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Israel shares with other countries many educational problems, such as
overcrowded schools and lack of trained teachers. These problems have been
aggravated in Israesl by ﬁhg large immigration of recent times, which, according
to one estimate, has tripled the number of school age children during a ten
year pefiod.

In other countries programed instruction has recently been hailed as an
aid to solving, if not a panacea for, educational problems. Programed materials
have been developéd not only in the U.S5.A. and Western Europe but also in Japan
(National Institute for Educational Research; 1963), and India (Kuikarni, 1965).
Workshops have been held in Jordan and Nigeria to help introduce the idea of
programed instruction and to stimulate the writing of programs (Koroski and
Green, 196L).

In Israel there has also been some activity in programed instruction. The
ORT (Organization for Rehabilitation througﬁ Training) network of vocational
schocls has introduced an algebra program developed by Mr. Joshua Fliedel.

Other programs in technical subjects are in various stages of development. The
Ministry of Education has underiaken some informal tryouts of Hebrew translations
of an American mathematics program. The Ministry of Defense has been using a
llocally-developed geograyhy program with soldiers at Camp Marcus in Haifa.

The project described in the present réport attempted ﬁo explors mors
systematically the use of programed instruction in Israel for raising the level
of instruction. The reader who is aware of the conflicts that afise between the
demands of rigorous experimental control and the realities of administrative
necessity in the conduct of large-scale educational research in an American
satting may be assured that such conflicts also arose in the work reported here.

An attempt has been made to record what was done, why it was done, and what



was found. It is hoped that the present report will compliment the earlier
cited report of Komoski and Green (196kh), and will be of interest to others

engaged in adapting an educational innovation cross-culturally.

Chbice of subject matters

The subject matters chosen for programlng were (a) mathematlcs, and (b)
Engllsh as a foreign language.

Mathematics was the prime subject matter chosen to be programed. It is
a basic subject in the curriculum, and one for which success in teaching has
been relatively poor in Israel. It is the area in which the greatest number
of prograﬁs were in exisfence to serve as guidance in the construction of new
ones. As a subjech it had the added advantage of making minimal demands upon
the reading skills of the large propoftion of students for whem the language
of instructionltﬁebrew) was not the languagé spokén at home. Mathematics was
’programed'at the elementary stthool levél (fifth and sixth grades) and the high
‘school level (ninth grade). |

English as a foreign language is taught, usually with limited success,
in almost all elementary schools in Israel.in grades six through eight. Some
preliminary efforts were made in the project in the programing of introductory

,lessons'in English as a foreign language for grade six.



Y. Programed Mathematics at the Elementary School Level

Our basic assumption was that in general brighter students will learn no
matter how poorly they are taught, and that duller students, without some
radical intervention, will not. Our work was therefore primarily directed
toward studenfs‘of lower ability in the hope that programed instruction would
be an appropriate radical intervention.

Ideally a program is tried out and revised repeatedly until it is found
effective for students of given characteristics, and then it is used with such
students. qually the classroom teacher is familiar with the theoretical
background of pfogramed instruction, with prooclems in classroom use of programed
materials, and; of coursé, with the specific materials used in his class. We
were unable to closely approximate these,conditions.

Since there was no American mathematics program available that was aimed
at a well-defined group of low ability students, we decided; on the one hand,
to use (in‘translatién) an American program aimed at a more general population,
while aiso developing our own program spscifically for lower ability students.
In the first case we could expect a poorlmatch'between the population for which
the program was intended and the population with which it was used, and in
the second caée we could expect that limitations of time and mcney would pre-
clude the developmeﬁt of a really effective program.

Regarding teacher training, in many instances it was not known prier to
the start of the school year who would be the teachers of the ctlasses with
which we were to work. It was ﬁherefore not possible to give them intensive
tfaining before the séhool year began., Nor was it possible %o acquaint them
at the beginning of the school Year-with the entire program, since it was not

yet available.

O
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Programs

a, TEMAC. We had information that a commercial publisher in Israel was
preparing a Hebrew translation of a TEMAC program¥, not specifically inténded
for low level students, that covered the topics of addition, subtraction,
muitiplication and division of fractions.i* Since the numerically limited
Hebrew-language reading public does not usually provide a market for specu-
lative commercial publishing ventures, we hoped that including this program
in our project would encourage such ventures.

Several safeguards were taken in view of the fact that the program was
not Specificaliy intended for the students of low ability in which we were
'interesﬁed. Revisions were suggested to the publisher, aimed at simplifying
the language used, reducing the amount of reading required in many frames, and
remedying other deficiencies.

The program in fractions was to be used with sixth grade students who
presumably were ﬁreviously exposed to this material in the fifth grade, and,
therefore, were merely reviewing it. The program did not receive informal
tryout with individual students prior to classroom‘use in our study.

b. The Fliedel-Jacobs program. Neither the available bibliographies
(Cenfer for Programed Instruction, 1963; Hendershot, 1963) nor informal sources
revealed any programs particularly appropriate for teaching elementary school
mathematics to lower ability students. TFor phis reason we decided to develop

*‘f. . .
our own program;¥%The first one hundred frames were tried out with individual

*Murphy, D. P. Seventh Grade Mathematics. Chicago, Encyclopedia Britannica
Press. ‘

**Phese topics are taught in the fifth and sixth grades in Israel.

¥¥¥F1iedel, J., & Jacobs. P, I. Hashever hapashoot: Lefee shetat hahoraa
hametukhnetet (Simple fractions: A programed textbook). dJerusalem,
Tsrael: The Szold Foundation, 196kL.
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students, and revised on the basis of the information obtained during this
tryout. Because of time pressures, the remainder of the program was not tried
out in this way prior to classroom use.

The program, which was of the constructed response linear type, consisted
of frames bound into separate booklets. A vertical fcrmat was used,

-in which knowledge of results for a given framé appeared alongside the succeeding
frame. FEach student was provided with a cardboard sheet to mask the later frames.
A sample page of the program is presented in Appendix A,

Pedagogically, the concept'of a fraction was introduced in terins of the
concrete experience of dividing a whole into two or more equal parts. An
attempt was made to give the learner congiderable practice in applying a rule
before the rule was formally stated, or to avoid completely‘stating it if it
made né direct contribution to the desired criterion behavior. For example,
the learner had considerable experience working with fractions, including
adding and subtracting fractions of like denominators, and multiplying a
fraction by an integer, before the terms "nﬁmeratqr" and "denominator! were
introduced. In general the approach was to get the learner to work with

fractions, rather than to get him to talk about working with fractions.



Selection of classes

The Ministry of Education routinely classifies certain schools as primarily
serving "culturally deprived" students. The classification takes into account
the students! scores on an end-of-eighth-grade national examination (ihe §§Eg£),
and the students! socioeconomic circumstances. It was from this category of
schools that our sample was drawn.

For the ﬁurposes of super#ision of the elementary schools, Iesrael is divided
into six districts: Tel-Aviv, Jerusalem, Haifa, Central, North, and South.
To facilitate the distribution of materials aﬁd observation visits to the schools,
we restricted our sample to those "culturally deprived" schools in the Tel-Aviv
and the Jerusalem districts. Table 1 indicates by distri&t the distribution
of available mean scores on the Seker examination for the "6ulturally deprived"
schools. There is considerable overlap in the distributions for each district.
Our decision to work only with '"culturally deprived" schools in the Jerusalem
and Tel-Aviv districts, does not, therefore, give a grossly distorted picture
-of the entire population of "culturally‘deprived" schools, at least with regard
to their mean §g§§£lscores.

