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ABSTRACT

This doctoral research was conducted to determine
if there was a statistical difference in achievement between fourth grade
students who were instructed through a programmed reading approach and those
fourth grade students who were instructed in the traditional reading methods
with a basal text series. Secondly, whether the same fourth grade students
who were instructed by the programmed reading method would achieve sig-
nificantly higher gain scores in fourth grade science than those students
who were instructed in the traditional reading method.

Analysis of variance was used to analyze the results
and the level of significance was set at the 0.05 level. The following
conclusions were drawn. The specific factors found to be non-significant
between the programmed reading group and the traditional reading group
vere: sex, intelligence quotient, sex and intelligence quotient, sex and
experimental group, intelligence quotient and experimental group, and
sex by intelligence quotient by experimental group. ,

One factor was found to be significantly different.
This factor was the experimental group.

‘ The same procedure was used for programmed and
traditional science classes. Factors found to be non-significant were:
sex, experimental group, sex and experimental group. intelligence quotient

and experimental group, and sex by intelligence quotient by experimental
group.

Two factors were found to be significantly different.
They were: intelligence quotient, and sex and intelligence quotient.
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CiaPIER T
IRTRODUC Ti ON

Factors other tnan intellipence whicha influence the
academic performance of students nave been investigated in s
ruamber oI studies in recant years. Some of these factors
analyzed have been social class, home conditions, peer re-
lations and aspiration‘leQels.

Host s tudies which have beeﬁ conducted are in re-
lation to culturally, socially or educationally disadvantagzed
students and have taken place in a me tropoli tan or suburban
" context or have emphasized the effeéte of iacial differences
upon the pupil's academic achlevement. These approaches
neglect the pfoblem of disadvantaged students in a rural
all white community.

This.author suspects tﬁat all the above problems
which are apparent in the me tropoli tan and suburban areas
also exist in the rural commurii tles, The present research
1s intended to discover the relationship be tween programmed
reading instruction versus traditional reading instructiion
and the effect this instruction has upon science achieve-
ment in the fourth grade at Cumberland Elementary School.

Cumberland Unit District #77, hersafter referved to
as Cumterland, is a district located in Cumberlangd County,

Illinols, in the east central part of the state.

1
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Cumberland has an enrollment of 1400 students in grades
kindergarten through twelve. The enrollment figure in-
cludes stulents enrolled in special education courses in
the Eastern Lllinols Special Educatlon idstrict. The
educati onal ievel o' the students in the district is con-
sidered to be average. 'This assumption is based upon data
obtained from toe Stanford Achievement Test Scores adminis-
tered to all students witnhin the unit.l The dlstrict contalns
126 square mlles of territery made up of farms and three
small towns. One town has a populationlof 1500, another
1000, and the third 300. The campus comprises two buildings,
a X-8 center whicn nouses 1000 students and a 9-12 center
which nouses 450 students. Both buildings are located on &
40 acre campus triangularly centered in the county between
the three towns. The school population has been stable the
past few years.

TheAnew elementary school was first occupied in the
1967=-68 school term. Bach grade K through 8 has four sectlons
of students. Eeginning witn the third grade, each grade 1s
departmentalized into four subject matter areas: language
arts, science, soclal studles, and mathematics. Additionel
time is scheduled for art, music, library, and physical ed-
ucation under certificated instructors. This method of de-
partmentalizétion allows each instructor to teach all {four

sections of their respective grades.

1Harcourt, Brace and World, Stenford Achievement Test.

(Chicago, Illinois), 1967.




3

The fourth grade is a transitlional grade where
students first begin to plck up individual éubject matter
in a separate text situstion under a departmentalized pro-
gram. The [lrst four years of school at Lthe schocl Alstrict,
kindergarten through third srade, sre not departmentalized,
but are designed to introduce the atudent to school, and to
provide a reading, writing, and mathematics program. This
is not to say that soclial studlies, science and other
subject matter 1is not taught during this period, but merely
to point out that it is at the [ourth grade level where
the abrupt shift from a reading centered prcgram to a sub-
ject centered curriculum first occurs. It is at this point
where‘each subject is first given equgl emphasis,

Since the research which has been done on programmed
reading has been conducted at other grade levels, a prbgrammed
reading program was initiated during the 1970-71 school year
to help fourth grede students who were found to ve perform-
ing below thelr indicated grade level according to thelr
achievement and Intelligence tests which were administered
by the school district,.and who in the opinion of their
instructors regquired supplemental educational help.

This prosrammed reading class was established as
the experimentsl yroup in ithis research., A control group
of fourth grade traditlional reading students was also

selected, and both groups were allotted the same number of

mimites per week for readiny instruction. The relatlonship
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of the reading instruction to sclence achievement was also
examined wichln the two reading classes, As in the two
reading classes, botn solonce classes were allotted the

same number of mirutes rar week for science instruction

3 Ade
H

.
<

Statenern:t of toe Yroblem

ihe purpose of tais study was to determine if there
was a signilicant statistical difference between fourtn
grade students who wers nstructed through a programmed
reeding approach and tnose fourth gfade S tudents who were
instructed in the tradition.) readlng methods with a bsasal
text szaries. Secondly, whether the same fourth zrade stuiehts
who were instrucied by the programmed reéding me thod would
achieve significantly higher galn scores in fourth grade
sclence than those students who were Instructed in the
treditional reading me thod,

Tnls writer feels that the Systematic approach
used in programmed reading should develop study habits and
organizational habits whicn will carry over into scisnce
and snow as a significant ga.n score achlevement in the
svience class which was instruczegd by the programmed

resding method.

it

ihese nypotheses will be tested by analysis of
variance for the factorisgl experiment, and the level of
the factors will be selected because of their experimental

interest, They are regarded as fixed and not as representing
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a random sampling from & larpger population level. Under
these conditions and with tre randomlzed group design,
the appropricte mes:; square for all tests ol siusnificance
will be witnln tae treatment mean s8jguire.

if & sizniricant gain score 1s established in
the programmecd reading class and ir the science class
which had programaed readin; instructlion, or in the pro-
grammed reading class alone, the district can formulate
long rangs plans bester designed to meet the needs of

children within this unict.
Dafinition of ‘lerms

For the purpcses of this study the following
definitions of terms were used.

Programmed reading was tne name applied to the
fourth grade reeding instruction method which used a

reading laboratory consisting of study carrels, Cralg

Readers, Craly Tape Recorders, Hoffman Projectors, and

Language iaster .achines.

Traditional reading was the term applied to thne
fourth grade reading instruction method wnhich used a
Lusal reading textbook series with workiicoks to accompany
sach of the different texts In the serles.

The term departmentalized ﬁas used in this study
to indicate the division of students into subject matter
areas where specially trained teachers were teacihlng in

their major f{leld of teacher training preparation. ‘lhe
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four major areas of deparumeht&lization were language arts,
science, mathemsatice, and scelal studlies.,

Bach science class was taught from ithe same text-
boolk, by tue same lnstrucior, and with Ghe same methods
of presentation ol tne material. However, for the purpose
of identiflication, nhé prorremmed readlng group was laheled
programmed sclence, anag the traditional reading group was

lateled tradi tional sclences.

[

Or;anization ol the FProgram

For the purposes of this study, two ne terogeneous
groups of fourtn grade students were selected. One group
was taught by the tradltional method using the Scott‘Foresman_
Basal Headlng S’erfies.l"’g’:5 One group was taught using &
progremmed reading approacn, and both groups were taught

science from tae ssme text, Concepts in Science, Harcourt,

‘ . 4 Y ..
EBrace and %World. Foth oi tne science classes had the same
ins tructer.

A despartmentallzed program schedule was used with

esch teacher bteeching in the area of thelr greatest strength.

Hdelen K. Robinson, and others, Ventures (Calcago:
Scott Foresman and Co., 19€5), 512 p. '

delen if. hobinson, and others, Open Hignways
(Calcago: Scott Foresman and Co., 1965) 48C p.

Yelen M. Kobilnson, and otners, Wide dorizons
(Chicago: Scott Foresman and Co., 1965) 512 pp.

Paul ¥. Frandwein, and othere, Concepts in Sclence
(New York: darcourt, Erace and World, 1566), 312 pp.
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All teachers were experiernced teschners, and with the exception
of tae programmed resdin. lnstrucior, nad been teaching in

the same situstion for at ieast iour years. e programmed
reading instruccor nsad been teacniing reading prior to the
initiation of this progrem for the past three years. The
sclence teacner had a saster's Devree and fourteen yesrs'!
teacning experierce., Ihe teacher using tne Scott-Foresman
tracitional series had a Hecnelor's Desree and nine years!
teaching experience, and the teacrer using the Programmed
Reading approecn had a Bachelor's Degree and four years!

teacning experienca.
Significance of the Study

The importance of the study can best be described
in the following manner. 'he pnilosophy of education at
Cumberland is tc educate the whole child to the extent of
his capebilities. ‘he signiflicance of the current ressarch,
therefore, lies in tne establishment of proof that pro-
grammed reading 18 superior to traditiocnal reading in a
subject centered curriculum, and that students who have
been taught under a prograumied reading situation develcped
8 system of study naktlts which carried over into their
sclence classes and enabled them to achieve more than students
who were taught readin; in the traii tlonal manner,

No attempt will be made to identify'or analyze thece
study hablits. 'This alcne would be a sut ject for another

study. The purpose of this stuydy is to determine whether or
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not such & situation exists. Il it dces, the significance
becomes soparert, and odruyrsmued reading for improved aculeve-
ment ir readins 4ra sclence Musomes anobtner ool in the
educetionsl fleid wnish caa be used o raise tie acnlevement

of the fourti. rrude ztudent.
Limits and Delimits or tne Study

Thiis ressarcn ig sublect Lu iimitations ot four types:
gevgraphic, tasic muterials available, Tactors ol investi-
gaticn, and teacners avallable. 3ince tne scope ol the re-
gsearcn was iimited by the geographnic boundaries of the School
District, tume findings were also limited to tiiis area or tc
areas with similar socio-economic characteristics. Tnese two
ma jor characteristics were a.rural area and an all wnite scrool
population.

The limitations as to factors of Investipgation are
individual differences, grade level, and subjects. Of Llhe
many areas o¢f investiéation whiech could have been considered,
it was decided to'employ only those factors found tc be most
common to other studies conducted in this general field of
investigation. Tihe limitations as to factors of investigation
are exslained in detzil in the chapter on the review of
literature.

