the START unit was intended to be used, where the machine was

always waiting for him -- all he had to do was to sit on the seat
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and operate the system ---and the present experiment in which

subjects used the START machine only when the researcher called

them. What difference this would make was unknown. It is likely

that the variation in amount of time spent by students would be

greater in the free-play situation, particularly in a school

setting. Overall learning affected by the amount of time spent

would show greater variance in post-test scores.

The present study was designed to test the effects of the

"We-Are-The-Vowels" system used with two teaching machines. The

main questions asked of the research, either formally or informally

were the following:

1. What hypotheses are suggested by observing children in
the experiment?

2. What happens when a program used with one machine is
adapted for use on another machine?

3. What effects on specific and general reading tests can
be observed?

4. Can ERE machine effects be observed on criterion tests
when "post-sessions" are eliminated (most uses of the
ERE machine include a post session).

5. What hypotheses can be made for possible comparisons of
characteristics unique to each machine.

The research hypotheses were:

1. Both machine group means will be significantly superior
to the control group on the Vowel achievement test,
with no observable difference between groups
on the Harrison-Stroud general reading readiness test.

2. There will be no difference between ERE and START group
means either on the Vowel or Harrison-Stroud tests, in line
with the contention that "programs" not machines are
paramount.
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Subjects

One - hundred children attending eight classes at the Child

Development Center, of whom approximately 80% were in categories

5, 6, 7 of the Warner Scale, and 20% in categories 1 through 4 were

in the pool. At the time of the experiment (May 1 June 10)

subjects were between 4:4 to 5:4 years old. All subjects had

attended Pre-k classes since September, 15,j. Children with

severe handicaps, chronic absenteeism, or who were untestable were

not included. This population could be considered somewhat above

average for a disadvantaged population because of these selection

factors. The internal validity of the experimental design prevents

this factor from biasing results however, but it does tend to reduce

generalizability to more disadvantaged populations.

Background classroom activities were of two types; Montessori

classes modified to include language development training of a

somewhat more directed type than one would expect for a Montessori

classroom; and classes characterized by an "enrichment" program.

Attendance at school during the year would be expected to make

subjects relatively less timid in a new situation or when first

introduced to the machines.

Tests

Subtests (2) and (6) of the Harrison-Stroud Reading Readiness

Test were used. Subtest (2) was a 30 item word matching test.

Subtest (6) was a 42 item letter recognition test.



Subtest (2) - word snatching, A word was printed in a small

box and four similar worda were print,Ltd in a long box at the right.

The child was asked to match the word in the small box with one of

the words in the long box.

Subtest (6) - letter recognitions:All the letters of the

alphabet, in both upper and lower case, were printed on white

cardboard. The letters were presented to the child by an examiner

who pointed to each letter and asked the child to name the letter.

The Vowel Test was a 40 item test. Five items were matching

items in which the child was asked "which letter looks like this

one?"; there were five letter identification items and twenty word

identification items which required recognition of the short vowel

sound used in the word. While the entire 40 item test was admini-

stered, ten items net used in the programs were not used in scoring,

resulting in a 30 item test.

Procedure

The Harrison-Stroud Reading readiness subtests and the Vowel

achievement tests were administered toward the end of April, 1967.

Children who were untestable because of absenteeism or handicap were

excluded from the population pool. One-hundred subjects from the

eight classrooms were in the final pool.

Each class contributed equally to each emerimental group,

making each class, within limits, a rftlication of the experiment,

and tending to make differences between classes or teachers a

random variable, thus eliminating the confounding of these effects

vith treatment effects. That is, where a few classes as a whole
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are assigned to treatments, one cannot tell whether effects are

due to differences between teachers or to treatment effects, a

problem overcome by the present design.

Subjects were assigned as follows: Sixty subjects received

the Vowel programs on the ERE machines,: twenty subjects received

the Vowel programs on the START machines, and twenty subjects

received no machine experience or programs but had stories, not

necessarily the lame as on programs, read to them by a teacher

assistant.