In the author's judgment, based in part upon observations made during a
pilot étudy in three Jerusalem schools, the TEMAC material would have assumed
a level of reading ability and of ability to manipulate symbols that students
in the lowest level of "culturally deprived" schools did not possess. For
this reason, the schools given the TEMAC material were chosen fram among those
culturally deprived";ggvzgg the highest Seker test scores, while Fliedel-Jacobs
material, not having been developed yet, was to be aimed specifically at the

lowest levels of "culturally deprived" schools.




Table 1

Distribution by District of Available Mean Scores on

Seker Examinat%%%ffor "Culturally Deprived" Schools

Mean North Haifa South Jerusalem Central Tel-Aviv
- 75 3 1 1
66 - 70 3 1 2 1 2 3
61 - 65 9 5 2 6 9 7
56 - 60 13 12 13 10 19 15
51 - 55 12 5 10 7 13 L
L6 - 50 2 1 5 2 5 1
L1 - 15 — — 2 — — —

Number of "Culturally

Deprived" Schools in 38 27 3L 26 L9 31

District

Total Number of

"Culturally Deprived" [ 6L 33 62 33 77 L6

Schools in District




The 57 of the 79 "culturally deprived" schools in the Tel-Aviv and
Jerusalem districts for which mean Seker scores were available were rank-
ordered in terms of those scores. Of the two highest, one was chosen at fandom
to provide a TEMAC-taught sixth grade class, and the other to ﬁrovide a sixth
grade control class for this program; this procedure was repeated with the
next two highest, etc., to obtain ten TEMAC-taught classes and ten control
classes. Of the two lowest schools, one was picked at random to provide a
fifth grade class to be taught by the Fliedel-Jacobs program, and one to provide
a control class for this program; this procedure was repeated with the next
two lowest, etc., until ten such pairs were obtained. ff a school chbsen in
this way contained two sixth grade ciasses (or fifth grade classes), the better
of the two, in the judgment of the principal, was included in the study.

The infeﬁtion was to first obtain a rough initial basis for a matéhed-groups
design and lster obtain more precise information for matching from tﬁe aﬁtitude
test and arithmetic pretest scores of the specific students in the selected
schools who would be in the study.

In three cases the schools picked by this method were judged to be
difficult to visit (e.g., not on a main bus route). In one of these cases a
more convenienfly located school from the Central District, having the same
méan Seker score as one of the three, was chosen as a replacement. The other
two replacéments were.chosen to be roughly.equivalent to the replaced schools
in the judgment of the school district supervisors. Seker scores wére not
available for these two schools. |

There\were several known shortcomings of the information given by the
§25§£.score for our purposes:

1. We had to assume that a test given to the eighth gradevclass in a

school one year would indicate the relative level of the fifth or sixth grade

c}ass in the same school the following year.
(8, .
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2. In some instances the Seker scores were not available, or, if avéil—
able, reflected undesirable biases from our point of view:

a. Among some of the smaller schools there had been no eighth grade
class the previous year, and therefore no Seker scores.,

b. Whether the test had been given at a particular school, and if
so, to whom,ldepended in a complex way upon both the principal and the students.
The principal might decide not to give the test, or, in a larger school, to
give it to only one of the two eighth grade classes, etc. Students'not inter-
ested in further schooling bejyond the eighth grade might aecide not to take
it, or %o go through the motions of taking iﬁ without really trying, etc.

The utility of the information provided by the Seker scores will be dis-

cussed in a later section.

e b o
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Input and Outcome Measures

Arithmetic Pretest. This was a 26-item multiple-choice test dealing in a

straightforward manner with the operations of addition, subtracfion, multi~

plication and division of whole numbers. Sample item:

b3x2=2
a) L6
b) L5
c) 83
d) 86

e) none of these

Aptitude Test. Raven's Progressive Matrices Test, 1938 Form, provided a measure

.of academic aptitude. Only Sets A, B, and C were used.

Teachers' Questionnaire. This questionnaire (reproduced in Appendix B) atterpted

to measure teacher attitude toward programed instruction (questions 2 to 17),
teacher attitude toward teaching arithmetic (questions 18 and 19), procedures
and problems in classroom use of the programed instruction (questions 20 to 26 ),

and teacher evaluation. of the specific program used (questions 27 and 28).

Booklet Tests. For each booklet of both the Fliedel-Jacobs-and the TEMAC program

two parallel achievement tests were constructed. They ranged in length from

15 to 20 items.

Postitest. This fifty item test, reproduced in Appendix C, was designed to
yield subscores on facility in addition and subtraction with fractions (items
1 to 16), facility in multiplication and division of fractions (items 17 to 35),

ERIC
Full Toxt Provided by ERIC 1 2
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understanding of the concept of a fraction (items 36 to hl), and word problems
(items 45 to 50).

Student Attitude. This single item (reproduced in Appendix B) attempted to

measure student liking for arithmetic.
Procedure

Teacher Training. A two hour training'workshop'was held during the. first

month of the school yeaf for the teachers whose classes were to be in the
experimental (program-using) classes. The workshop:began with the teachers
themselves'serviﬁg as students taught by a Hébrew trénslation of a self-

- instructional prééfam on binéry numbers (Silverman and Alter, 196/). This

was intended to give them some difect experience with pfogramed instruction.
It was féllowed by brief discussion of thelpheoretical background of programed
instruction, problems of classpoom maﬁagement,‘and the purpose, désién and -
procedure of the present study. Finally the teachers were;shown the first

(and, at that time, only available) booklet of the Fliedel-Jacobs program."

Classroom routine. The use of the program was begun during the .second month

of the school year in order to avoid interruptions in the experiment due to a
series of holidays occurring in the first month. During the initial class
léssqn in which the program was used the teacher went over the first five or
s8ix frames with the class at a group pace. <Then the‘studenﬁs proceeded on
‘their own. The teacher circulated among the students, making sure that they
undersﬂood,the mechanics of going:through'the program,.and also ofTéring sub-

stantive help with the subject matter as needed.

b
)
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Tﬁe teachcr answered student questions; and encouraged etudents to ask them.

In general the.comparison of experimental and control classes was one of
teacher~plus—program—taught vs, teacher-taught conditions, rather than program—
taught vs. teacher-taught conditions.

The students were told not to_"cheat" by looking ahead at the program
answers before producing their own. They were told they would be evaluated
‘on the basis of separately adminstered tests, father than on the basis of per-
formance on the program itself.'

The booklets tests were glven 1nd1v1dually to each student as he completed
the correspondlng programed booxlet and then graded by the teacher If the
student scored 80% correct or better, he then received the.next program booklet.
If & student scored lower than 80% corfect, he was to be given some combination
of additional instruction, determined by the teacher, of tutoring by the
teacher, reuse of program booklet, or use of textbook. He was then to be
retested with the alternate form of the test and allowed to begin the next
booklet regardless of score.

The booklet tests were intended to give feedback to the student as to
his progress, which is sometimes subjectively hard for him to gauge-durlng
exposure to a long series of carefully graded small steps., They were also
intepded to give diagnostic information to the teacher as.to.what exactly
had not been mestered; and to give to the programer both general feedback as to
the success of the program, and for the Fljedel—Jacpbs’program still in the
process of development, feedback on the usefulness of certain specific features
of the program, e.g., the use of segmented rectangles as a.schematic device

(see Appendix A , framelo4 ).