The limitetions as to teacners and materials availsblis
are accounted for by tne [act thal materials.available, text-

books and workbooks, were a part of the adopted curriculium

of this disirlct and a change in sclence or reading ULexXtbcoXs

—
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would have disrupted tne continuity of the curriculum in
these two subjects. All tearners involved were tenure teachers,

and with the exception of

(@]

p

ne preosrammed recding teschner. all

teacners tave heen Leariing in the seme department and at tie

same #rade Jlevel as assizned in thuls rescarcn study

n 1t

The Tsource of Informution” was delimited »y the

resesroher fo: several reazons. All necessary Information
to investigate the selected factors was available from the
schiool recoris, teachers' ohservations, and tie Kriowliedge ol
the researciier. In order to prevent adverse narental

reecti

oen, no attempt wés made To secure adcditional intur-
mation from the students or parents., The sovurce of infor-
mation delimitation, therefore, restricts the (sta utilized
to that readily avallable from the records and "ne personﬁei

of the school distr:

]

ct, However, this researche:r does not
believe that this is a significant limitation since in a
small district gituation contacts are such that information
about student. lé both available and accurate.

The @uvior furvher delimited this study by rrade, by
subject and by achievement level., Pre fourtn grade was
selected for this study because it .is & transitionsal zrade
winere students lrsu begin to study individual subject
malter in a separate text situation under a departmentalized
program. Programmed readinz was selected as an experimental
program for tne low acnievers because the present metnod of

reading Instruction has nol been successful in raising the

reading gain scores of the low aciilevers in this district.
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Another factor eflecting the author's decision

to delimit this study to the iourth graée reading and ‘
science classes was the fact that the effectiveness of

programmed reading ls still guestioned by many re-

searchars.




CHAPTER 11
REVIEW OF THY RELATED LITERATURE ot
Sverview

If one were to searchi the literature to answer the
question, "low effective is programmed instructlion in the
teaching of reading?" he would be hard put to {ind con-
clusive resesrch bearing directly on thi$ question. In
fact, this question remsins unanswered.

The research which has”been condﬁcted bn programmed
instruction has been done al grade levels other than grade L,
which is the levél of the study group.b There seems to have
been no work conducted on the felationship of’ programmed
reading to science at tne fourth grade level., The Director
of Research Division, National Bducation Associatlion, Glen
Robinson indicated the Research Division does not have a
Hibliography of ressarch studies relating to the topic of
this doctoral dissertation., Research through EBICl and
various university libraries have revealed the same negative
rzsults.

The author has uiscovered much literature oun pro-

grammed reading versus regular reading at varlous ouner levels,

lU.S. Department of Healtn, tducation and Wellare, Lguca-
tional Resources Information Center (mRIC}, Washington, D.C.

11
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Historically programmed instruction seems to have
urst unon us in relutive recent times, “ut 1t has had an
uncertsin and unstegy 70 oraRs Since Pressey [irst
puhlishec his srticle In 192h, very few other works were
done in the arvea of teaching machines or crosremmed instruc-
tion. The present cycle of activity hegan in 1955, witn

Skinner's article and interest in teaching machines and

' )
orogremmed learning seems {0 nave 4 kind of peak about 1963.7

Corwvy in his 1967 article has glven us a good index
of activ1rv by 51mp]y counting the number of enLrLas in the
bducational Indexf;or two—year periods b g‘nﬂ‘nv in ;UH9.

Ye carried his colnt thirocugh 1965 and‘thiS“researcher<exn«:smd
four more yearo.” He found that hy comhining the two uuH ect
matter headings of Frogrammed Teacring and Teachlng maqnlaes,
that in 195%-61, there were 1320 grLicles. In a,two-year
seriod of 1961-63, thnere were WhOo ar icles; This steadily
declined, snd in the 1963-6%5 neriod there were 342 arvicles
wut during the 1965-67 cericd the nunter nad dropped to 232
The 1967-6% count showed a terzl of 162. Corey found a
similar curve in entries in une Psycholcglcal Abstracts

witn the peak year bheling 1964, ‘fhere was a similar though

1r, w. :Kinnrr, Tine 3clenc f Learning and the

¥
Art of Teaching," Hervard ..d. Hev: 2l 155k, pp. 96-97.

CS‘ephen M. Corey, "Tue Haturc of lIns truction,"”
frogrammed Instruction, uixri“ﬁilrh Yearbook of the Netloned
Society for the 3tudy of Lducanion, fart L1 (Chicasc, 2ll.:
University of Chicage rress, 19u7), o0. 334,




later curve me Suhjert tulde bo Books
issues of 1904 d 19T s list orf weadline Programmed
Learnine materianrs o Text oo ‘n brinn shewed nd cnance
netween Lhe yéurs Labyi=ny Lnwre were elcht series or
tpdivisunl sregrams. o 1orPer pumeer o programs, mnany
from srmuil pubiishins bousces, cen oo Tound in rrogrammed
instru~ticn Gulde, compiled Ly hortunwestern UniversiLy.l
teu in 19cb, while speaking aboutb the
experiences of the Pritvish ermed forces and thelir use of
oprosrammed insvtructlon, thaet slittering pPiZLE Wware ol rered

t those who introduce nropremrmed Instruction Iinte educa-

training ;] . He noted that there res

no shortsce of goC casenz why orocrsmried instructions
mist he, in principle, suverior Lo conventional classrocm
g2 firot emnirical studles in thne
0 oronise ¢ . improvements
recent work, nowevé?, nes hende

cearer sority hotween prosrampmed

cortertional closasroom in-

. N, e S ot s . .on
Juncan, "Prosvrarmed Losrnios ln Whe mrmg,

o o=

AL Auchooer, LG05), wp.e 3=-2.




Dale in his article, "His‘orizal Settine of Frograms"
in the 1967 NoSil Yearbook noted that bLdward Thorndike almost
gave us a prescriotion fer orogrammed “ooks in 1912.1
Thorndike notéd that books could he written giving data,
dlrections for wvxperinents end groblems with the data, and
guestiions ahout tue Inferences. He pointed out that a
student could bt instructed to read each helping plece of
information, then suggest questiicns only after he had spert
a certain amount of time in trylng tc do for himselfl wnat
he was directed te do. If hy a miracle of mechanical
ingenuity & book could he so srranged that only to him that
had done what was directed on page 1, woﬁld page 2 hecome
visihle, much that now requires personal:instfuctibn could
be managed by orint.2 |

vThorndike aiém gave g classic argument for‘auto;
mation. Ile stated thst a4hu.an “eing stiould not be wasted
doingz what forty shests of paper and two phonographs

3
could do.

Dale discussed the similarity between some modern
programmed instruction books znd the catechism-type of

gquestion and answer books used by thie ancient Greeks.,

lEdgar vale, Mlistorical Setting of Frogrammed
Instruction,”" Frovrammed Instruction, Sixty-3ixth Yearvook
of the National Sveclety for the Study of kducabticon, Part I1
(Chicago, Iil.: University of Chicago Fress, 1967. 43

27bid., p. 36.

31via., p. 4O,

iy, pp. 29-Di.
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Although there is something less than unanimous

agreement on the orincioles invoived In = prosrammed
instruction situation, thure are some princivies that most
people would agree uaon:l (1) “fne szuhjsct mutter 1s hroken
up into small units called raumes. In actuadl oractice, tlese
frames usually vary in size irom a short sentence Lo several
small paragraphs. (2) At least vart ol the Irame requires
some tyoe of response from tne student. He must answer a
guestion or fill in a hlank, Active participation on the
part of the student is fequired. Generally, 1t 1s desired
that the actlvity also demonstrate understanding of the
material; (3) The student is srovided immediate feedhack
reinforcement. He 1is told the correctneés'of his answer,
which has the advantage of immediately reinforcing the
activity or.immediately correcting a misundérstanding. Since
many programs are written in such a way that the student 1s
right a high percentage of tne time, the act of telling the
student that he is correct hecomes a reward or reinforcement.
Thus programs have a much nigher amount of reward or reinforce-
ment than most ordinary teaching slisuations. (l) The units
are arranged in carerul sequence. Because of the subject

matter being broken into small bits, the author must think

1Edward 8., "ry, Teaching Machines and Programmed
Instruction, (New York: ~McGraw 111l 3Sook Company, 1963),
Op- 26"32;
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carefully about the learning steps involved, and fhe
result is a much “etter sequence of oresentotlion., Careful
sequence also embodies the notion of shaping or gradually
leading the sﬁudent toward the desired goals by rewarding’
him for activity that more and more closely approximates
those goals. (5) Frograms are aimed at specific goals,
This has the desirable effect of making those involved in
tralning evaluate their goals much more carefully and
specifically. (6) Revisions are based on student responses,
Because the student's behavior can be recorded for each
frame, a knowledge of hls understanding of each part of the
‘lesson can be easily obtalned. Thus, if a student is making

many errors on one sectlion, the orogram obviously is not

teaching well and must he revised. Here, then i1s another

cardinal principle of programmine; nemely, that the student
is the finel authority in determining whether or‘ﬁot the
program is good. In traditicnal curriculum materials an
"expert" often determines the final presentation, but in
programming, the approach is more student-centered. Pro-
grams are also more carefully almed at a partlicular ability-
level student, based on experimentation, not on opinion.

(7) The student 1s usually free to vary hils own rate of
learning. A student may work through a program rapidly or
slowly. He 13 completely independent of others in the class.
Traditional methods such as lectures or motion plctures force
every student to proceed st the same rate, which might be

too fast for some and too slow for others.
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Types and Aspects of Programmed Instruction

Programs are usuglly divided into two main types,
dependlng on fhe kind of response demanded of the student.l
The constructed-response type of program requires the
student to write an answer to a question put hefore him
by the prosrammer. The multiple-éhoice type of program
requires the student to seiect one of a number of alternate
answers to a given question. The constrﬁcted—response
program asks the student to frame hils own answer'to.an
"open-ended"vquestion: The multiple-choice program asks
for a choice among alternate anéwers; The_former'cléarly
depends more upon the studeht's ability to recall dataj -
the latter on the ability to recognlze it,

Gillooly in 1968, has shown after é re#iew of his
own and other studies, that if ydu expect to havefthe stﬁdent
learn to make constructed responses (the criterion task of
writing the answer) ther you must train him with a constructed-
resoonse~type program, but i1f the student 1s oﬁly expectéd to
make a selectlion of multiple cholces, then training on a

multiple choice program is satisfactory.2

lwilltem B. Gillocly, and James Furukawa, "The
Effect of FPamlliarization and Response Mode on the Pro-
grammed Learning of Foreign Language Vocabulary," (Paper
presented to the Amerlcan Lducaetlon Research Assocliatlon,
Chicago, 11l., February, 1963).