The ERE method for introducing a child to the ERE machine is

contained in Appendix A. Programs were presented in the following

order: 0 0 0 0 1 0 1 1 2 1 0 2 3 4 2 3 4 5. "0" indicates free-type

session, an integral aspect of these ERE programs. Subjects were

given one trial each day or once through one program of about

10 minutes. Records were kept of amount of time spent by subjects,

number of strokes, and other behavioral manifestations.

The START method followed closely that outlined in appendix A4

Programs were presented (one each day) in the following order:

1 1 1 1 1 2 2 1 2 3 1 2 3 4 1 2 3 4 5 3. Time and behavior records

were kept as described for the ERE machine. In addition to the

records kept for the ERE group, a record of incorrect responses

was kept.

START program numbers correspond to the same numbers on ERE

programs except for "0" - a free-type session, for which there was
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no START counterpart.

Children in the control group were taken to a small quiet room

by an assistant, where one or two stories (not necessarily those on

machine programs), were read to the children, pictures displayed

and discussions held.

All subjects were post-tested with the same tests used as

pretests by the same persons giving the pre-tests. Children in the

three conditions were randomly distributed among the testers.

Results

A total of 89 subjects remained in the final analysis: 53

subjects in the ERE group, 19 subjects in the START group and 17

in the control group out of 60-20-20 respectively. Eleven subjects

were lost due to absence for the post-test. Attrition is assumed

random.

Table 4.1 presents the results of the analysis of variance for

the pretest-posttest gain scores on the Vowel test, which showed an

F value of 5.20, significant at the .01 level indicating overall

significant difference between means.

A t-test for the difference between means of the ERE and

control group (t 3.03) is significant well beyond the .01 level

for a two-tailed test with 67 degrees of freedom indicating



Table 4.1

Analysis of variance of gain scores (pretest to posttest) on the Vowel

test

Source SS df ME F

'Calm,

Treatments 198.9973 2 99.4986 5.20**

Blocks (classes) 66.1258 7 9.4465

Within 1512.3825 79 19.1441

** F of 4.92 significant at the .01 level.

superiority of the ERE group over the control group. A t-test for

the difference between the means of the START group and the control

group (t=3.79) is significant well beyond the .01 level of signifi-

cance for a two-tailed test with 34 degrees of freedom indicating

superiority of the START group over the control group. A t-test

for the difference between the means of the ERE and START groups

(t=1.34) is not significant at the .05 level of significance though

the trend (Table 4.2) is that the START group had a higher mean gain

than the ERE group.

The differences here reported are not apparently due to

differences in basic ability if one may judge from both the Vowel

and the Harrison-Stroud pretest scores as seen in Table 4.2. Mean

gains on the Harrison-Stroud test for the ERE group was 3.92 items;

for the START group 5.36 items and for the control group 6.47 items
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Table 4.2

Means and Standard Deviations of Scores on Tests

ONI.M.1111141.1100.111111.00111.11...~

Pretest Posctest Difference

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

ERE (n "53)

Harrison-Stroud (2) 16.42 6.93 17.00 7.37 .56 5.11

Harrison-Stroud (6) 18.13 13.83 21.47 13.61 3.34 5.90

Total 34.55 19.45 38.47 19.30 3.92 7.93

Vowel Test 20.57 4.29 22.62 3.92 2.06** 1.55

START (nag19)

Harrison-Stroud (2) 16.33 6.71 17.11 7.02 .78 5.55

RArricon-Stroud (6) 18.22 11.88 27.50 12.68 4.28 5.41

Total 34.55 16.64 39.61 19.26 5.06 9.08

Vowel Test 19.47 3.84 23.00 3.67 3.53** 3.79

Control (n=17)

Harrison-Stroud (2) 16.06 5.58 18.76 4.17 2.70 5.50

Harrison-Stroud (6) 20.00 13.20 23.76 11.62 3.76 6.82

Total 36.06 17.08 42.52 14.07 6.47 6.94

Vowel Test 22.29 4.42 21.23 3.59 -1.06** 3.25

Harrison-Stroud (2) -- 30 items **Significant at .01 level --machine
groups compared with control group.