14
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It should be noted that the classroom situation we wished to generate in
the teacher-plus-program-taught classes was much more of a radical departure
from "conventional! instruction than it would be in the United States. In
most of the classes in our sample,lecture by the teachér and a limited amount
of recitation by the student was normally the predominant pattern of class-
rooﬁ activity. An American class that has not used programed instruction per
se has generally had more prior experience with individual pacing, teacher
inﬁeraction with individual students, and use of workbooks or other materials

for individual use.

Testing. The fifth-grade classes were given the arithmetic pretest and the
student attitude inventory during the first two months of the school year,
prior to beginning the use of the program in the experimental classes.

The following instructioné were sent to the teacher:

15
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We are now conducting an experiment on programed instruction. Some
classes, in the experimental group, a;e using newly-developed materials called
programs, while other classes, in the control group, are using conventignal
materials.

In your school, class ____ is in the(experimentau (control) group.

At thié time we would like a measure of both how the student feels toward
arithmetic as a subject and a measure of what the student can do in arithmetic.
For these purpoées.we have a questionnaire and a test which we would like to
have given on (date) during the arithmetic class.

1. The questionnaire. The teacher should show how this type of question-
naire is answered by putting on the blackboard thissample question:

Which do you like to do ﬁost?
.Play football
Read
Go to movies, etc. :
Which do you like to do least?
The teacher should tell the class that no ahswer is "right" or "wrong" for
everybody.‘ Allow five minuﬁes for the questiornnaire itself.

‘é. The test. The teacher should go over the instructions on the first
page and make sure that each student understands them. Then allow each student
to work on the test until the énd of the double<claés hour. We do not expect
all stuaents, and perhaps no student, to finish during this time;"

For the sixtﬁ grade classes, score:on the arithmetic pretest wefe already
aﬁailable from a testing program carried out during the previous school yéar.

Tﬁe instructions were therefore mcdified accordingly to refer only to the

student attitude inventory.

O
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The Progressive Matrices Test was administered to both experimental and
control classes during the course-pf the schodl year. It was assumed that
experimental treatment would not differentially affect séores on the test,
and that therefore the same relative rankings of classes would have been
obtained had the test been given at the start of the school year.

The test was administered in group sessions. The proctor (firom the
research staff of the Szold Institute) explained the nature of the tasks in
the test, and the use of the sepafate answer sheet, He went ovér with the
class the first three questions (A1, Ay and A3) and then.allowed 20 minutes
for working the remainder of Sets A, B, and G (a total of 36 items). For
almost all students this was sufficient time for attempting all items. The
test was Scored for number right. The writer was present during the adminis-

tration of the Progressive Matrices Test in 36 of the L0 classes.

The teacher attitude inventories were administered by mail to the
teachérs of experimental classes only, four months after the étart of the
experiment. Provi§ioﬁ was made for anonymity of reply. The arithmetic post-
tesl, was administered and the student attitude inventory readministered at
the.end‘of the school year.

" An attempt was made to visit each experimental class at least once a
moﬁth dufing the course of the experiment. Each control class was visited

at least once for administration of the Progressi#e Matricés Test.

/

Departures from the Plan

The preceding pages have provided an idealized view of the planned
procedure. There were a number of departures from this plan, some of the

type that are likely to-occur (but not necessarily be reported) in any large

17
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‘scale-educational field study in the United States, and some that are probably
unique to the Israeli setting. The departures from the plan are described
here so that each individual reader can decide for himself to what extent

the conclusions reached here may require qualification.

It has already beeh noted that neither the Fliedel-Jacobs or TEMAC program
was available in its entirety at the start of the expefiment. In this study,
as in most others, students were fbund to go through the program at vastly
different rates. This meant that the faster students often had to wait a
number of days, or in some cases, weeks, between the completion of one
booklet and the staft of the next. This waitimg period was handled in different
ways by different teachers. A "conventional" lesson was often held when a
- sufficiently large number of students were waiting for the same booklet to
warrant it.

To further complicate the scheduling, a nationwide postal strike of more
than a month's duration restricted communication between the cooperating schools
and the research office. Mail had been a primary channel for sending tests
. and program booklets, and receiving back booklet tests and otmer infdrmation
about the progreés of the study from the schools. The strike requirsd that
personnel be diverted from other activities for the hand delivery of materials,
and also required the greater use of the overtaxed telephone system for
communication.

In two cases a sixth grade class in the experimental group was judged
by the teaéher or the district supervisor at the time of the teacher training
workshop as beiné too weak to derive maximum benefit from the more difficult
TEMAC program, and so was given the Fliedel-Jacobs program instead. A
particular sixth grade class that had been using the TEMAC program for one

month was judgsd by the research team to be grossly mismatched, and was

18
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switched at that point to the Fliedel-Jacobs program?é In one case most of
a sixth grade class were given the TEMAC program, but three students, who
vwere considered "retarded" and-who would have beeﬁ placed in a special class
for the retarded had one existed in that locality, were given the Fliedel-~
Jacobs program, and not included in the data analysis.

The end of the school year brought additional problems concerning the

posttesting. Por various reasons posttests were not available in five

‘experimental and three control classes. In several of these cases there had

been one or more changes of teacher during the sriiwol year, and the latest

teacher was unwilling to give the test or unaware of the necessity of giving

it. In two cases the tests were apparently given but misplaced. Two classes,

one experimental and one control, in which conditions had been especially
chaotic, were dropped ffom the analyses. A control class that contained only
seven students, in contrast to the overall mean class size of 25, was also

dropped from the analyses.

*In subsequent analyses of treatment effects these three sixth grade classss

will be considered as fifth grade classes.

15
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Results and Discussion

Following Jacobs, Maier and Stolurow (1966), aptitude, arithmetic pretest,
and pre-attitude will be considered as input characteristics and achievement
and post~attitude as outcome measures. In this way the evaluation of the two
self-instructional programs will take into account both a cognitive dimension

_ arithmetic pretest, :
(represented by the aptitude,/and achievement measures,), and an affective measure
(represented by the pre- and post-attitude measures) .

Our basic questions are whether the experimental and control grcups show
different levels of input and of outcomes, and how input is related to outcome
within each group. Finally, data from the questionnaire administered only
4o the teachérs of classes in the experimental groups will provide informaticn
on the strong and weak points of thelexperimental procedure and of the prograius,
as seen by the teachers. |

The two variables of academic ability and achievement were considered

basic in the sense that students who, through absence, had missing data on

the Progressive Matrices Test or the arithmetic posttest were dropped from

the analyses. The class, which was the unit of assignment to conditions, will
be considered the unit for data analysis. For each input and outcome measure

a class mean was computed.

Input comparisons. Of the three input measures, six class,means for pre-

attitude, seven class means for arithmetic pre-test and no class means for
academic aptitude were missing. Since mean academic aptitude and mean arithmetic
.pretest correlated .71 for all the fifth grade classes and .62 for all the sixth
grade classes, arithmetic pretest was dropped from further analyses, and academic-
aptitude lone was taken to represent the cognitive domain in input..

We had: used ths Seker examination to separate higher level from lower

level "culturally deprived" schools, and as a rough basis for matching

[KC
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experimental with control classes. Our assumption was that the mean on an
achievement test battery (the §§EEE) for a group of eighth graders at a
particular school one year could be used to predict mean score on an aptitude
test for a group of fifth or sixth graders at the same'school the following
year. The input data from our sanple permit a check on this assumption.