2Ibid.
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This superiority of constructed responses 1s
particularly important in teaching novel terms.

‘There are at least four major aspects of computer-
assisted insﬁruction that seem to offer great potentlality
for education at all levels. The first and most important
is concerned with the psycho:ogical variaghle that is often
claimed to represent the best-known psychological generali-
zation, namely the definite and clearly significant exist-
ence of individual‘difrerences.l ItAis a fact that children
enter school with remarkably different abilities to work at’
different rates and different levels of aécuracy and under-
standing. It 1is easy o say‘that we inténd to edudéte thé
whole child to the extent of his capabilities, but for reasons
of economic necessity, we are not actually able to offerva
curriculum program to each child‘according to ﬁis needs. The
economic ressons are obvious. A school.cannot éfford that
many taachers. In practice, in the firsf'three gf&dés, be-
cause of the primary importance of reading, some attempt is
made to diversify reading into thrge or four groups. Often
this is successful, but it is not possible to accommodate
individual differences in any deep and serious way. Computer
technology provides the only serious hope for accommodation

of individual differences in subject matter learning.

lC. M. Lindvall and John Bolvin, “programmed In-
struction in the Schools: An Application of Programming
Principles in 'Individually Preseribed Instruction',”
Programmed Instruction, 81xty-Sixth Yearbook of the National
Society for the Study of Education, Part II (Chicago, Ill.:
University of Chicago Press, 1967), pp. 217-254.
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It also takes into account the important matter of
correcting responses, keepling records, relleving the teacher
of routine, so that she may teach her class as she would
like to do. " In computer-assisted programmed reading this
can be done automatically, easily and simply, and the teacher
is relieved of an enormous CnNoOre.

Systematic and straightforward introduction of many
of the standard skills is the third aspect of computer
asasisted instruction. While the intrdduction of the standard
skills are being handled by the computer, the teachér can
nove to the more important task of trouble-shootlng, of
helping those children who arse ndt making the grade'with the
material given to the buik of the childreﬁ.

The fourfh,potential is that for tne first time we
have the opportunity to gather data in adequate qﬁantities,
and under sufficient uniform conditions, to take a serious
and deep look at subject-matter learnihg. With.the enormous
data zathering capacity, we can now begin to conduct real

analysis of how students learn to read.
Effectiveness of Programmed Instruction

One of the chief areas of interest to researchers has
been the comparison of learning attained by students taught
by programmed instruction with the learning of students taught
by conventional methods. Research Peported.in the area neems
fairly evenly divided between "no significant difference" and

differences which favor the programmed method.
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Robert 2uddell dil one of the largest and most
controiled studies on the “eaching of reading My programmed
instruction. This wvas a {irst grade study sbohsored by the
United Stateé arrice of Education. He was interested in
determirning if cergain linguistic-type supplements to hoth
basal reading cexts and programmed reading books would aid
in reading instruction, but he also includad in his study
one group of classrooms which used the Sheldon Baslc Readers
and another set of classrooms which used the Buchanan Pro-
grarmed reading method.l At the end of the first grade,
there was no significant difference In the reading achisve-
ment of the students taught ‘oy‘ the Sheldon Basic Readers.

In 1967, Sigler made an attempt to meésure growth
in reading of thirty-six remedial high school readers.
After nine forty-five minute sessions using the Lesseng for
Sgif Instruction Rasic Skillils, students had lost a tenth of
s year 1In scores on the (rales Reading Sufvey netween Form
One and Form TwWo.

Another study where the exact same content had been
programmed and presented in text form was conducted in the

New York City Schools in 1963-6li. Gotkin and others becams

lnobert B. Ruddell, "The Effect cf Four Frograms
of Reading Instruction with Varying Emphasis of the Regu-
larity of Grapheme-Phonome Correspondences and the Helation
of the Language Structure to the Meaning on Adjustment on
@ipst Grade Reading," (Report of Research Project #2699,
University of California, 1965).

2Doris Sigler, "A Study of the Use of Programmed
Materials with Retarded Readers in the Ninth Grade," (Un-

puhlished Masters Thesis, Rutgers University, 19673, op. 1-23.




2l

involved with this pooulation in 1963, in the Reading
Improvement Project o0f the Center for Programmed Instruction.
During the two years with this oroject, they wrote and tested
programmed iﬂstructicn lessons directed at teaching a number
of skills designed to upprade the reading ability and subject-
matter vocabulary of seventh and eighth graders who were
reading at the fourth grade level, In‘terms of the goals of
the project, they failed to croduce a significant amount
of programmed materiais capable of modifying the critical
aspects of the reading vehavior of their target population.l

In the Denver Studies, seven first grade clagses
(N = 152) in two schools participated in the experirent
using Sullivan Program. Ten first grade classes were
chosen réndomiy from similar schools to serve 43 a control
group (N = 325), using a hasal reading program. The two
groups had identical mean ages (77 months) and nes.'ly
identical mean intelligence quotient scores‘(E = 93,
c = 95),2

At the end of one year of instruction, alil students
were tested on the lMetrocolitun Frimary Reading Test, with

sub-test scorss for Worgd Knowledge, Word Discrimination,

Lassar 5. Gotkin and Joseph P, McSweeney,
"Learning from Teaching Machires," Programmed Instruction,
Slxty-8ixth Yearbook of the NationaT Scelety for the Study
of lkducation, Part 1I (Chicago, I1l,: University of
Chlcago Press, 1967), pp. 255-278.

®Ihe Denver Studles, A Report of Eight Studies
Comparing Frogrammed feading with Other Reading Instruction
Systems in Grades One and Iwo, (New York: MeGraw-Hill
Book Co., 1967), pp. 1-6.




and Reading Comprehension. Thie experimental group did

slgnificantly (.C01) bet.er on all three areas of the test,
A further breskdown of perfformar.ce of both Froups by
Intellirence quctient into low, middle ang hish subgroups
revealed that of the nine scores, (3 groups, 3 test variables),
comparisons showed that middle and high eoility Zroups
benefitted proportionately more from the programmed materisls,
Older children dig slightly better than younger children,
but there were no significant differences In performance
between boys and girls, |

The Stanford-Rrentwood Computer-Assisted Instruction
Project began in the Ravenwood School District in 1965,
This project used the IBM 1500 system, and computer-
assisted instructlon was provided in initial reading.l
Fletcher's and Atkinson's raticnale assumed that the
two major ascects or reading were communication and decoding,

The communication uspect of reading seemed hest
bresented in the classroom by a human teacher in some sort
of dialogue mode, and the decoding aspect of readlng seemed
best presentec Dy a computer 1ip g consistent drill or
practice mode,

The major emphasis on this study was on reading as

decoding, +#letcher and Atkinson defined decoding as the

lJohn D. Fletcher and R. C. Atkinson, "Computer
Based Instruction in Reading K-3,% (Paper presented at
the International Reading Associstion Conference, Anaheim,
California, Hay 6-9, 197y).
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rapid, if not automatic, assoclation of ohonemes or phoneme

groups with thelr graovhic representations.
students received ‘nstructicn for the exercises by

means of a digitized audio message, and they input their

resnons

o
[4/]

on a teletyue keyhoard. when they had comsleted
their response, pressure on the space bar returned control
to the computer for a respornse evaluation.

in Yay, 1969, the Ravenwocod School District ad-
ministered the Metropolitan feading Tests to its kinder-
garten students and In November; before compubter-assisted
{nstruction was begun in the district, the reading project
staff administered the Metropolitan Reading Test tn about
450 flrst gradevstudents. From this data it was possible to
match, on the hasis of the tay Metropolitan Reading Test
Scores, 20 boys and 22 girls, half of whoh (the experimental
group) had accurmlsated about three months exgosure to the
computer-assisted Instruction reading in the spring and summer
of 1969 and half of whom {(the control gfoup) had completed
kindergarten and the special summer session with no exposure
to computer-assisted instruction 1n reading. The mean
Me-ropolitan “eading Test score gain of the 10 experimental
rroup boys Was 22,50, as opoosed Lo A meén cain of 7.00 for
the 10 control —croup boys. The mean Metropolitan Reading Test

score rain of the 11 experimental group girls wes 918, as

1John ;. @letener and R. C. Atkinson, "Computer
nased Instruchion in Reading K-3," (Paper presented at
the International Reading Asscclatlion Conference, Ansneim,
California, May 6-9, 1970).
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opposed to a mean gain of 5.00 for the ll.céntrol group girls.

Overall, thwe Metropolitan deading Test performance of tihe

experimental sroup (N = 21) improved sirnifizcantly more than
that of tne control group (N = 21), t = 3.16, p = ,0l. It

should be noted that the ovemher post-test was administered
four months after the last exposure of the experimental group
to computer-assisted instruction reading.

It is interesting tc nobe uhst the improvement in
average main for experimental over control boys (%5.50]
is greater than the improvement in average gain for experi-
mental over control girls (it.18). This resuit 1s similar to
tnhat of AtkiAson who also obtalned greater performance gains
by boys than by girls in a computerwassisﬁed instruction
initial reading program.2 This result opposes the usual
expectancy of superior performance rains by girls than by
boys in initial readling.

Pletcher and Atkinson also arrived at what they
termed three unsupportarle conclusiens. The first of these
being thut for a time, the ohilosophy in computer-assisted
instruction seemed to be the more hardware the better. They
riow believe tnat the major lesson wnich they have learned is
the utility of attempting only wiiat can be dcne well and

inexpensively and of bullding on that.

lrohn . Fletcher and R. C. Atkinson, "Computer
Rased Instruction in Keading K-3," (Paper presented at
i{he International Resding iAssoclation Conference, Anaheim,
California, May 6-9, 127J).

2R, C. Atkinson, "Computerized Instruction and the
Learning Process," American Fsychologist, XXIII July 1963,
Pne 225-239,




The second unsupucortable conclusion which they
arrived at was that haviss develcved lavnuage-related
comouter-assisted Irstructlon vrograms whicn necessarily
state behavior:il objectives on a second to second oasis,
they are now of the ooiniaon tiat bhehavioral objectives
alone cannot and should nut comprise all the ¢oals of &
curriculum. They believe that the whole of reading cannot
be taught efficlently by computer and that the role of the

teacher becomes essential orecisely where hehavioral

i

4]

2
objectives leave off.