Harrison-Stroud (6) -- 42 items

Vowel Test -- 30 items
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for the 72-item test. The t-test showed that the trend of difference

in favor of the control group over the ERE and START groups on the

Harrison-Stroud pretest to posttest gains did not approach signifi-

cance. It could be said the loss by control groups on the Vowel

test was due to relatively higher scores on the pretest, an inter-

pretation which does not agree with results of the Harrison-Stroud

test scores which show relatively higher, but non-significant gains

made by the control group. The loss by the Control group on Vowel

pretest-posttest gains was similar to that observed in another

study (Bender, 1966) where subjects were retested before substantial

machine exposure had been given. It appears reasonable to believe

differences in favor of machine groups are genuine.

From Table 4.3 it can be seen that START subjects spent slightly

less time per day than ERE subjects but that the total time spent

by START subjects during the experiment was slightly more (6.1 min.).

Table 4.3

Mean Number of Daily Exposures and Mean Total Time Spent per Subject

.....ormilmexl=11/Mitlail.E.Wfm

ERE START

Mean total time per subject 183.90 190.01

Menn number of days exposure per subject 15.8 18.47

Mean time spent per day (trial) per subject 11.62 10.29

ERE subjects missed slightly more days than START subjects

which could be attributed to less interest or to the more frequent

break-dowu3 of the ERE machine. The slightly longer time spent per
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program may be a reflection of the fact that there was a delay on the

ERE machine of as high as two seconds after the machine finished giving

an instruction, before the subject could depress the proper key, and

vice versa, resulting in slightly more time required to get the same

amount of material through the ERE machine than the START machine.

A factor that -,:ould have slightly affected the total amount of time

was the fact that six girls and two boys showed anxiety reactions appar-

ently to the general feeling of being left alone in the ERE booth. Since

children could leave if they wanted to several terminated a few sessions

early, resulting in less time. Apparent timidity disappeared entirely

by the tenth day, however. No subjects displayed anxiety reactions to

the START machine which was not enclosed in a booth.

Table 4.4

Average time spent on each program

0 1 2 3 4 5

START MD IN 12.02 8.12 9.95 10.27 12.11

ERE 8.79 14.58 11.95 12.65 10.00 14.13

1

Table 4.4 shows that START subjects began with program 1 while ERE

subjects began with a free-random-type mode or "no-program" --standard

practice on ERE.

The programs called for verbal replies by children. Responses to

requests by the machines for verbal responses was 'rite varied. Most of

the children answered the questions, nodded heads or talked back to the
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machine. The amount of verbal responses appeared approximately the samc

for' both machines. Children were generally quite friendly to the machine

voice and tended to treat it as personal to themselves.

The ERE machine can he programmed to repeat an auditory stimulus at

intervals until the subject types a response. Sometimes subjects told

the voice to be quiet. At other points in the program, where the machine

had not been programmed to repeat the auditory stimulus, subjects sometime

forgot the last word spoken by the machine. They were thus encouraged to

engage in trial-and-error search since there was no way for the subject

to have the machine repeat the last phrase. The START subjects had a

reverse lever and were able to replay any such section at will although

few subjects learned this contingency in the short time of the experiment.

The educational significance of the treatments is best seen if one

notices that in slightly more than three hours distributed practice

(18 ten-minute sessions) subjects were ible to score an average gain of

2.1 items for the ERE group and 3.5 items for the START group. While it

is difficult to make meaningful comparisons between a teacher and the

machines as to teaching effectiveness, it is believed that the gains in

this study compare favorably with what a teacher would have achieved in

similar time. Before the experiment it was believed that machines would

be relatively ineffective and that it was premature to compare a teacher

with the experimental groups. Future investigations, therefore, should

include a teacher-taught control if possible.

Discussion

A limitation on the study is the extent to which the results can

be generalized to other populations. Subjects were a "selected under-
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privileged" population by virtue of the fact that only those whose

parents were sufficiently interested initially, and, after seven month,

to voluntarily bring them to Cho center, were incLuded. They had seven

months of what was essentially a regular school kindergarten experience.