The corrélation between mean Seker score for eighth graders one year and

mean Progressive Matrices score for the fifth grade class in the same school

the following year was .69 (n =17, p ¢ -01). The correlation between mean

Seker score for eighth graders one year and mean Progressive Matrices score

—————

for the sixth grade class in the same school the following year was -.07
(n = 16, not significant). These results suggest that the Seker'was'appro—
priate for separating higher level from lower level schools, but could not be

used for meaningfullynmétching pairs'of schools.

Input-outcome relationships. The means, standard deyiations, and inter-

correlations of the inpﬁt and outcome measures. are shown separately for all
experimental classes together and fbr'all control classes together in Table'2.
For each group'the input variable df‘aptitude is‘hiéhly correlated with the
outcome variable of achievemeht. This is in line with the finding of another
large scale program evéluatipn study that also used the class as the unit of
analysis (Maier and Jacobs, 196L) .

For béth'groups, however, all the other corrélations ;ré'négligible. It
is difficult to believe that the rack of correlation between pre- and post-
attitude méasures reflect instability of attitude under both teacher—taught
and fﬂacher plus program;taught conditions. Maier and Jacobs (196L) had
found a high relationship between pre- and post-attitude toward the subject

matter for different groups of classes taught by teacher alone, by prograﬁ‘alone,

O
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Pre-attitude

Achievement

Post-attitude
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%
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Table 2

in Elementary Schools

A. Experimental Classes
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Intercorrelations of Input and Outcome Variables

Mean
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2.66
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7.39
L2

2.32
.56
7.69
4o

1=

17
b
17
16



- 21 -

and by a. combination of teacher and program. Perhaps deficiencies in

measurement (a single item was used) and differential loss of data (pre-attitude

data, post-attitude data or both were missing for nine of the 32 classes)
explain the present failure to obtain a correlation between input and outcome 5

in the affective. domain. In any event, further analyses of the attitude scores

will not be made in the "outcome comnarisons" section.

Qutcome comparisons. In view of our sampllng procedure, and the departures

-

from the plan that have already been mentioned, outcame comparisons between

experimental and control-groups may be viewed in terms of a somewhat patched-up

Posttest-Only Control Group Design (Campbell and Stanlej, 1963).

Means for each group on each subsection of the arithmetic posttest are

presented in Table 3 . Effects of experimental treatment and of grade level

have been analyzed in 2 x-2 analyses of variance, as well as in 2 x 2
analyses of covariance with aptitude as cOvariane—(Table 4).

The analyses of variance indicate‘for'each subtest the sixth graders are
superior to the fifth graders, and for the subtests of conceptual understanding
and word pfoblems with fractiens, the teacher-plus-program-taught elasses are

superior to the teacher-taught classes. The anaiyses of covariance indicate

that when dlfferences in aptltude level are taken into account, there is no

dlfference in achievement due to grade. In neither set of analyses does a |

significant interaction appear between‘grade level and expefimental treatment.
It appears, then, that each program makes a eignificant" contribution
toward teaching conceptual nnderstanding of fractions, and in handling of word -
problems with fractions. Furthermore, these benefits of the programs.are not
offset by a loss of skill in addition,’subtfaction, multiplicaﬁion and division €

of fractions.

o
co
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Table 3

Group Means and SD's on Subsections of Arithmetic Posttest

Fifth Grade Experimental
Fii‘tﬁ Grade Control
Sixth Grade Experimental

Sixth Grade Control

tgattion s | WAL | comoepts | prosien
Mean 8D Mean SD Mean SD "Mean SD
9.45 2.5k 6.41 2.61 h.32.1.35 [ 3.08 .983
8.34 1.22 6,10 2.8 2.75 0.92 2.12 .82
1.6l 1.65 9.87 3.25 5.29 0.7, | 3.83 .879
10.13 2.3L 9.8l 3.57 4.88 1.23 3.13

N\
H>
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" Table L

Analyses of Variance and Covariance of Scores on each Posttest Section

~ Analysis of Variance

Analysis of Covariance

| df s F . daf M F
Addition end |Grade Level 1‘ 31.558  6.69 i_ No) I S—
Subtraction rreatmént- 11 13.675' 2.90 1 10.§h5 3;36
o |1 218 - 1788 -
Error 28 . . }.716 27 3.258
Mﬁlﬁiplication Grade -Level 1 102.951 9.38m¢ | 1 3.801 -
‘ and‘Divisioﬂ | freatmen£ 1 2230, -~ | 1 .009 -
CLxT 1 159 -- 1 002 --
Error 28 10.980 271 8.010
06ncgpts Grade Lével' 1 18.898 | 13;65#% 1 .961 i.O9
Tneétment 1 7;826 5.65% 1 6,606_ 7T
GLxT 1 . 2,691 194 |1 2.068  2.3L
‘ Efror’. 28 - 1.384 27 .88l
érpbiems Grade Tevel 1 6.159" .6,37* 1 061 -
| | frreatment | 1 5.373  5.6x | 1 L.660 6.3
oLt 1 127 - 1 oW -
|Error  28 967" ‘27. .73L -
#p ¢ .05
#xp £ .01
20
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In any such evaluation study one should consider whether the posttest was
in some way biased in content or format in favor of the experimental classeé.
The divquent approaches of the two programs makes this rather unlikely in
the preseny study.

Teacher questionnaire results. One methodological point in interpreting

the teacher questionnaire results®is the extent to which the teachers may

merely be giving what they consider to be socially desirable responses. Tﬁe

fact that only about half of the fespondent# thought that one learns faster

with programed instruction (question L) and that learning from programed
instruction is not less thorough (question 5), along with the fact that the
teachers were willing to volunteer critical comments (free responses h§—52), suggest
that social desirability waé not a major determinant of their answers. A

second methodological point is that only 12 of the 16 téaphers of experimental
classes returned fhé questionnaire, and not all of thésé 12 responded to each
question,

B Thé'answeré to questions 6 through 9 indicate 'an almost unanimous belief
among the respondenté‘that programsd instruc£ioﬁ teaches the student honesty'
and responsibility, increases»his.ability to work indepeﬁdently, and at‘the
same time, does nct reduce the s*udent's motivation to lea?n, or teach him to
think in a mechanical fashion. Eight out of 10 respondents were willing to

use programed materials for teaching the following year (question 25). In

" general, -then, the'teachers'were favorably iﬁpreésed with the advantages of

programéd instructioﬁ, were willing to use programs again, and were able to
point out specific featuras that they felt, if remedied, would increase the

effeCtivenessuof.the programs.

*See Appendix B.

)
n
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- Programed Algebra in the Vocational High Schools

In the preceding year a preliminary version of a linear program in algebra
was informally,triea out in four vocational high school mathematics classes.
The reéults were sufficiently enqoﬁragiug fo£ £Urther revision and try out of
‘the program. Thirteen experimental (pfogram—taught) and seven control (teacher-
taught élasses.were méde available for this purpose, ‘Unfortunately é variety |
of.cdmpléx administrative reaéons permitted only an ex post factd research

-design.

Method

Subjeéts

The 13 program taught classes were located in seven different schools.
Comﬁlete data were'bbtained for 369 students. The seven teacher taught classes
were’iocatea iﬁ'two different séhools. Complete data were obﬁéined for 181
students.