I

The third unsupporte’le conclusion which Fletcher
and Atkinson arrlved at wazs that in spite of the argument
that often comes up that tne last thing culturally deprived
children need 1s less ccntzet with human beings, they now
believe that exactly the opposite is true. In their un-
supportable conclusion thev believe tnat for many éspects of
the cognitlive domain, compuisrs, wlth their absolute imper-~
turbability and objectiviiy, represent tne best means of
reaching these children,

Mchell tested the hLiuounesis that teachers benave
differently toward hoys snd girls and that such teacher
behavior 1s related to performance in begihning reading.l

Klndergarten pupllis were -zugnt 40 words hy an auto-

Lionn D. McNeil, "rrogrammed Instruction Versus
Usual Classroom Procedures in Teaching Soys to Read,"
American bducational Resesrch Journal, March 1, 1964,

pp., 113-119G,
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instructional approach, and word recornitlon measures were
then tested on word recopgnition skills after four months of
instruction witi: female tesncners in first grade. When
reading was taught by [emale teachiers, girls were superior
on thle word recognition msasures. However, contrary to the
usual expectatlons of Temale superiority, the boys out-
performed the girls wnen auto-instructional technigues were
employed. This finding was consistent with the findings

of the computer-assisted instruction project conducted in

r

the Ravenwood Schnool Di=

623

tpict and suggests that considera-

C

tiun should be given to the appropriateness of traditional
classroom procedures in teaching reading to boys.

Lindvall and Bolvin have explained a progremmed
Curriculum called individually prescribed instruction.l
They found that the reading achievement of' children in this
project is at least as good as tnat of children in other
types of programs.

Jonaes found‘that grimary children using proarammed
materials made ~onsistently rmore vains than those using

2
the basal mebid.

1c. M. Lindvall and John Bolvin, "Frogrammed In-
struction in the Scheools: An Apolicatlon of Programmin5
Frinciples in ‘Individually Prescribed Instruction',"
Provrammbd Instruction, S1xty-Sixth Yearbook of the Natlonai
Socist ty Tor the Study of Ldmcat¢01, Part 1I {(Chicago, Iil.:
University £ Chicago fress, 1967), pp. 217-25l.

Shuell i, Jones, "Frogrammed Reading Report:
So #ar, 30 Gocd," Natlon's Schools, (July, 1966), pp. 39-10,.
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Moore's talking “ypewriter project has been ex-

panded into whe Edison Hesonmnslive Lnvironment, which
according wvo Gotkln snd Mclweeney, surrounds the learner
electronicaliy with the moaern equivalents of the tape‘re-
corder, slide orojecter, electrlc tyoewriter, and classroom
chalkhoard complebe with pointer.l They also Indicated that
because the child was spoken to and given instructions by &
warm rythmic voice there was no dehumanizing effects of
machines,

Yet with all of these articles, the lack of evidence
about the effebtiveness of programmed instrusticn, garticu-
larly in the field of beading, isJStriking. Silberman was
able to write a whole chapter entitled, "Reading and Related

Verbal Learning" in the National Lducetion Associaticn

keq

sl 49

sponsored rook Teaching Machines and Programmed Learning I
without getting dowrn to the compsriscn or effectliveness

2
nrobiem.

The hatioral Secciety for the Study of Education

nrinted an entire yearhook callied Frogrammed Instruction

in 1267, whieh hss very lite:: ahout the effectiveness of

nrogramned instruction and nothing ahout the effectiveness

-

Lagsar G. Gotkin and Joseph F. Mc3weeney, "Learning
from Teaching Machines," Frogrammed Instruction, 3ixty-
Zixth Yearbook of the National Soclety for the 3tudy of
Education, pPart II (Chicago, Ill.: University of Chicago
Press, 1967), ppe. 255-270. . ’

2Harry F. Silberman, "deadlng and Related Verbal
Learning," Teachlng Machines and Frogrammed Learning Il

(Washington, D,C.: National Education Association, I96%),
pp. 508~-5L5.
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of reading instructicn. The National Sociaety for the

tudy of kducatlun Yeartook ia the rollowirs year, 1963,

[\

put out a voiume on reading sntivled innovation and Change

in Readine Instruction in which programmed insiructlion

was mentiocned My the auth.orsy oone of them gave any data
1
ns to itg effectiveness.
Puhlishers :1ave some slowing testimonials and even
guotes of small unpublisned studies, bub in the regular
literature, there 1s very 1itvla. Perhaps it is unfair tc

ask this of uprogr

W
oo

mmed instructlion when we do not asx it

of basal Lexts or suptlementary instructional materials,

ut programmnsd instruction wes déVGlOped in the psycholopinal
laboratories where testing is the order of the day and
somehow most people had greater expectations for its

empirical justification.

Summary of Related Literature

Historically the present cycle of amctivity in
prosrammed instruction bezan in 1954 with Skinner's article
on the science of learning and the art of teacning and has
rontinued to the present time.

‘The major types of nrogrammed reading instructicn
reviewed hy this author are the constructed response tyne

&

of program which requires trhe student to write an answer

lHelen M. Robinson, Innovation and Chanze in
s Reading Instruction, Sixty-Seventh Yearbook of the National

Soclety for the ostudy of Educatlon, (Chicago: University
of Chicago Vress, 1968), pp. 397-1130.
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to a question put before him by the vrogrammer and the
multiple choice type of prorrem which requires the student
to serect one of g number of alternate arswers to a civen
cuestion,

The erfectiveness ¢? uropremmed instruction has
been questioned by various r=esearchers. Ruddell found no
significant differernce between the achievement of first
eraders taught in the traditional manner with & basic text
and the achlevement of those taught with programmed materials,

Gotkin's findings were similar to Xucddell's when
nie used programmed lessons to improve the reading ability
and subject matter vocahulary of sevenﬁh and eighth graders
who were reading at the fourth grade level,

In contrast with Ruddell's findings, the Denver
Studies found a significant gain in achlevement of the first
grade pupils who had been instructed with the programmed
reading method. In addition to the "significant" achievemert
gain of the experimental group the Lenver Studies also found
that middle and rich ability sroups benefitted proportionately
imore from preogrammed materials tnan did the low ability
~roups, Thig study found no sienificant difierence in the
performance between boys and girls,

The Stanford-Brentwond Computer-Assisted Froject's
findings were simiisr to the Denver Studies findings i that
they also discovered that their f{irst grade students who
recelved computer-assisted instruction did significantly

better than those who had not lLeen exposed to prograrmed
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instruction. Unlike the Lenver Studies, the Stenford-Prent-
} 4

wood froject ocund thal averase ~aln Por exnerimentel over
control heoyvs was freater thun the averave pein for experimental
over control girls.

trkinson also found grester performance gains by

boys tnan Sy girls in his experiment with computer-assisted
J ¥ :

v

instruction initvial readine program.,

Mchell's findings that bovs outperformed girls
agreed with the 3tanford-3rentwood Projéct and tre findings
of Atidnson,

Lirdvall and Bolvin found that programmed material
resulted in achievement at least as good g3 zrnat of children
in other types of programs.

Further analysis of the above findings revealed’

variables in each of the resecarchers' studies. Ruddell's
ma jor goai was to study effect of varying emphasis of the
Jrapheme~Fhonome corresgpondéence and the relavion of th
language structure to the mszning on adjustment on first
grade reading,

Gotkin and Sigler botsn worked with remedial students.
dotkints experiment dealt with remedial seventh and eighth
grade students reading at tne fourth grade level. Sigler's
work was done with remediali high school students. The
intelligence quotient variarle and the remedial aspect of

these two studies hoth implled a relationship to this author's

study.




The Denver 3tulic: guld the Stanford~Brentwoed Froject
were the two nrcjects mors clogely related Liun any othurs,.
Towever, Lhere Was ono Lue lanse of four months belore tne
post-tears wer- edministered Lo the exsarimental group of

students wnho participnied in thw Stanilopd-Tirentwonl Froject.

mhe difference in performance oI tne three ability groups,

13 3

=nd the lack of significant difference in performance cf
noys and zivls in tne Lenver Sturies as opposed o &
significant dirference in puriormance of boys and girls in
tv. Steanford-Srentwood Project made these ctuaies relevant
L0 tnis research.
Nelieil based nis experiment on the hyponhesis that
teachers behave differentiy toward boys and girls and that
such behavior is relsted to performance in beginning reading.
e was the oniy researsher whose project was zeared specifi-
cally toward teacher attitude,

#letcrer and atkinson in thelr unsupportable con-

clusions indicated the variavwiliity of the amount of hardware
used, the rolv oi the teacher as oppos=d Lo nrogrammed be-
sevioral onjsertives, and the C.a3sSroom teacner's attlitude

ss opposcd to the imperturbanlility and objectivity of a
computer, Jotkin and neSweeney conbrasted thils last con-
clusion of fletcher and Atkinson by first stating that there
was no dehumanlizing effects ol machlines because the child

was spoken to and gilven instructions by a warm rythmic voulce.

Resarding prospects [or the future, concerning sub-

& by

ject matter, withou:o any question it 1s the gkiil subjects
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that can be handled most vasily. ‘''hese are the cnes that
we understand how 0o teach in this enviromment. We can
hring these subiects unasr oo 'rol in a deep and orgranized
way anc can ﬁrnﬂent thiem Lo Line student in a way that msakes
a great deal of sense from o psychological standpoint as
well as from a curriculum stan:goint., The skill subject
that would be particularly important is reading.

Gther subjiects will uidoubtedly be handled success-
fully in a computerized enviromment; but the skiil subjects
that constitute a rather large part of elemehtaryvteaching
at all levels will 5e the firast on which we can make real
headway., Also important to mention is the upgrading and
raising of standards that this writer thinks we can expect
in those aspects of elementary subjects that are concefned
with drill and practice. From a psychological standpoiht,
there is no doudbt that itre kind of variables learning
theorists have talked aboubt Yor decades can be controlied
in a much deeper and more substaniial way, because of the
relative completeness of cenurel of the environment,
particularly o timing varictiss.

The first and foremost pressing problem of pro-
grammed computerlized reacding instruction is reliability.
Thie machines must work end they must work right. Chaos is

introduced if over a sustained period children are put into

the terminal environment and the program and machines do not

perform as they should., There Is no other prohlem as
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Important in the initial work with the computer-assisted
program as the problem of reliability.

‘e second probiem 1s one that plagues all of us
working curriculum, not just those in computer-assisted
instruction, 1t is the oroblem of curriculum prepearation
and programming. Because it i3 new, it is sometimes easy
toc forget the aspects of interest and complexity.