Another limitation is the fact that the criterion test used was

specific to the subject-matter taught on the programs. This was done

deliberately to augment observation of program effects. On the other

hand, the skills tested for --the short vowel s ands-- are usually

considered of second-grade-level difficulty rather than the preschool

level of the subjects of this study. Long-range effects of the treatments

on reading ability must await assessment by other studies.

Another apparent limitation is that the project director may have

had an interest in seeing START show up superior to the ERE machine

(though both programs were authored by him). But subjects were taken to

the machine and tests were administered by others. Further, while

researchers are often highly biased in that they expect or desire certain

outcomes, who is sufficiently unbiased to pass judgment on the bias of

another researcher? Productive research is not conducted by elimination

of opinion and bias but by rigorous control, adequate specification of

procedures and reproducibility of results. So also the present study

must await replication by other investigators.

A difference between means of the machine and control groups was

hypothesized, but the difference between machine groups was not expected.

The ERE machine, while prone to break down, had better sound quality

than the START machine and thus was expected to result in better sound

discrimination training it a difference would be observed. The trend



noted is in the opposite direction.
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The postsession, it is argued, confounds the results of some studies

using the ERE machine. In this study of the ERE machine there was no

postsession. It is not known whether there are any other formal evaluations

studies involving the ERE machine which did not include a postsession,

showing similar gains --with perhaps one exception (Gotkin and McSweeney

1967).- if theirs is considered evaluational. Effects observed could

not be the result of effect of teacher in the classroom since an equal

effect could be assumed on the control group.

Among teacLing machine enthusiasts there is a tendency to think in

terms of tailoring instruction to each individual student. Machines do

permit individual progress and give each student equal attention but the

reality of individualized instruction may be overrated if by "individualiz

is meant a unique sequence for each student. Any person who has produced

just one "good" sequence, particularly for age five and below, is well

aware of the effort involved "- plotting the layout, the countless revis-

ions until finally a program may be created which produces the desired

behavior. It is at least a full-time job to produce satisfactory programs

in one small area for just one child. How anyone can claim "individual"

programs for twenty students is difficult to see. The term "individualized

instruction" sounds impressive but usually when programers get down to

the job of producing "individual" programs they find it isn't so easy

and the programing flounders. A more practical route is proposed: It

is believed that there are sufficient commonalities among learners to

permit the use of one good sequence fJr most children and for the

remainder, a few supplementary and parallel programs. (The present
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programs were designed to vary according to individual needs primarily

by the number of times the studett is exposed to each reel.) In other

words, there is more in which all children are alike than in which they

differ. In support of this hypothesis several informal observations are

offered.

First, the behavior of the 72 machine subjects in this study

indicated that subjects tended to follow similar sequences of patterns

of behavior when introduced to the machines, --varying mainly in the

duration of each stage. For example, when ntroduced to the ERE machine

children might at first sit and quietly type on the keys for a period

of time ranging for from two to ten minutes. This was the first stage.

The second stage might begin by an abrupt cessation of typing. The

subject now began to elplIre the environment --trying to look out of the

one-way glass, looking under the machine, trying to take it apart or test

its capabilities. The objective of future revisions of these programs

should be reduction or elimination of stage two by having sufficient

motivators in the program which are intrinsic to the decired icarnings.

It should be noted that in this study once children were introduced to

the machine they were left alone, a major difference from the classroom

and perhaps a difference from the majority of investigations into

programed instruction, giving the subject freedom to engage in behavior

not generally permitted and therefore not observable in the classroom.

If the subject was not distur1ed at this time he would eventually get on

with the third stage and settle into the nrogrAmtng sequence. If he

WAS corrected at this point and told to get on with the job, he might

very well freeze at stage two, particularly if he happened to have more
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than the usual amount of exploratory tendencies. In the classroom such

a learner might not be given freedom to explore, freeze at stage two

and become a "dicipline" case.

Second, in the course of observing subjects on new sequences

for the purpose of improving subsequent revisions the programer himself

developed the feeling that "when you've seen three subjects on a

sequence you've seen them all."