Program )

The p,ro,gram' (F;i_édel, 1961;,) was of the linear constructed réspons‘e. type,
and consisted of approxﬂnatel& 3000 frames. Each of tﬁé 26 sec#ions contained
a review seétion,'and é unit test. It was presented in the form of a programed
textbook, that is, without the use of a machine.

?rocedufe '

The»;tudy was carried out among ninth-grade algebra classes in vocational
high éehoois. Classes in the experimental grdup used the program texﬁbook as
the main vehicle of instruction, and did not have a coriventional textbook. |

Classes in the control group used a conventional algebra textbook, and presumably

o
~1
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‘had more teacher-dirccted instruction. The assignment to experimental or
control conditions depended on a variety cf administrative considerations,
including superviscr-principal—tcacher relations, location of school,:and cost
factors.,

Input Measures

Raven's Progressive Matrices Tegt, 1938 form (Sets A, B, C, D, E), was

administered in group sessions. It served as a measure of academic aptitude,
The mathematics achievement test from the UNESCO battory (Foshay et al,
1962) served as a pre-test in mathematics.

Output Measures

A flfteen item posttest in algebra served as the only outcome measure,

The:test is reproduced in Appendix £.
Results and Discussion

The means, standard deviations and intercorrelations of the.input and out-
come measures are shown for experimental and control groups separately in
Table-y._ The two groups are closely matched in terms of input characteristics,
which should make the comparison of the outcome measures in the two groups more
interpretable In general the input and outcome measures, as might be expected,
are posltlvely correlated. An exception is the negacive correlatim {not
scatisfically significant) between aptiﬁude and posttest for the experimental
éroup. o

AVMann—Whitney'g Test shows the experimental gcoup to have significantly
higher posttest sccresv(p & .02, two-tailed test). The correlational results |
scggest that the success ofgthe prcgram stams from.washing out initial differences

in aptitude among the classes, a situation often sought after but seldom obtainsd.
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Table 5
Intercorrelations of Input and Outcome Variables

in Vocational High Schools

A. Experimental Group (N = 13 Classes)

1 2 3 Mean SB
1. Aptitude ' .56 -.31 ' . 68,573 6.10
2. Pretest 56% L0 €0.31%  6.55
3. Posttest .31 o 7.38 1.81

B. Control Grouﬁ (N = 7 Classes)

1 2 3 Mean sD
1. Aptitude , A .66 71 67 L9 5.00
2. Pretest 66 . : .82 &0 . 20w 7.00
3. Posttest il .B2x | k.66 2.78

*p € .05

¥peg ¢ Scores were transformed to percent correct of total.

AN
e
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Since the design here is that of an ex post facto experiment (Campbell and
 Stanley, 1963), we cannot conclude that the same finding would have émerged
had there been random assignment of classes to the treatments. Nevertheless
the present results, given the limitations in the degrée of experimental
control‘ that was administratively feasible, strongly'suggest that use of the

program be continued.
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JI The Programing of Inﬁroductory Lessons in English as a Foreign Language

It was not possible to devote -considerable effor# to the prpgraming of
English as a foreign language. Inétead an attempt was_made to develop some
introductory 1e$sons to demonstrate the approach that could be taken if
adeqﬁate support were available.

Regarding pedagogy; it was decided to use the direct approach, with minimal
teaching of grammaf'as such, and to have the development of listening and
speaking skills precede the development of reading and writing skills.

Materials for several hours of introductory instruction in English as a
foreign language were prepared. dnly part of this material, dealing with

listening and speéking skills, was tried out.
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An informal tryout of the English material was held with two Hebrew-speaking
fifth grade students who had nu previous background of instruction in English.

The auditory stimuli and the instructions were conveyed by a pre-recorded
tape. The instructions were supplemented, when necessary, by a member of the
research team who was present.

The material covered the six sentences "I am a boy," "I am a girl," "You
are a boy," "You are a girl," "He is a boy," and "She is a girl." The behavioral
objectives were (a) the student, seeing a picture thai represented one of these
sentences (e.g., Figure la represented the sentence ;I am a boy"; Figure 1b
‘represented the sentence "He is a boy") should speak that sentence so that it
would be recognizable_to a native speaker of English; (b) the student, upon
hearing one of six sentences spoken, should pick out the appropriate corres-
ponding picture. |

The student first listened to each of these six éentences spoken several

times. No response was required. This was.a familiarization phase intended to

accustom him to the sounds of the language, and specifically to the. sounds of
thesevsix sentences.
'In the second phase he listened to 13 pairs of sentences and was required

to write down, after each pair, whether the sentences were the "same" or

"different." During this sound discrimination phase he received immediate
knowledge of results from a programed answer sheet. 'The diécrimination pro-
gfessed from easy £o hard in terms of number of identical elements, e.g.,
a "different" pair early in the sequence was "I am a boy" and "You are a glrl"
and a "different" pair toward the end was "You are a boy" and "You are a girl."
The third phase was that of association, that is, linking the spoken

sentence to its pictorial representatjon. The student heard a sentence and

.\)
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(a) (b)

Figure 1. Drawings to represent

"I am a boy" (a) and "He is a boy" (b)
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looked.at the corresponding picture. No response was required. The set of

. . , phase/ Then ’

pictures used in the association/kaq/gone through a second time with the student
listening to each sentence from the tape while looking at the correéponding
picture, then repeating the sentence out loud. This was the vocalization phase,

during which the student did not receive explicit feedback as to the correctness

of his vocalization. It was followed by the sound-picture discrimination phase,

in which the student heard a sentgnce, decided which of a pair of pictures
represented that sentence, and received from a programed answer sheet immediate
knowledge. of results.

There were five cycles of aésociation phase, vocalization phase, and sound-
picture discrimination phase. The number of sentences in each pha;e in each

cycle was as follows:

Cycle 1 Cycle 2 Cycle 3 Cycle L Cycle 5

Association 2L 20 15 15 16
Vocalization 2k 20 15 15 16
Sound-picture 12 6 6 6 b

Discrimination

gesults

Tﬁe two students appeared nervous and ill-ét;ease, which was under-
standable ih view of the unfamiliar surroundings (the research office),
the unfamiliar task, and the presence at various times of from two to four adults.
The first behavioral objective, "saying whaﬁ they see', was very poorly

attained. Even in the vocalization phase, which involved the lower level skill

&
>
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of merely repeating what had just been heard, the sentences were often very
garbled, e.g., "I are is girl." This may in parf be due to the strained
circumstances described above,. and in part due to the fact, which became pain-
fully obvious, that the six sentences contéined a number of sounds not occurring
in Hebrew, and quite unfamiliar to the children. |

The second behavioral objective of pointing out the correct picture in
response to the spoken sentence was better realized. Out of a total of 3L
sound-picture discriminétions in the five cycles together, one student had
26 right, and the other student 29 right. A chance level performance would
have been 17 right.

From this informal tryout a number of weaknesses in the material and

in the procedures were noted.

e
wul
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General Discussion

Implications for improving instruction in Israel. The evaluative studies of

three.mathematics programs, carried out in Israel and reported here, have shown
in each case that classes using the program learned more than classes uéing '
conventional textbooks. Clearly one cannot conclude that classes in Israel
“using any program will learn more than clésses using conventional textbooks,

or even that classes in Israel using any mathematics program will learn more
than classes using conventional textbodks;_ "...éonclusions from an evaluative
study of a single instrument apply only to that particular instrument, and the
generalizatioh of the resﬁlts ﬁo other instruments of the media it represents
have, at most, the status of untested hypotheses (ILumsdaine, 1963, p. 596).