The third problem is that of stimulus deprivation.
There is no doubt, other things heing equai, the children
have an enormous initial interest in using the equipment
thiat is a part of computer-assisted instruction, so there
should be no problem on the short haul. The gquestion is
whether or not we can overcome problems of stirulus depri-
vation und the assoclated problems of motivation over a
two or three yeér span,

The fourth problem is how to make the cost reasori-
ahle for use on a very wide basis in schools tnroughout the
country. Costs will hasve to come dowm bhefore computer
terminals can be made available to the ma jority of elemen-
tary school pupils,

Some of the many conflicting findings of re-
searchers in this field which will stimulate continuous
vigorous activity in the area of programmed instruction
are: (1) The various findings of "no significant
difference" and differences which favor the programmed
method. (2) The findings of some researchers which

indicated more significant growth for boys then girls in
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programmed reading suggests a whole new area of research

since traditionally boys are siower in averace achlevement

L]
than ¢irls in a traditlon: nz classroom. (3) Incon-

-

b

cad

o
¥3

3

clusive evidence of successful achievement with luwer

- ah1lity students sugpgests the cossihility of special
. J &K, W .

orograms written at their level. {4)

v
e

paifican. achieve-

o3

T

fote

ment galins w averege or ahcve average ablility students
sugrests the adagtability of crogrammed instruction for
this group as well as speclal programs for ~ifted pupils,

The very fact that findings of researchers in the
arca of orogrammed reading have been "significant,"
"incohclusive," "econflicting," and "no signiricant differerce,”
indicetes a need for furthér research in this area andg

stimulates researchers to further exploration.
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The progranmmed reading teacher waz glven intensive
training on bthe usz of s orogrammed equirment and materials
pricy Lo the =wotun: start ol the »regram. A suhstituté was
trained at ﬁhe same time In nuse of i1llness or absence on
the vart of the regular tencher, In addition to the training
given to the reynlar teacher, rhe substitute was brought in
at regular irtervals and Kept a=reast ol the nrosram ot gil
times. inis orecaution proved unnecessary hecause the
regular -eacher was not absent during the time of this
experiment.

The same precautions Were taken with the regular
reading‘instructor. Tie course was outliped with objectives
established as prescrited by the basal series, The instruc-
tor was absent three deys at widely separated intervals.

The widely spaced 1lntervals between absences hegatad any
significant effect ¢i' the abserces on the results.

The sclence teacher was &lso regquired to pre-olan
orzanize her ohjectives for the course to he taught to
the two cissses. However, there was one difference “etween
hér precaration and that of the two resding Instructors,

Snie was not teld thal she was going tc be a part of the
experiment. The author felt this would help to avoid any
tendency Loward bhias on tne part of the sclence tedcher
since science is & subject which iends itself to the "scien-
tific metuod" of instruction. Thils teachsr was absent only

one day.
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Reoy e insbrument

with Ora’ s cewders, Lrels Tape Mecorders, Hoffman brojeciors,
and .enrusge Caster swchinoes.  rogrwemmed materlols, congist-
ing of ore-Yes’s WOPKNOOKSs, sildes tanes and recor.is were

avallanle with these machinez. (Sze Appendix f),

The ohisctlves ol thilas lavcratory were to provide
to individual teachers the capunllity of dlaznosing,
accurately and quickly, the indivicual deflicliencles and
strenpgths of their students. Tne second step wac Lo pre-

"serive an individuslized learning approach, known s a pre-

scription, that specifically

C.

ai

i~

out a learning procram for
that student, based on his or ler needs. The third step was

to provide a facility, known as a laboratory,

[

nto a clas

(o
(3

i

reom where the prescription or learning oroagram ceould be
cerried outit »y the teacher,

Theres have heen, for a great many years, many testg

of different tyes used in sc¢-.ol districts. llowever, there

have neer few testis and assessment Lools that are used in
Girect correlatlon with the learning prosram. lests or
assessments In Lne past have heen utillized more often tnan
nct, at the ene o a year as an stlempt to clarifly how well
the =otal overall schiool 1i;Lplct ly doing in comuerison to

nabional nor:e und tne records ure Lrhen put in a cumulative

folder and are aged as puldelines or interpretive measures




for students. ihe soentin. aiftercncss for tnls apnruach

S

and e progpammed Learnho s Camopatury used by obthis
rescarcher ‘3, for Lme, relutliveldy sliort asscas-
ment btool: were usod Wil cogrts el owers usine
Tahorator, arnd Lnere was = Laused e Teedbhack ana

that coul:?® L iy accuraiely cne teacher the

deficienc Lhat sffectel unis

izned to Tive as
ahout now the tencher aDu.
-pecve his or her reading ab.

reachers and reacingg ~eraultants, in the 0as%,

have laid out in their own N né a method or approach TO
& ,
help a student LO improvs Tnelr reating abllity. ZOwever,

Loday, with the wealth of mmterial, different approacies,
demards on teachers'!
are availsblie, 1T nas

o1t an accurate,

thot particul r student. “ne ouprpsse and

Pre -rommed meading Laboratory ig itnot, OVer a per:

Lime 2 o poalinel Snn o when certain students
cer:’, : lovelieg at cerialn lryels they snould -e
matonsd un th cewtain lerroine orofrans and nrocedures
that will we the - c'es. Dnis Laroratory 1as
recording tnese av- mriencag into a comoubter Nank SO
the computer can cSitln 1l semember Tallures and

successes so that each pewroription Wl 11l re 31vniiﬂcant1y

improved, ‘lue matching 20 needs <-4 prescriptlions ny the
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computer is much like & r:ster Leacher would de in her own
mind. However, tne comp Lol nrescrihes, impartially and

O

efflectively, analyred pesuits hased on pusy exverlences,
Merefore, vach prescrivoion Per wnch individual student was
the accumilatiorn or many hundreds ul orograms, (See

Avpendix B},
i s Tpaditional Heudine Sluss used the Currlculum
Foundation Seri H nt Coresman, corsisting of

1 . - - 3 .. .
Ventures, -pen ; : and Wide ‘orizons,” witn Think-

and-Do Workhooks ro acceropany #achi, Progress chartis anc
reference materisl as suggested 1n the teachers editions
of the ahove volumes were also usecd as indicated,

The two scieﬁce classes »oth used the puhlication

of Harcourt, “race and World, Concepts in Science as their

\ ,
. 4! C o e .
~aslc bexti. Along with tre hasic text, the accompanying

tests ancé activity bocks as sugzested in the teacher's
mera:al were also used.
Tre sebuai organizatlon andé function of the tra-

diticnel reading orograr ir Cumoperland was as follows:

Puplls were sched  led 1n 7rOou; s of not nmore

R - . ‘. y . ~ .
~Zelen :i. <ohinson, ani othe ventures (Chicago:
Jeott Foresman arnd To., 1Ych), ;

2 - . . .

“Helen M. ®obinsor, and otliers, Oper Highways
(fhicago: scott #oresman and Co., 1965) pp. 1-hu0.

Jtielen 1. “ohinson, and cihers, Wide Horlzons
{Chicsgo: seotn Woresrman and (o., 1965) po. 1-512.

) . . .

Ypanl F, “randweir, and others, Concepts in
science (New York: Harcourt, hrace and World, 19%6),
DD. 1-312.
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giver reauing instru:tion opoe a day, eacn day or the week.
The readinz pericds were nr lonst forty mintes in curation,

[N ]

e prorram was wel. halanzed, snd fnecluded gnided recrea-

Jr

ticnal %eﬁdin;, dlrect Leachin- ol reading skills and lessons,
and plunned studv lessons recreational, Ins:iructlionsl, and
study-type reading, Lvery studernt received speciiic instruc-
tional heliv in all of the skill areas of peadin

I

s including

G3

the Mundarentals of resding such as comprehensioen and criti-

cal thninkin:, evaiintion, vocabulary anéd word analysis, and

the develoumeni of & versastile appreaci,

The materials used in e reading prosram included

s
a
D
ct
C
ry

" hgsal realdery, phonic text workbooks, and lirrary
bocks. Flexihility is an asset to any orogram but the hasagl
reading prcgram,‘because of its relationshiy to the cverall
8¢cii0ol program, covered a mejor part of the period. After
the nasic reading cxerclises were finished, the rest ol the
pericd was used Lo work with: tise other materiasls or to
ensaze tne curils In phonetic word zames,

feuw .nine tecaniques ir the class were designed to
develop within =he students - 111ty to survey thelrp
reiing, Lo &z< aprecific Questions, and Lo answer Lhoze
fueztions hy their reading.,  ihe hasic study gkill onjec~
tives may “& classicled ir‘o three main categorios;
2rrantzaticonsl skill such os 2lassifying, noting sequence,
outlining, 1isting, ilent1fyine, roordinating, and nnte

taklng; livrary skill suec's as usine card catolowues, and

making use o thie atiag; uwnd Interpretation skills such us




map readlng, understan

Tranig.

St N - A
the reacing silias

grouped nlo Lwd

and vocathalary

te v g WO

sHill area, A0

diacriminaslon wiilch

listening for consornaot

nositions,

Wmphaslis was alsc placed

nd diseriminate

varlancse, to recognlzu

4

inflection within woris.

ordination,

use of the diz

tha word recogrltion

vocabulary develogpment of

findiaz main ldeas,

ing overall und

Tahle £
radlt

Lwerr.

The mean intellicence quo

ninety-six, with =&

hundred thirteen. All

ford

Sianf

to the bheginning of the

R
mMa Lyl sae:

develormant,

medial positions,

syllavles,
structural analysis,
ionary wers

skiil

recogniz

vevedls

Oir,i!.

Ly-one

spreald

s
sg!

Achiievement T«

ar.d understanding

¢l ti.e Lrogram can be

onjectives

~oriss, word recounitlion skille

the word recognliltlion

LS e Yy
S N NG §1

cor.carned with developings auditory

liatening [or rhyme coniex

al positions, [inal

consonant blends, and dlagrams.

develosing the student's ahilily

on

long and snort vowels, word

and listen for accent arii

Viaual discrimination, motor cou-

shonetic analysls, and the

other important slements within

area., [Mere was provision for

such comorehension skills as

izing word detalls, and develop-

erstanding.