If these observations are correct, (and they are a type of

learning), it tends to suggest that researchers should investigate the

possibility of one program for most learners with re-runs of frames

on which errors were made. Perhaps the chief difference between

learners is the point in a sequence, on a line, or continum of know-

ledge he happeno to be. The chief contribution machines then, could

make toward individualized instruction, would be that of giving each

learner equal and full attention, to allow freedom to stop, start,

explore, and test hypotheses, and to enable a teacher to have each of

her students at the appropriate point on a continum of learning, or

perhaps to permit different numbers of exposures to the pane program

ald different frame sequenm~ on the same program.

While the one machine used in this study was very expensive,

and the other of insignificant cost the two machines apparently resulted

(within the limits of this study) in practically equivalent psychological

effects when defined according to the tests given. Transfer of the

programs from the low-cost machine to the high cost machine did not

result in improvement. It could be argued of course that had programs,

developed for the high-cost machine, been adapted for use on the low
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cost machine there would have been a decrement. But when one examines

the basic mechanical parameters involved and their relation to psycho-

logical parameters it is reasonable to assume little diffczence in

probable learning outcome between the two machines when the same

programs are used. Both had a visual and an auditory display. The

one machine allowed the student to take dictation on a typewriter

keyboard, and the other was capable of a changing auditory and visual

display simultaneously so that the advantages of each would probably

wash out. The outcome was what one would expect if indeed it is the

program rather than the machine which determines a system's effective-

ness.

Motivation appears to be a major variable in a free-play machin

situation. In this case subject interest was maintained and in fact it

appeared that interest increased. Children appeared to learn to follow

the story plot, to listen to sounds and instructions.

It was seen that the total instructional time amounted to

about three hours. A single three-hour session might result in a

similar score if the child were tested immediately following the session,

but he would probably forget most of it in a day or two. The gains

observed in this study, however, could be expected to he relatively

stable since the three hours was spread out over five weeks.

Use of teachers versus machines. If one assumes that a

teacher under similar conditions might have had about the same effect

to that of the machines used in this study (which appears to be a

reasonable assumption), then one can begin to make some rough compari-

sons of the relative cost of teachers versus machines. Note that the
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two machines used in this study can not replace a teacher since the

subject-matter was of very limited extent when compared to what a

teacher can give. At present, the subject 'atter machines can handle,

is highly proscribed and there is no evidence that even in that

limited area machines are more effective than good teachers. While

machines are not as flexible as teachers they have the advantage that

once a good sequence is found, perhaps imitating an exceptionally

good teacher, it can be reproduced exactly within mechanical and

electrical capabilities an indefinite number of times. Furthermore,

machine systems (or programs), will be improved in the future. In

any event only if one is interested in the specific subject matter

taught by the particular programs used on those machines (such as

reading instruction in pre-kindergarten and kindergarten classes) does

a comparison of cost become valid. It all boils down to what is the

most economical method to teach a particular set of skills. For the

limited sat :If skills concerned in this study, or, unless the number

of mod programs approaches that of a teacher, a machine would need to

cost a fraction that of a teacher to be profitable. However, we look

forward to the improvement of marata.

Summa

The present study was designed to assess the effect of an

"automated" system which emphasized "intrinsic" motivational devices

in teaching reading-readiness using the ERE (talking typewriter) and

the START (Story-Telling-Automatic-Reading-Tutor) teaching machines.

The motivational devices were concerned particularly with the problem
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of securing the learner's attention and keep him at the learning

task without outside interference, encouragement or use of extrinsic

rewards such es candy, or adult-inspired pressures. The programs

changed the ERE "responsive environment", tc a "teaching machine";

and the customary confounding post-session was eliminated. Controlled

access Lo machines represented a change from the usual free-play use

of START. A further variable, confounded in many studies, that of

teacher-class differences and experimental effects, were unconfounded

by taking subjects out of their respective classrooms for treatment,

and by having each class contribute equally to each condition. It

was hypothesized that machine-treatment groups would be superior on

criterion tests to no-machine groups and that machines would not differ.