On the other hand, the method of sampling schools and of assigning
classes.to the experimental conditions for the evaluations of the Fliedel-
Jacobs program and the TEMAC program permit the extrapolation of the findings
for these programs to the larger population of 315 schools in Isréel designated
as primarily for culturally deprived students. Wé may expect that ifffhe
TEMAC program were given to a new group of higher level schools in this popu-
latioﬁ (as de fined by school mean on the §gkg£), and if the Fliedel-Jacobs
progrém were given to a new group of lower level schools in this population,
both program taught groups would learn ﬁore than would comparable groups using
c&nvehﬁional textbooks. In Lumsdaine's terms, while we have no basis for
generélizing'our results to other instruments (programé% we do have a basis
for generalizing our results with two particulaf instruments (the Fliedel~
Jacobs and TEMAC programs) to a larger population.

Neithér the present research nor any other research can prove or disprove

the general'proposition that "Programed instruction is better than conventional

36
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instruction"., Within the limitations of the present studies, however, both

locally produced programs and a translation of an American program have been
successful in Israel; and the success has been both at the elementary school
and the high school levels. These findings should prove of heuristic value

to Israeli educational authorities. |

Implications for improving instruction in other countries. According to some

'observers "...the greatest contribution of programed instruction to education

may well be made in the developing countries (Schfamm, 1962, p. 34). Schramm
cautions, however, that most of the work'in programed instruction has been

done in the United Siates; and that we must be sensitive to the different

needs and circumstances of the other cultures in which programed instruction

may bé introduced. The context of the evaluative studies described here differed
in several ways from American studies of "programed" vs. "conventional" instrucfion:
in the Iéréeli setting the teachers 'in general had fewer years of formal educaﬂion
than their American counterparts, the languagé of instruction was often not

the language spokén in the students 'homes, the students did not have as much
experience with nonprogramed textbooks, workbooks, wall charts, and other teaching
aids commonly foﬁnd in American classrooms, and, in the ﬁriter's opinion, the
students generally played a more passive role in classroom activities dominated

by the classroom teacher. The success of prog?amed instruction under these
éircumstances ma& provide encouragement for other ccuntries in which similar

circumstances obtain.
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Implications for research in comparative education. In a recent pioneering

study (Foshay et al, 1962) cdmparative data were collectsd on the scholastic
achievement of thirteen-year-olds in twelve different countries., This was

a first'step in obtaiﬁing information about the outcomes of different
national educational systems. A fhfther step forward-wpuld be to test the
séhdlastic achievement of studenfs in various.countries after they heve had

a common learning experience. Programed instruction could serve as a

common learning experience, by providing basic control over both the content

and the method of instruction.

In the present studies the widely used Progreséi&e Matrices Test was
an input variable highly correlated with acﬁievement pnder both progfamed
and conventional instruction. This'test doﬁldﬂbéiuged in various countries,
together with translations of the Fiiedél-Jacob; o%;TEMAC programs, and
the corresponding posttest, to add a new dimeqsiéﬁ;ﬁo research in comparative

(
education.
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Appendix A. Sample Paﬁe from Flicdel-Jacobs Program
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Appendix B. Teacher Questionnaire

Dear teacher:
‘At the initiation of the Ministry of Education, the Szold Institute is
'conductihg extensive research‘on‘teaching arithmetic through programed
instruction. We are interested in the reactions of the part1c1pat1ng teachers
to help us plan the continuation of-our work. Please answer the questlons
presented in thls questlonnalre.
Answer bhe questlons in therorder they are presented here. Answer all
_ of:them; if you have 'some difficulty in replying, choose the most aopropriate

_answer, Your answers will be confidential, and used cnly for research ﬁurposes.

1. What did you know about programlng at the start of this school year?
a. I knew nothing about it. (71)*
b. I had heard about it, but knew very little. {4/
¢. T had read about it in the press. ()

ﬁ, I had examined some programed instructional materials. {OJ

In the next two questions you are asked about the general opinions of
other teachers about programing. You meet many teachers and hear their
opinions. Try to answer here. according to your impres51on of what thelr

opinions are. Remember, you are not being asked about your own opinion.

2. What is the general opinion of teachers about programing?
~a. It is useiess. ,fOJ |
b. It has a’'little use.(B)
¢. It is of much vse. t3)

d. It is of very mach use. (1)

_*The number of respondents choosing each alternative is given in parenthésesz
y Free responses to questions 20 to 29 are listed in this Appendix following the
E (:questlonnalre itself. : : : :
. n.au: A (]
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3. Programing, like any other system, has advantages and disadvantages.
What is the general opinion of teachers about its disadvantages?
a. The disadvantages are so big that it is not worthwhile to use

this system. (1)

b. The disadvantages are large, but even so it is worthwhile to use

programing. (1)
¢. It is possible to overcome the disadvantages. (b)

d.- The disadvantages are of little importance. (/)

For the followiﬁg statemsnts answer "right" or "wrong" according to
2223 opinion. There may be some statéments that afe not-cdmpletely'right of
wrong. In such cases choose the anawer you think is the more appropriate of‘
the two. |
For each statement indicate your'anSWer by circling the letter "R" or
"I, For example: Jerusalem is the capital of Israel. Gg W
L " One learns faster with progrémed instruction than.with other systeﬁs.
5 iearning from pfégramed instruction is not as.thorough.
6. Programed instruction reduces the students mofivation_to learn.
7. Programed instruaction teaches the student to work independently.
8. Programea insfruction teachés the stuﬁent to learﬁ ﬁechanically,
without.devéloping his thinking ability. |
9. Programed 1nstructlon teaches the pupil honesty and respon51b11*ty
10, - Programed instruction is approprlate for all the pupils in the class.
iif Prqgraméd 1nstructlon is appropriate inv only the best puplls.

12. Programed instruction is appropriate for only the worst pupils.

ji )
¢

ReeD W (6
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13. It is not worthwhile to teach Bible studies in the sixth grade
by p.i. () w @)
14, It is worthwhile to teach Hebrew studies in the sixth grade by -

p‘i‘ | R'(ﬁ) W(ﬂ'}
15. It is worthwhile to teach Engliéh {(as a foreign 1ahguage,) in the
sixth grade by p.i. : RS v (‘f)'

16. It is not worthwhile to teach arithmetic in the sixth grade by p.i.  K(Y W,

17. How does progfamed_ instiruction affe:ct teacher-pupil relations?
a, It improveé relations because thé .'beac‘ner will dedicate more
time to indivicual work with the pupil. (77 |
b. .There is no dii‘ference in this regard between programed
and conventional instruction. (5)
c. It worsens relations because the pupil learns from the book

and not from teacher. (0)

18. How interested are you in teaching arithmetic in the school?
a. very interested L?)
b. fairly interesi‘;ed (‘H
e, siigh-\ély intérésted (o) .

d. I am not interested ()

19. Rate the followiné subjects according té how difficuli you.find it to teach
them. Put a "1" next to the hardest gubjédt t6 teach; and so on, and a
"yt next to the easiest subject to teach... |
a. arithmetic - (1, ‘/1,1 3,3,3,3, 3;3) +%).
b. Hebréw
c. ‘Bible stgc_iies

d. History

d4
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In the following section you are asked some questions about how programing

was used in your class., For each question a space is provided for you to

elaborate upon your answer.

20,

2l.

22.

23.

2h.