'\Iirl

.at L.irty-five students

IS R ‘e

»gading class, AL these

nwere voys and fourteen were

s-iant Tor the entire group wWas

Crom seventy-five to one

students were pretesited with the

‘ntermed lor

1t iate, Porm W, 1u6l, or

gxoer.ment tnus ohtalning e reading




grade placement scors ar’ a aciwence rrade olacewmsnt scorve,
The reading rrade - lucenari scores of this aroup runged r'rom
two years ard [ive ~ontns ‘o three vears and seven months.
‘ne reading rade Llucemen. mearn ror tie sntlre grous was
threc years and nine hundrca-hs or a mocithe AU the con-
clusion ol the exLuriment nine months later, all studentis
were post-tested witn the 3tanford Achievement Test, Inter-
mediate, “orm X, 1354, A differenc rorm was used on tihie rost-
test In order to aveid any .ias due bto familiarity with the
test., The reading grade placement of the vosi=-test scores
ranged from two years aud three months to four years and

seven months. The

T

osu=test mean reading grade placement
¥as tiiree vears and three months. This was a mean reading
Arade placement increase of two and six tenths months.
Further aﬁalvsis of these scores indicated that
pupils with intellizence quotients ranging from seventy-

five to ninety-five uachieved less tran those ranging from

ninety-six %o one hundred thivteen.
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Boys! intelligence quoiients ranged frow seventy-
five Lo one-hndrsd-ten wliio s uean quotient o’ ninety-
vour, Prn—ﬁanh reatiae P CiAacement seores ranged from
a

a low ol ©wo Jears s Cive montis to g high of three years

and suvern montra. The mean rzading grade placement tor hoys
was bLnree vears unl one muniin,  Peat-test reading grade
nlacement scores for hoys showed a low of twe years and tuares
monthy to o nigh of four vezrs and s'x montns. Thie new
reading graie placement mean Tor boys was three years and
chree months. This was a mean reading grade nlacement
ipnrease of two months in truditional reading for bays.

Tabie |y represents zirls in the traditional reading
class. Information in this tahle was exbtracted from Table <.

Girls' intellligence guotients ranged from elighty-
three to one-hundred-thirteen, witn a mean quotlent of
ninety-eigiit. Fre-test resilng grade placement scores
ranged from a low of two years and six ménths to a high of
three yvears and six months. Ine mean reading grade p.iace-
ment for siris war three yiurs and one month. FPost-test
realing grade plecement scores or cirls showed a low of TwWo
years and seven months to z nigh of four years and seven
montna. The new mean read.ng srade olecement for girls was
three years and four months. This was a meean reading grade
placement increase of three months in traditional reading Cor

girls.
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Tahle % contains o'l tiie atudents assicned to the
traditional sciuﬁve einga. Ciroe this is the same crouc of
students Listed fn ovcde F, Jraditional nealor otudents,
the s udent ldenviifi:stion mombers snd Intelligence quotients
are (.6 same. As witn the Traditional reacing ciass, all

students were pre-tested witn e Stanlord Achlevement aust,
intermediate, Jorm W, 196k, orior to the bezinning ol tiie
experiment Lnus chihalning a solence grade placement scoere.

The science gzrade placement scores for thls class ranged

from two years and eizht HMon B3 to‘five years and Tour montha,

Y

The =ean or the entire group was three years and Cive nmonihsz,
At the conclusion of the experiment, all students wWere post-
tested with the Stanford Achievement Test, intermediate, ror
X, 195%, A different Torm was used on the post-test
to evoid any nias due to familliaritiy with the test. The
post-test science graidc nlascement scores ranged from two

years and nirne montns to six yeurs and nine months. The

post-test meur sclence rrade piacement was four years. Tni

3
was & mean traditional sclence rrade placement increasevof
five months,

furtoer analysis of these scores indicatec that puplils

with intelligence quoiients ranglng from seventy-iive o

ninety-five achieved less in traditional sclence than thone

pupils with intelligence quotlenis ranging from ninety-six

to orne-nundred-thirteen,
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Table b6 ;e:mesents hovs i otne traditieonnd science

information i Tnic tabee 23 extractsd Urom Table 5.

ey T T R ST
SaA L DL 4 IS 2 R CON ORAON

P

R T TN
PLACE R D Soumns o BoUs LN BCHENCHE

— : — T e .
Student e e=ant Coat=Uest
a1 - -

Number 3ecores o 2 13 Secor

'
25

a2
3.1
3.0
2.5
hel
3.5
3.3
3.6
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Roys! intellirernce juotlents ranged f'rem seventy-

Loy cne=-handre f=ten wWoLn oa mean auotient U ninely-iour,

LN ~ IR S R - v Wy ’ ) X -ty a N .. gt
sclence - uds olecement ceores ruanted from oa low ol

two yeara and nine rontos te u nigh of five years and four

months., The mean tradltiousi science grade ovlacement for
bovs was three yeu:ro and Tive montus, Post-test Lraditional
sclence grade plzcement scures for bHoys ahowed a low of
three vears and one month and ranfsed to a higﬁ of =ix years
an¢ nine montns. e new traditicnal science grade nlace-

ment mean for boys was tarse years and nine months. This
was i mean traditlional scisnce grade vlacement increase of
four montis for hoys.

Table 7 repcresents =irls in the traditional science

class. Information in this table was extracted from Table

voe

:irls!' intellizence quotients ranged from eighty-
three %o one-hundre:i-t:.irteen, with a mean quotient of ninety-
eirnt. rre~test traditions. sclence grade placement scores
ranged from & iow of three yeurs and one month to a high of
four years and twc months, The mean traditional scilence

grade placement for girls was ‘:ree years and [ive montns.
Fist-test traditional science wrade nlacement scores for

rlr:s showed a low of btwo years and nine months and a hign

0f six years and inrec montans, The new mean traditlonal
science grade plucement was four yrars and one mroth.,  This

was a mean traditional sclence 2ralde placement increase of

glx munths for eiris,
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Tanie M Indleut s Uit tolrty-Tive studlants were
assined to the vrorre - 0 voaoaing cless, W Lnese tnirby-

flve nuplis, oyt o were huyg are 3éve: teen were ~irls,

The mean Intelllivence acwotlent (oo brne entire grovp was ono-
nundred, with a soreas U7 Urom 3.:0V=-LW0O L0 one-hundred-
fourteen., 4All students wore wretosled witi the Stanfor:
Achilevement Test, Intermediate, Sorm W, 1%, prilor to the
heprlanineg of tie exneriient thus orctalining a reading crade

nlacement score and g sclence grade placement score, ‘'he

reawin

ne

G

rade placement stores c¢f thls group ranged fron
rnine months te three years. Tne mean reading grade ovlace-~
ment for tre entire rrcin was twd years and two months. &t
the conclusion of the e#aeriment, all students were post-
tested with the Stanford Achlevement Ilest, Intermediate,
Form X, 19454, A differznt form was used on the post-test

in order to avoid any ©ias due to famillariiy with tne test,

w

‘he programmed reading srade placement or the post-tusti scores

.

ranged fro:. one year and elpht moaths to five years and four

montns., [Ine poste-test mean oroecrammed reading srade pluce-

3

ment was tioree years and one monin., this was a mean pro-

o
4

rrammed readirg grade placement increase of nine mont:s,
Further analysis o Lnese scores indicated that

vupils with Intelil-ence suotilents ransling from sixty-two

to one-hundred-one achiszved more thun those puaplls with

3

intelligence totlents rangling rom one-hundred-twc to one-

hundred-fourteen,
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Slacement Lzores fooe mpoua Sno nrosThmmed poadinge g.0Wed o LCW

ne twWo years ant rhpee monthn osnd 8 high of flve sears. 'hie

1 re 9

new procramTed regding grade nlacentiu wean Cop Doys wab

trren veara and three montha. Ihls was a modn ororramnec

readiny Fraode placement incrense of one year for novS.
Tanle 10 recressh’s ciris in the ororpamMmed regulinI

/e

ciaszs. information in trnts vatle was extracted from Tahie e

Jirls ' intel.igence guosients ranged fron elzhty-
four YO prRe-AuUnEret=0urtsen, witi o mean of gne~nundred-cne.

o grode piacument'scores ranged from & low of

-

v =)

o year and four monthis LU 8 nizh of two years and elgnt

'

montiis. Jne mean reading Trade piucement for giris was WO

vears ant on® merth, Fesu-tos! oroesramnmed roading wrade
ciscement SCOres for girls anowed a low of one year and threc
monting and ransed 10d fisn ot four years and rour monthis.

new nean prosrammed reading grade placemeni for girls

o

was LwO vears and gight months. Mhls was a meaun nrogramned

~gadins arede ~tancement lrorense ~F seven months for £.T.3,

‘i {he nrogrammed ~eagdins clsss.
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Tahle 11 econtalnn il Loe st:dehta_ﬂssﬁfned.to vhie
aporprarured artlercoe ~iagn. Cree this is the same group of
students 1iszted i shle T, ‘rorrammed Hesading STudents,
the studer: ide-tipricetiosr @ srs and intellizence guollents

; readinz clasae, all

3

-
e

a
s
.

studerts were sro-tested wito 1t snenford acnlisvenent SRR

internediate , =orm &, 1%HL, prior o the beginning o Lie

tate

experiment thus o talning « zolencs grade uplacement score.

The zclence srade gslacemen: ccores Jor thils ciass ranged I'rom
two years and nine rmontns oo Lbur vears. Trc¢ mean for the
sutire group was tiree years and [cur montrs. Al the con-
clusicon of the experiment, zll students were post-tested
with the Svanford Acbievement Test, Form X, 196, A differ-
ent form was used on tre rost-test in order to avold any
hias due to familisrity wiib the test. The poSt-test
science erade placement scores of this group resnged rrom
th=ee years and one month Lo four years and seven montlg.
The »ost-test mean science ~rade nlazcement ci this orosruamed
read’ng frouo was three vesrse and six months. This wuas &
mean science #rade vlscemern” Inoresse of two months for the
prograsmed readiny group.

Further analysls oo thiese scores indicated that
puplls wiﬁh inteirlgence guiotients ranging from sixty-two to

one-nundred-one wohileved iess 1 32

[
[

nce than those puplis
with inteiligence quotients ranging from ore-hundred-two to

one-hundred~fourteen,
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Table 17 revrescr:
These opame Hhovs Were noae?
in thils canle woo extrusted Trem o Jable

R T SIS
JA NS DALY LT SN

PLACEMNT

3y

-

Mean




Zoys! intelllre ~¢ ol olicnts canged from o sixty-two

Lo one-hunared-U urtec DU 4 mean Quobleny el wne nundred.

v [ . Yo s . . ' e i Y e N
Pre-test selcnve voge pl ciuielt scores ronced Srom oa low of
- o P B U N R T s PR " s LR
Two ‘yt.;‘.‘lf‘:% 2000 Ane monLes Lo o PO hi hreo vears and I B

«

mentis,  The mean sciencs grede niacement of this oroup of

P0ys wWas Liree yesrs and tiree munthis.  (0st-tLest selence

grade olacement scores {‘or Hoys in the srocrrammed reading

class showed a low of twe vears o-o eight months and o« high

of four years and seven months. [ne new science srade

kel

lacement mesn £or hovs out of ihe orogranrmed reading class

P

5

es three years and six montha., This was & mean grade

[@]
[

racemgnt lacrease of three menths for hoys out of the
orosrammed readiing class,!