Eighty-nine four-year-old children, (80 percent disadvantaged),

were randomly assigned - 53 to ERE; 19 to START; and 17 to Placebo-

control groups. Subtests (2) and (6) of the Harrison-Stroud reading-

readiness test and a "Vowel" test were administered as pretests and

posttests. Subjects received five programs in 17 11-minute sessions.

The t-test showed no significant differences between groups on the

Harrison-Stroud test. A two-way analysis of variance, (treatments

by classes), of vowel - test gain scores showed overall differences

between groups (F mi 5.20) significant beyond the .01 level. The

t-test showed both machine groups superior to the control group

(t mg 3.03 for ERE; and tx. 3.79 for START), both significant

beyond the .01 level for a two-tailed test. Mean gains on the vowel

test were 2.1 items for the ERE group; and 3.5 items for the START

group; and -1.06 of the Control group. Machine grwps did not differ
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significantly. The research hypothesis that program subjects would

be superior to no-program subjects was supported; and the hypothesis

that machines would not differ was retained. Gains were achieved

without the postsession. Effects on the vowel test were no observed

on the more general standardized test. The motivational devices

maintained interest for the duration of the experiment. Subjects'

behavior on machines suggests the hypothesis that the feasibility of

one program for the majority of subjects deserves investigation. The

trend of differences in favor of the more economical machine suggests

that economical and easily available devices deserve greater considera-

tion. Such devices appear to be suffering relative neglect, perhaps

because of the attention attracted by the glamor of "computerized

instruction."



5.0 Combined Analysis of CC and CDC Subjects

Children in the CC were exposed to the ERE machine and "American

Montessori" treatment first semester; and trial Vowel programs second

semester. children in the CDC were in either a "Montessori" class-

room or a "Traditional" classroom and received machine experience as

shown in section 4.0. Included in this combined analysis are the 55

subjects (both experimntal and control) of section 2.0, and the 89

subjects of section 4.0. Table !a shows the posttest scores made by

the 35 CC and 89 CDC subjects on the Harrison- Ptroud subtest (2), the

Harrison-Stroud subtest (6), and the Vowel Test. The 19 control sub-

jects from CC and 17 control subjects from CDC are included.

Table 5.1

Means and Standard Deviations of Scores on the Harrison-Stroud and

Vowel Posttests

.1111MON010.1111110MMINMEIMMOILMIIIMMI.

Harrison-Stroud 2 Harrison-Stroud 6 Vowel Test N

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

CC 15.7 5.8 26.3 12.3 21.1 3.9 55

CDC 18.1 6.8 23.8 13.7 21.5 8.1 89

.10.1101111MMINIMOINIMMMIIIIIIIMINI0111=117-

CDC children had higher mean scores on the Harrison-Stroud subtest (2)

(matching of words) and the Vowel test (discrimination of vowel sounds).

On the Harrison-Stroud subtest (6) (alphabet naming) the Children's



Center subjects had higher mean scores than the CDC childrm. None

of the differences were significant.

Since the Harrison-Stroud is a standardized test an estimate

can be made of caparative educational development. It will be seen

from Table 5.2 that when the mean scores of subjects on the Harrison-

Stroud subtests (2) (visual word matching) and (6) (alphabet naming)

are compared with standardized scores made on the same tests by

students entering first grade, subjects of tniz study rank from the

61st to the 99tlk' percentile on the two tests given.

Table 5.2

Mean scores on Harrison-Stroud test and corresponding percentile rank

when compared with students entering first grade

Harrison-Stroud 2 Harrison-Stroud 6

Mean Percentile rank Mean Percentile rank

CC 15.7 82nd 26.3 67th

CDC 18.1 99th 23.8 61st

It will be seen from Table 5.2 that CC subjects ranked at the

82nd, and CDC subjects at the 99 percentile on letter-word discrimina-

tion. CC subjects ranked at the 67th and CDC subjects at the 61st

percentile point on knowledge of the alphabet.

Notice that these children, after one year of the described pre-

kindergarten training were thus defined according to the Harrison-

Stroud subtests (2) and (6) as ready for first grewie formal reading

instruction one year ahead of schedule. Of children making such
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scores the Harrison-Strovd manual says:

"The pupil having such percentile scores (60 or above). should be

placed with the group of pupils who require no special instruction and

any kind of specific skills tested other than that which will follow

the regular program of reading instruction. Pupils having such scores

will probably become a rapid learning group in reading."