Were reading problems a source of difficulﬁy‘fof your class in using

programs?
a. Yes (5

b. No (D)

:Did the pupils acquire a.firm knowledge of the subject matter from

the program?
a. Yes (5)

b. No (3)

Did the pupils work on the program at home? If so, tell how much,
what problems emerged, etc.

a. zYes (5

b. No (5)

Did you also give frontal lessons# In arithmetic?
a. Yes (1)
b. No (U

Did you give your class other homework? If so, give details.

a. Yes Uo)
b. No (3J

#* . .
Teacher directed lectures or discussions for the entire class.

1)
ol
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25. Are you interested in using this (programed) material for teaching

next year?
a. 'Yes'(fj
b. No ()

26. How did you deal with the problem‘of individual differences in pacing
among the'pupils?‘ -
a. by slowing down the faster pupils (3)
b. by accelerating the slower pupils ()

c. by permitting each one to progress at his own pace.(!\)

In the following section we want your cfitical‘comments concerning the

material you have been using.

27. What defects in pedagogical approach did the program have?

28. What topics were not sufficiently explained? ‘What other inadequacies

in the éiplanations were there?-
29. What are the main problems in teaching with this system?

30. Have you taught arithmetic in Sth (6th) grade in previous years?

How many years? Please add any other éomments you wish to make.
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Free Responses on Teacher Questionnaire

Were reading problems a source of difficulty for your class in using
Programs? _
(1) The difficulty lay in understanding the questions.
(2) A large number of pupils are not reading well withbut vocalization.

(3) Difficulties were encountered due to misprints, also to the fact

that we were giving the.material to the pupils in a new form.. We had to
explain the form of the arithmetic to them.

(4) Some pupils are.immigrants, and therefore it is difficult for
them to understand what is required of them.

(5) I have only been teaching the class for a month, and I have not

noticed any difficulty.

Did the pupils acquire a firm knowledge of the subject matter from the
program? ‘
‘ (6) My pupils had already studied this material by the frontal method
of feaéhing; and the ﬁew booklets were used only for repetition.
(7) This concerned.only the good pﬁpils, the other (illegible) %
had to (illegible) the reading. '
(8) Only 5 or 6 pupils out of 33 knew the material well when they
finished the booklet. |
(9) The good pupils succeeded in learning the material by this method.
_The others understood the material when it was taught gradually, but
understanding was not evident from the examinatibn, nor in repetition.
| (10) After the pupils became acquaintea with the programing format,
they learned_weii. |
(il) The good pupils made progress, but the weak ones (also those

weak in languagé) did not master the material.

a7
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(12) The programed material succeeded in teaching only some of the
pupils, and enabled them to master the material.

(13) Knowledge in this subject is like that in other subjects.

Did the pupils work on the program at home? If so, tell how much,
whal problems emerged, etc.

(14) A large number of booklets were broﬁght back in bad condition,
therefore T preferréd to keep them in class.

(i5) Each pupil got a book to take home.

(16) With this metﬁoé, there is no material to study at home, therefore
homework can be given from a book which fits the level of the material in
the booklet.

(17) The pupils are not taking the bookléts home, because I am not
sure if they will be perfect.

(18) The pupils work on the booklets at home, and try to finish it
quickly in order to get started on the next booklet.

(19) I am not giving the booklets to my pupils, because I cannot

supervise them.

Did you also give frontal lessonsi in arithmetic?

(20} Because there was not continuity in sending the material, we
taught by the two methods together.

(él) When I see thét most of the pupils do not understand, I.give

them frontal explanation.

*_
Teacher directed lectures or discussions for ‘the entire class.

adx
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(22) Because I saw that most of the pupils were not making progress
from the booklets, I gave them some frontal instruction, but noﬁ, on the
whole; on material in the booklet. o

(23) The pupils usually finish the work_in'ﬁhé booklet in li lessons:
it 1s hard to explain the material on the bléck-bpard:- and so I have time
left to teach according to a book which usuélly'cqffesﬁonds.to the stage
of the booklet.

.(2h)l In my opinion there is need for frontalllessons from time to
time, to teach the material that is lacking in the booklet, and to clarify
certain points which are not mentioned there,Adr.are not explained fully
enough. (This goes for good pupils as well).

(25) When I see that something is noticleér to the Wholejclass, even
though they studied it according to the prescribed'method, I explain it
to them by frontal teaching.

(26) Review lessons on material are givéﬁ‘in frontal léSSOns,
€.8., T e.v:ié w of material dealing with fractions, gdding, subtracﬁing,
multiplying or dividing, and review of the mﬁltiplication tables.

(27) Wnen the pupils finish one booklet and have not yet got the

‘following one, I give them frontal lessons in the meantime.

Did you give your class other homework? If so, give details.
(28) I want %o test their understanding of the ordinary material,
by questions and exercises,>inAthe study-book,‘byathe:usual method. ‘
(29) Wﬁen the pupils learn from the bookleﬁ; fheyrhave no other home-
work. When I started with frontal lessons; I,gave‘ﬁomework Sased on the

material I taught (in class).

Y& Y
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(30) Homework from the book, but not very much: because without
explanation the homework is not clear. It is not élways acceptable to
give, on the éﬁe hand, lessons by this method, and, on the other hand,
work in the booklet according to another method. |

(31) I gave lessons. to supplement this material, to strengthen and
explain other points which are not dealt with in the booklet.

(32) oOften when I explain something which is not cleaxr fo them, I

. give  them homework just on this material.

next

(33) Only when frontal lessons are given do the pupils get exercises
based on what was studied in the same lesson. _

(34) I continue to teach the four basic arithmetical operations,
especially long diyision, adding, subtra9bing, and the use of 0, - this

is true also when we have no booklets-

Are you intefested in using this (programed)} material for teaching
year?
(35) I cannot give my opinion yet.
(36) I have not yet made up my mind. 7
(37) To my mind, this method is suitable only for good pupils. For
the others, the material which is given in the booklet is too absiract.
(38) The pupils enjoy the work. ,Probleﬁs.with those who are weak
in‘aritﬁmetic are solved,.especially as there are many gradesvin this class.
(39) (a)- This method of work gives the pupils an opportunity to
étudy by ﬁimself, and to test himself oﬁ what ﬁe learns.
(b) The pupils like this method. |
(e) This form of stud& is Egéigi,,and (again) the children like it.

{(d) This method explains the material well to the children.
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(4O) Everyone works individually.

" How did you deal with the problem of,individual_differences in pacing
among the pupils?

(41} The pupils who study quickly,»finishihg the booklet, have to
reread the material. |

They have opportunity to work on'the'appropriate.material.in
the textbook, and I examine on it. |

(hé) Here is tﬁe biggeét absurdity: - those who finished the booklet
first were generally the best pupils; they;had frontal teaching, and
other practice in the material, énd.also more homewbrk than the slower
pupils.,

(L3) It makes it possible for eéch;and'eﬁéfy3§upil’to progress at
his own rate. The class is advancing more ofAlesg at the same rate, and
up till now (end of booklet 3) I héve not Eomé acrbés this problem;

.(hh)"Becausg there are various gra&és in my ciaés,-i do not spur the
weak pupils, and do not hold back the gqod one%. :

(LS) I give the slow pupils booklets to take-héme, also we.

review before the examinations, to wait for the slow pupils.