Iable 13 reoresents sirls in the science class andg
are the same giris used in the programmed reading class,
Information in this .able was exiracbed from Tab .. 11,

Girls' invelligence quotiznts ranged from elghty-
four to one-hundred-fourizen with a mean guotient of ninety-
nine., Pre-iest gsclience rrace placemenht scores or this rroup
ranged from a ~ow of Lwo year s and nine months to a nighn of
four years., Tie mean sclence srade placement for Zirls out
¢ tne programmsc readiug clinss was three years and four
months,  FPost-test sclence rrede clacement scores fop these
#irls showed s low 0f three year:s and a hirk of four yeurs
and one month, he mean Lost-test rrade piacement score was

three years ani six menins., This represented 8 mesan srade

v 087

plecement incresse 07 twe months [or girls out ol tue

programmed reuding class,
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Data Coll-ction

The dutn wera collected by the alugents! class-

room teussners and tne researcher, ‘these indlvidusis met

N

and eval:iated eaci child. This evaiustion consisted of

cemuleting a cluass list snowinyg the pre-test grade score

peg)

)

the irtelligence quotient, and thie post-Lest grade scores
on each student in the oresrammed reading class, Ui
traeditionel reading class and the science classes.

"Me Information for this list was 211 numerical

Joew

in nature. ©One set cof pre~test grade sceres and one set
}-

of nost-test grade scores were used in tie programmed

I reading class, ihe programmed scilence class, the traditic:

i

science class and the osrogrummed science class. rre-test

6]

scores were o~ntained from the Stanford Achiievement Test,
“orm W, Intermediate, 1964, and tne post-test scores were
ohtalned nine months later Trom the Stanford Achlievenment

. . IR |
Test, Form X, Intermediate, 190l,
) ’ ) -+

Statemenl of Hypotheses

A, rrogrammed and Trsditionai ncading

Hypothesis 1l: There Is no slgnificant difference
in readins wain scores hetween boys and girls in
the experimental reading classes,

Hypothesis 2: There {3 no significant difference
between reading gain scores hased on intelligence
quotients in the experimental readling classes.

Harcourt, 73race and world, Stanford Achlevement
Test. (Chicago, Illinols), 1967,




Hycotheglis (i dhero §° ne shvnificant di“furence Lt
L

L +

readins galrn score. bebueen tne prosramned reading
strdents and tne tescltionas readin e stuadents,

-

mywothiesid g2 O A T O VR B AR S

Sode

‘lecant relations.
vhie Trveraat! oo beblweon sex and _nuell‘“ux\:
quonient
5 SRR

z
(e}
p—

randaniy clase wor bhe

rar e v O . I I - P RO . 2
ry-sotnes.s i rern loone gisnidlicant relations: LE)
RS (1 . . FEE S ST $ oy -~ - ' s P
G Lnie Irnoaras Sl oI 5'(';:\'{,’(’;"1 ey ond ex; erimen:itul
. N 1. .o WA, - 4. i . .
Sroun Lor UL DO L J regdins students and tne

: N :
tracitional readine Lt}‘OE!;).

103

e Pnere is o osivnificant relationship
0of the Intersction *eLWben sex, ilntelligence
qluu,-at and¢ experimental croup for the programmed

.

lass and the traditionsl reading nlass.

3
o)
£
Q
"J

]
Qe

Prorrammed and Traditlional Sclence
‘iypothesis 1:  “There is no significant di o
sci#ncs gain scores tetween Hcvs and girls in the
xperimental :CJ nee clagses,

blo

Hypothesis J: There is no sig iiicart difference
etween science ~zain scores hased on intellizence
gquotlients in the expefimenta¢ science ciasses.

Hyrothesis 3: fThere 1s no significant difference in
sclience {*1n scores hetween the programmed sclence
students and trs traditional sclence students.

Hypothesis l1s  There 1is uo sigpificant relationsnly of
the In‘ersction betweer sex and intelligence
quotiunt for tie prosrammed science cliass and the
traditional sclence class.,

fhere is no aslaznificant relationscip
interaction betreen sex and experimental
or Lue pro orrammed aclence students and the
1 zclience students.

t'ypothesis &¢ There is no sicnificant relationsihip
of the int(.uctlon tetween sex, Intelligenc
quotient, and exverimental sroun {'»r the programme:.
science clgss end the traditional sclence ciass,




[EA R X N S e ' .. | S . R - " e T L.
fhe hyoecibreass wers Lanléd © v meris o0 oanalys. s of
awrnIecy s LA [ c ey et yre gl DN Lty MY ¢ en YTeve me

varlatlc-2 o e o N> LT VR G S (AR R el R~ i1oeves OL

the facLors woars sesecied horause 'hey wWer? LD exverlmental
inverest, they were resarced as [Ixed and nct as repre-

Senting a random sampling ?ron 4 iurger cvgpuintlon iovel,

Kv
3

Tile auntnor was not conceried witi “elng able to pencralize
beyond the narticular times uctuadly investicated, Under
4

these conditvione and with the randomized grour design, the

z of sigrificance will

[

appropriate mean square [or all tes

v

he w.trin the treatment mean square.

-

The level of significance selected fcr acceptance

o

or ection of each hypothesls was set at 0,05, kach ¥

@
e

in the rollowine tables is based on 1 and 6z degrees of

Y - -

freedom, and a findinz ol *,9% or rreater for ¥ ind

2 .
1cates

cnificance at the 5,05 evel.

b
e

s
The nypotheses which hsve »een stated have been
derived as 8 resulit of the turee way analysis of variunce.
The anslysis roievant Lo esiverimental interest are tie
main effect of ‘rtelligence guoilent, the main effect of
experimental grou,, the interaction effect of intelligence
quesient and experimental group, and the inter zction

effect of sex and experimental grouo.

1 - : . s
Allern L. Edwards., Zxperimental Des’-n in Psy-

crholerical dbSuaPCI, (New Yorks Hclt, Rinenurt, ang winston,

inc,, 1960), po. 200-229.
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Chapver 1.1 listea the nvodcoiheses to g tesued 1In
khig reseuvel napor.  Ghe collected iata were tested hy

means of wnalysis o0 variancs as presented in Tables 1L
and ].';) .

The summary of the comuletle anaiysis of variance for

the two reading classes is presented In Table 1he The vaiues

4

cop @ that have heen entered in the tahle were ohtained by
dividing each of the mean squares that was to he tested :or

gignificance »y the error megan square, ach 7 in the table

{s “ased on 1 and A2 degreecs of {reedom,

T4&3LE 1l

CANALYSIS OF VARIANCE FOR

PHOGTRAMMED AND TFADITIONAL RLEADING

B

Sum
Source of Variatior of d.f. rean B
“_ squares SLu8res
5 Sex .20 1 e 20 L6
i Talie .12 1 12 « 33
= EXDe 1D 6.80 1 6.30 18.39
S X1 Sex X Ieade .80 1 S0 L2
5 X B Sex X bLXo. Gp. Y 1 52 1ehly
1 X U lewe K LXp, 5D .51 1 51 1.4l
30 I X5 %ex X I.de X Exp. Gpe 1.27 1 1.27  3.52
Error Within trestrents 22,41 52 .36
EER (%]

#3ignificance for & = 0,05 since ¥ (1,62; .05) = 3.79

- 66




Main 0Tsera Tor Reading

Prom o To.e Laboo ol T, tnowna devermired Laal for
1 and 0 decrees 00 freedor o ovalee of oegual to 1,49
was alend floans witl, ©K = 00, O bne maln eflects, sex,
intelllsence ouoblunt urd srncerimental groun, only tne

gxoerimentul sroup mzan sausre wos found te e sivnificant.

Yince tne sex mean squsre was not aizniiicant, the
results o the analysis ol ~vuariance Tailed to shiow Lioat
thers was any siznificaent diffvrence a3 Lo boys! and girls!
aciievement in the experimentcl reading classes. Juere-
fore null hypothesis Al wirlern states there is no signifi-
cant difference in resding cuain scores between boys and
zirls in the experimental reeding cliasses was retained.

Py ~

The nmull hypotheslis A7 stated that there was no

e

signif

cant differcnce hetween reading gain scores hased
on intelligence guotients in the experlimental reading
clusses. The intellirence auotient mean square was found
to me nct mignlficant, ther=fore, tre analysis of varlance
31d not show that Intelllrencze 1uotient was a significant
factor in the sconievement 57 the students in the experi-
sental reading classes, Null nypothesls A2 was retalned.
Since thne szperimentsl oroun mean square was
algnificant, the analysls o7 variance showed thuat there was
g significant relationship nectweer tnhe achievement of the
oupils in the programmed reading cianss and those in the

tradition reading clssse. & one-talled test was used to

test the sigrificance of the difference ol psal: score




63
hetween vrorrammed readins and tradlolonal resiing.

o . - PR . . It NN » +
mean o) the prospanmed e ot afroud WHSs 81fFn.

fficantly

preater then the meul 00 Lnw traditional reading pro.n,

thus rei:cting the null hypethesis 23 whizh stated

. -
g v

there was no sisnificant 3ifrerence in reading zaln scores

hnetween tne nrocrammed reading students and the traditional

readine students.
Two Pactor Interaction Elfects for Readinz

Since the

irnteractlon cetween sex and intelligence

quotient produced a non-siznificant mean square, the analysis

of varisnce failed to show that interaction effect between

sex and intelligence guotients had any significant relation-

shiip on the acrievement of the students in the experimental

reading classes.
there was no sirsnificant relatlionsiiip of
netween interlipence quotient for the

reading traditionel reading class was

Therefore null hypothesis AL wnich staned

tne 1nteraction

progranmed

retained,

ny experimerisl ¢roun mean square was not

gignificant ‘“nercefore the unulysis of varis

anewd a8 significant

mettal grovc. Lt was concluded tnat the

independent of the éxperimental group effect.