Whether or not these children would have rated 60 or above in the

other subtests is not known since all of the subtests were not given,

but it is reasonable to suppose that they would have so favorably

compared since training emphasized auditory discrimination, a major

component of the other subtests. Thus, according to Harrison-Stroud sub-

tests (2) and (6) these children were on the average quite ready to

enter first grade reading at the time they would ordinarly enter kinder-

garten. There was no evidence whatsoever that any behavior problems

developed as a result of this early exposure and training. On the

contrary, if parents' and teachers' comments have any validity then

the opposite seems to have occurred.

It should be noted that the CC subjects, who attended for one

hour only, compared favorably with CDC subjects who attended the

three-hour program --according to the three tests given (Table 5.1).

It appears, therefore, that the one-hour program was as effective as

the three-hour program. This could have important implications for

education --that time could be cut in less than half without learning

decrement.Here lies a possible solution to the problem of "crowded

schools." One-hour programs should be further explored.

Table 5.3 shows a rank order of items on the Harrison-Stroud
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subtest (6) for the 144 subjects used in this combined analysis. "A"

ranked first and small "q" last in number of subjects getting the

item correct. This was true for each subgroup as well as for the

combined groups. The information was used in the construction of a

Table 5.3

Subtest (6) items ranked by number of subjects naming them correctly

Rank Item Times Correct Rank Item Times correct

1 A 142 22 J 87
2 B 130 23 Z 86
3 o 130 24 m 84
4 E 110 25 e 82
5 R 107 26 w 80
6 D 106 27 y 77
7 s 103 28 f 77
8 L 102 29 p 76
9 N 100 30 a 75
10 c 98 31 v 74
11 F 97 32 u 70
12 M 97 33 j 67
13 T 97 34 n 66
14 G 96 35 r 65
15 H 96 36 b 46
16 I 95 37 d 45
17 i 94 38 h 45
18 k 92 39 1 34
19 Q 91 40 t .. 30
20 x 89 41 g 28
21 U 88 42 q 14

test beginning with easy items and ordering subsequent items in order

of increasing difficulty. Letter and word discrimination tests nay yet

prove to be the best "reading readiness" tests.

Summa

Fifty-five four-year-old disadvantaged children were exposed to

a one-hour "American Montessori" and machine-programed-instruction
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in reading and 89 disadvantaged subjects were exposed to a three-hour

program of similar content for one school year. Subtests (2 and 6) of

the Harrison-Stroud reading readiness test and a "vowel" test were

given as posttests. Results show subjects could be considered "ready"

to begin reading (as defined by the Harrison-Stroud test), one full

year ahead of schedule and with apparently "healthful" psychological

effects on children. Further, the one-hour program was as effective

as the three-hour program. Implications are that early instruction

is feasible and time in school could be reduced by at least one half

without learning decrement.



References

Bender, M.L. Control of attention and reduction of trial-and-error

responses in teaching machines.Unpublished doctoral thesis,

University of Illinois, 1966.

Bender, M.L. Use of pictures in machine-teaching a sight vocabulary

to kinderKarten children. Unpublished masters thesis, University

of Illinois, 1965.

Bitzer, M.D. Self-directed inguiry in clinical nursing instruction jay

means of PLATO simulated laboratory. Masters thesis, University

of Illinois, 1965.

Bereiter, C.E. Acceleration of intellectual development in early child-

hood, Research project 2129. U.S. Dept. of Health, Education and

welfare, O.E. Bureau of Research.

Bereiter, C.E. and Engleman, S. Teaching difautugyilmdlchildren in the

preschool. Prentice-Hall, Inc., Englewood Cliffs, N.J. 1966.

Bloomfield, L. and Barnhart, C. Let's read Detroit, Wayne State Univer-

sity Press, 1961

Dulany, D.E. The place of hypotheses and intentions: an analysis of

verbal control in verbal conditioning. In C.W. Eriksen (ed),

Behavior and awareness:a symposium of research and interpretation.