What defects in pedagogical approach did'thé program'have?
(46) The material is given in too abstract a way. There are no
explanations given as to the'transition'Trém'oﬁe"gfade to another. Practice

is always with the same fractions.'

ol
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(U7) The fact that the answers are immediately next to the questioné
is'nop good because pupils can copy the answers, especiélly near the end
when he wants tb finish the booklet, It would be better, then, if the
other part of the booklet were-without'answers, and instéad could give
practice in various exercises, and material which would be done by the
pupils with the help of the teacher and the frontal lessons.

(4B) In my opinion the defects in this programme are: there are
some basic ferms=in studying how to deal with fractions which are not
explained until booklet 3; The format of the booklet and the format of
the’tést aré different.

(L9) The sections which describe pictorially
addition‘and subtraction of fractions are not clear enocugh. The language‘
is difficult for the immigrant. _It would be better if there were more
repetitions of the material.

(50) There are exercises in which the explanation is not detailed

enough, and this causes difficulty for the pupils. The transition from

easy material to the difficult material is not explained fully enough,

although-it is baéed on con{inuity in the previous material.
(51) In my opinion the programed teaching does not give the children

an understanding of the arithmetical -operations, they.need also to see

parts being taken, and then collected, in order to understand the improper
fractions, eté.

(52) I came across difficulties especially in Booklet 3. The answer
that the pﬁpiis should give is not clear enough. There are some right
answers, and the teacher's explantions are téking up time, which in.my
opinion is uﬁne¢essary. It would have been better if there had been only
tne possible answer.

oorpia—s
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What .topics were not sufficiently explained? What other inadequacies
in the.explanations were there?

i (53) The method for4adding fractions with common denominator and
différent)denbminator was not explained well., The pupils were not able
to perform simple.éxercises in adding and subtracting fractions.

(54) The term "fraction" is not fully expiained.
The basic terms - denominator, numerator, are not mentioned.
There are no questions that appeal to the child's reasoning.
There are no real'questions'ig the booklet.
Thére are many exercises of'which’thevcorréct method for solution
1is not clear.
(55) Division of fractions by fractions - the method is not explained
well.
(56) Re. fractions having the same value. You do not explain why

% = E etc. In my opinion there is room here for drawing, as in booklet
A’

B, to 11lustrate this point more clearly to the pupii.
(57) Definitions of the following are not given:~ proper fractions,
improper fractions, mixed numbers; common dQnominator$3étc.
(58) In my opinion advances are made toolqgibkly. The steps between
additibn, subtraction, multipliéation, division is quick and not clear
to the chiidren; ‘There is great need for more det;iied explanation of
each step and the many possibilities entailed - e.g., - addition, - adding

mixed numberé, adding a fraction and a mixed number, etc...

a
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What are the main problems in teaching with this system?
(59) Studying simﬁle fractions according to this method demands a
good deal of common sense,

(60) The pupils are not able té arrive at a specific method, or a
general definition in dealing with simple fractions.

.(61) The basic problem: after a whole booklet has been dealt with
by the pupil, it is often difficult to determine, in retrospect, the
exact points at which the child has insufficieﬁt ﬁnderstanding of the
material, There should be more work - like tes£s for example -.in the
actual booklet itself. |

(62) Difficult langﬁage for immigrants.

(63) I do not see any special problem.

(64) In my opinion there are too many repetitions of the same numbers,
and in many casés the pupil, as far as I can see, ﬁnderstands nothing.

Instead of mény repetiﬁions, in which parts of the answers are
given to them,.and they are asked to.filiin the rest, I prefer logical
explanation and giving‘many exampleé, like for instance -

%'= Tg .= to illustrate the two aspects - i.e., the proportion between

the numbers (which does not change) and, dividing the whole number into
the required number of parts, explaining'how many parts we took; etc...
After all the repetitions my pupils did not understand that

g=1 25 .2
10 2 ° T 2

(65) I do not think that the weak pupil (according to this method)
will reach the point of understanding the need for common denominators, or

‘enlarging the denominator and the numerator in the same fraction(s), etc.
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(66) I think that the method of programed teaching is more fitting
for children of ﬁigh intelligence, or childréh in normal schools, and
not schools for "culturally deprived". |

(67) I must mention that repetition of the material to be learned
helps to produce a reinforcement of the materiai learned, and the pupils
Work willingly on the varioﬁs forms which are given in the booklet.

(68) The material in the booklet should have been roughly parallel
to that‘in the textbook; then the material in the booklet would be based
on frontal teaching in class, when the material is not clear enough., In
booklet 3 there are tests on multiplication of fréctions,_and I realized
that the material on which no frontal lessons had been given in class,

and on which homework had not been given, was no% nearly clear enough to

the children:. only the good ﬁupils were able to understand it by them-

.selves.,
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Appehdix C. Arithmetic Posttest

y 1 - 3 2
l. §+9=Z____ ?o 7"7
L o5 11
2. T+7=2 0. 3-8
1 1 7 1
3. [ +8=2 11. 8-L =
2 1 3 1
h 3+3'=? 12 E"g
11 L
5. 2+3 =7 .13, 1%
1 1
6. L+3=2 . 13-
1 3 : 1
7. 410 +5=2 15. 3L -1
3 1 1
B. 5L +23=7¢ 6. 75

ob
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1 3 -7
17. 2x8 =7 27. ITx19 =2
3 1 ,
18, Tx8 =2 28, 30 x8=17
2 1
19. 3x6=7 29. 5 x3 =7
1 1
0. &x72=21% 0. 8:L =2

5 _
2. & x 4o =2 31 B:10=72
1 L 3
22, [ x5 =7 32. 12 :fp=72
L 15 3 1
23. 5x16=72 3. 5:5=2
2 1 L.,
24, 3x5=27 Wy, 27T :2=2
11 3. L
25, 3x15 = 35, 110235 =
1 3
Sx1L-=

26.

FE
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1
36. In order to get 6 of a whole we must divide the whole into
how many?
equal parts.

37. One~third of 60 equals

38. 12 is one-half of

39. Divide 6 into halves. Each half is

-2 )
4o. In 3 of a squad of soldiers there are 30 men.

In the whole squad there are men,

_ 1
M. 12x3=12:7¢

(¥,

b2, 5x?2 =73

7
3. 3=17x

?
L. 30 =lox] .

08
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. 1
4S5, The weight of one package is 3 5 kilograms. Another package weighs

2
i © kilograms. The weight of the two packages together is ?

4 : 1 3
L46. David did his homework in 1 E hours. Joseph did his homework in [

of an hour. David worked more than Joseph?
(how much time?)

1
L7. A boy traveled with his father for 2 L hours. The next day he traveled
1 .
1 2 hours. On the two days together he traveled hours ?

3
8. A car can go 60 kilometers in one hour. How far will it go in L

of an hour?

1 .
L9. A bus passes my house every | of an hour. TIn 6 hours buses

will pass my house?

0. 15 buses will pass my house in hours?

59
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Appendix D. Student Attitude toward Arithmetic

In your ¢lass you learn various subjects: érithmetic, Hebrew, Bible
studies, and so on. Do you like to study arithmetic more than the other
subjects? Or perhaps you like to study arithmetic just as much és the other
subjects, or perhaps less than the other subjects? Or perhaps you don't
like to study arithmetic at all.

Below you will find L lines. Put an "X" next to the line which is most

appropriate for you.

a. I like arithmetic very much, more than other subjects.
b, I 1@50 arithmetic the same as I like other subjects.

¢. I like arithmetic less than other subjects.

d. I don't like arithmetic at all.