Duke University Press Durham, 1962.

Fries, C.F. Linguistics and reading. New York, Holt, Rinehart and

Winston, Inc., 1964.

Gilbert, T.F. "Mathetics: the technology of education." Journal of

Mathetics, I, January, 1962, 7-73.

60



Gotkin,L. and McSweeney, J. partimmat of a beginning reading skills

program using the Edison Responsive Environments instrument. Fourth

progress report on contract no. OE -5-85 -013, Institute for Develop-

mental Studies, School of Education, New York University, 1967.

Liurlow, H.F. "Learning set and error factor /Lem," In Hoch, S. (ed.),

Psychology: a study of a science, Vol. II, New York, McGraw Hill

1959.

Klausmeir, H.J, and Goodwin, W. Xearn..ng and Human Abilities. New York

Harper, 1966.

Mager, F.R. On the sequencing of instructional control, in Educational

techmlogx, DeCecco, J.P., New York, Holt, Rinehart and Winston,

1964.

Heebner, F. Behavioral analysis and instructional sequencing. In The

slay-sixth yearbook of the NSSE, Phil Lange (ed.) University of

Chicago Press, 1967.

Roth, R.H. Student reactions to prosrammed learning.. Phi Delta Kappan,

1963, 44, 278-281.

Stake, R.E. The teaching machine: tool of the future or passing, fancy?

Phi Delta Kappan 1963, 44, 247-249.

Stolurow, L.M. Teaching ky machine. Cooperative Research Monograph,

no. 6, 1961, U.S. Dept. of Health, Education and Welfare, (p. 54).



Appendix A

How to introduce children to the ERE and the START machines using the

We-Are-The-Vowels programs

It is important to introduce the child exactly right the first time

in order to establish correct behavior patterns. Go to the room. Get the

eye of the teacher. Ask her to let you have the child the first several

times only. Then you communicate directly with the child, you persuade

him, not the teacher. From the moment the teacher gives permission for

you to take the child she loses jurisdiction over the child till you

bring him back. After the first few times catch the eye of the child

and beckon with your finger or say "Johnny, your turn." Don't ask him

whether he wants to come. Suppose he says "No." Assume the child is

most eager to come. On the way to the machine room build up the child's

natural curiosity.

Special, instructions for the ERE machine. When you get to the room

say "See those toys --see this door --look in there --wanna see it?"

If child goes into the booth and starts typing let him, then leave him

alone. If he doesn't, ask him what will happen if he pushes one of the

buttons. If this doesn't get him started, you sit on the chair and type

for a while. Don't ask him to push the keys until he shows he wants to

do it very much. Then you say "you touch that one." 31mn't ask him --

just let him.

The moment he touches a key you react in great exuberance "yea"

and clap your hands in keeping with the child's and your surprise and

pleasure at what "that machine" did. Then say "I'm going to let you do

it for a while. When you hear the "bong" then that's all. OK? I'll
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come back later." Then stay out of the booth and off the intercom. Let

him alone.

Special START instructions. When you get to the room say "see those

toys." Make sure the program was previously rewound, ready to start at

the beginning, with the reverse lever in neutral position. When he sits

down simply push lever forward and say "listen to what it tells you."

At the first response stop, if he doesn't touch the response window and

make it go, slowly reach over and make the correct response for him --

no more. If he makes an incorrect response resulting in machine shut-off,

just say "hold that black button down," that's all. Go 'way and let him

alone.

Overall instructions.

Never say: "Come on, try it."

Never say: "Don't do it that way."

Never say: "That's wrong." --take "No" out of your vocabulary.

If he asks "this one?" say "what do you think?" or "you do it."

At first the child will be attentive to the program but he may soon

begin looking about to see what else the machine will do. The system is

designed to be automatic so stay out of it. It's his business what he

does with it and when. If you want to frustrate him or defeat the

system's self-teaching characteristics then correct him or say "don't

do it that way." You may say "you're a good boy (girl), or "you're doing

fine" --if in fact he is.
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