‘L

mothreis AL whieh stated luul tiere was nuo

latiorship of the Ilnterastion hetween sex and

groups [or the programmed

reading class was retalned.

nce

sex effect

significant

falled to

~etween sex and experi-

wW4S
full hy-
e -

experimentul

»¢nilng class and the traditlional
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Three racltor interactlon Liilects lor Zeadlng

Sinece the Interacition metween sex, intellirsence
quotient, and exoerinental grouwp falled Lo produce a
significant mean sauare, the analysls of variance did not
show that Interactlion effect between sex, Intelliicerce

gquotient, and exverimental group had any significant re-
lationshic on the achievement of gtudents 1n the exceri-

mental reacing classes., Null hyposhesis A6 which sta‘ed
thaet there was no significant relationship of the inter-
action hetween sex, intellipgence quotient and exverimental
groun for the programmed reading class and the traditional

reasiing class was retaineda.

TABLE 15

ANALYSIS OF VARIANCE FOR
PROGRAMMED AND TRADITIONAL SCIENCE

i Sum
- ‘ Source o aristion ' ' of d.f. Mean QR
B Squsares Squeres
. S Sex ) 0.00 1 0.00 0.00
. I T.3. ' 1,37 1 1. 3? 31.71
- S X I Sex X T.Q. 1.37 1 l.;? Se?
i S X = Sex X Exp. Up. .57 1 T 2.38
1 A’ E Ian X Exp. Gp- .68 l .(Jd 2053
3 X I XE Sex K l«Qe A Lxo, ‘V:‘pc 17 1 o 1l7 « 71
> Error Within treatments 14,37 62 24

20, 69

#3ignificance for OK = 0,05 since F (1,62; .05}

W}
.

[N o)
O




Main o Mleecls Cor Sclence

‘1"1' T e N P TN ' e 3 o ol s
variancoe U2 Uhe Tur oaolonoe Cuanses, rrom tae nabnle
ol &, 10 was araln devermined oot Tor 1 oand o Cegrees o
freadom 4 value of P ¢avun: 1 3,90 was sirnifizcans with

he maln ell'scus, sex, intelligpence
notient, snd experimentul oriup only the sex oot w
b}

.
) g G2

. B . ; PO W 14 KRrFa .
cund not o e sicnificant,

Uit
i
3

ice the sex menn sausre wasg not sisnificant,
the results of the aralvsis ©7 variaznce falied to shiow
vnnt there was any sivnificant difference as to boys!' ang
sirls! achlevement In the exgerimental sclence classes
Therefore null hypotnesis R1 which states there is no
significant dilfference in science galn scores between boys
aud girls In the experimental sclence classes was retained.
Null nypotresis B2 stated that there was no
significant difference hetween scienve gain scores bLased
on intelllgwnce cuotients irn the exverimental science
c.asses, The dntellizence ouctient mean square was found
to be signifir-ant, therefore, .he analvsis of variance did

“hew fhet Intelliizgerce quotien

cr

w2s a significant factor
In the aohieve@ent of the gtudents In the experimensal
sclence classes. lull hyoothesis P2 was reliected.

Since the experimental group mean square was

gigniflicant, the anaiysis of warlance showed that there wag

a signlficant relationshiip hetween the achievement of the

o




-]

pupils in the prosrammes sclence class and those in the trg-
diticnnd sclence cluss. 4 one-vailed Yest wos used Lo wecot
The sicnif™ cance o trie A1 erente of -ain scere beiwsen oro-
~ramme:d srtencs and tradivionat sclience.  [he mean of ihe tra-
dJitiona. sclence gpono was sicnificantly sreaver than tne moan

(VRIS

of the prosramnmed science griun. Tils data dves not sup. crt tne
one-taitled test 1u favor of orocrammed science wilich was the
authors area or prime intercest, Therefore the null hyoothesis

1

23 which stated that there was no significant 4if’erence

(¢

s

n
sclence rain scores “eiween the science group wWirich had heen
Instructed in the proecrarmed reading method and the scilence

class wnich had heen instructed in the traditional reading

[

metnod was retained,

Twe tactor interaction Effects for Science.

The interscticn hetween sex and intelligence qaétient
crocduced a slgnificant mean square, and the analysis df variance
saowed tnat interaction eflect between sex and intelligence
quutients nd a significant relationsh:ip on the aciievement
of the students in the exper montal science classes., nerefore,
nuil hypothesis % which stated thét there was no significunt
reistionsnip of the interaction between sex and intelligence
quotlient for the science grouc which had heen instructed in the

prorremmed readlng method nnd the science class which hsd heén

instructed in the traditionul readling method was rejected,




Since the interuc:. on "~ Hween sex and ex .erimentul
group produced a non-si-nlilcar b mesan squure, lne analiysis
of variance falied bt s:iow

Lt futersction eilect belweel,

-
{ BiTLw

sex and experimental sroun aad any sirnificant relstions
Wy

ori the achilevement of trne stucdents in thne experimental
science classes, nerefore nuil hypothesis 85 wnien stated
that there wis no significant relationship of the interaction
netween gsex and exnerimental croup for the science class
which had tean ingtructed »y tle programmed readine method

and the science class wnich had heen instructer ny the

. traditlonal readine method was retsined.
Three Factor Interaction uffects for Sciencs

Since the interaction retween sex, Intellizence
quotient, and exwverimental group failed to produce a
significgnt mean squure, the analysis of variance did not
show that interaction effect hetween seX, Intelligence
quotient, and cxverimental roup had any significant re-
lationship cn the achievement ¢~ students in the exoeri-
mental scilence classes. Null byuocthesla B6 whilch stated

thiat there was no sienificant relationship of the inter-

actionr between sex, ‘nitellisence uotient, and experimental
4 2 b

group for the two science classes was retained.
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A total of tweive nypoutresss were tested by use

of analvsis of veriance, Jix rripoctheses were tesled feor

vlie two (ourin "racus res:d cinssea snd alx were wooted
£ e e oy 2 . ey FPE ~ 1 5 \ oy LR

for tre Lwo Courtn srade coiences classes.  Analysis of
variance wus tzed Lo test ror sionificance, and bl leved

or sicnitlinnce selecisl Do sacceclence Oor rejecilon of
each nyvetreosis was seb at D.ous.  CShanter V will discuss

and Lreat the conclusicns drawn Trom these hypoihes

o

S.

he chaover will also include 8 summery of the study and

recommendations for furtner study,




CHarind V
SUMMARY, CONCLUSIONS, al) RECOMAINDAILONS

Summary

This study was cousucted ©o estanlish statistical
evidence tnat the fourtn srade students in the Cumberland
“lementary 3chool Wno were instructed throuch a programied
read ins approach would achleve significantly higher pain
scores than those fourth grade students who were instructed
in tphe traditional reading methods with a basal text serles,
and that thnese same fourth grade students whe weﬁg in-
structed by the programmed reading method would ;lso achiieve
significantly highs ~rain scores ln fourth grade science
then those students who were linstructed in the traditional
reading methode. The study was conducted in a small
community in =ast central I1lirois in & school discrict
with 1000‘clementary studentz. 'he student population

was all white rural youths. Two zrouns of students from

gr.de four were tr.volved in the research, The total popu-

1ation for the entire group was seveniy students. Of
this number, thirty-five were included in the programmed
resdine sample and thirty-rive were included in the

treditlonsl reading sample, lach of the above Zroups

Ti




was assicned te the came e teacher, and each group
was instructed in sclience “rom tne fame rextrnook and with

.4

the same Srachins methods and lesson plans. ‘lowever, for
purpossa 0l fienti®cation, the ourlils lareled prosrammed
readins ctudents were also laheled procrammed sclence
students, wund v.e gtudern laneiel traditional readiog
students were aiso laheled tradizional science students.
There was lic observahle difference in the method ol aclence
instruction. for the twe groups.

As a resuli ol a review of literature, several
fanetors were selected for exarminetion. The sourceas of
veriation selecred were: sex, Intelligence quotient,
exoerimental group, sex und intelligence quotient, sex and
exocerimental group, Iintelligence quotient hy experimental

proup, and sex »y inteliigence gquotient hy experimental

group. Tnese same sources of variation were used 1in the

3

analysis of variance [or the vrogrammed and traditional

reading and the prograrused and traditional science.

Thie infovmatlion nertaining to these factors was
colliected throurn ore-tests ui: 0st-tests, and f{rowm the
rermanent records of the cupils. ?he teachers were the
orimary gatherers of informotlon for the researcher,
Identical types of Informatlion were collected {roum both
nrocr med and one braditional student groupsa to facili-

tate Lhe interaction analvsis.
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Tne selected : were stated in the f{orm of
null hynotheses. The metb!cd shosen Lo Yes® the hyooiheswss
was bhe =snalysis of woriygr The le

Y

vel a¢ which s'snificance

was acce: ted
After an ana.ysi ® tne collecred dats by the
gnalysis of variance iechniau i+ wasg Zound thet certain
factors for the proframmed and itraditional Peading pro-
grans did not nave differences statlstically significant
at the ©,05 ievel. “his mean: that tihese [actors were not
found to have any significant effect ugon reading gain
scores in the exnerimental reading classes. The specific
factors found to he non-significant between the programmed
reading groun and the tracditional reading group were:

sex, intelligence quotient, sex and intelligence quotient,
sex and e;nerimental grouo, intellisence gquotient and
exverimental proup, and sex "y intellisence quotient by
exnerimental grouo.

one fac~tor was found to be significantly differ-

f
ent at or heyond the 0.05 level. This factor was the

experimensal group. This meant that grogrammed instruction
in reading did constitute an acceptavble indicator tihat
orosrammed reading was superior to traditional reading

instruction at the fourin crade ievel znd that tne null

nypothesis by wihich this was tested was rejected.




hysothesis was

There 1s no sieniiicant dirferen in reading

gain scores ratween She orogrammed reading
vme trad tionsl readine students.
same orocedure used ror srogrammed and
reading was ussd Uor Lne programued snd
scierice clusses.
same selected factors were stated in the form
of null hypoineses. The methol chosen to test the hypo-
cheses was the analysis of variance. The level at which

signif: ce was accepted was set at J.C5.

After an analysis of the collected data by the

analysis of variance technicque, i1t was found that cer-

tain factors for the rogrammed‘sciénce and'traditional

science did.not'have differences statisti@ally sig-

nificant at the .05 level., This meant thét thhese fectors

were not found to have any sisnificént e ffect upon sclence

gain scores in ﬁhe exserimental science classes, In this
specitic factors found Lo -he non-significent

.

wetween prograrmmed sclence and .redlitional sciernce were:
sex, ocxoperimental group, Sex and eXperimental group, intelli-
gerine quotlent anu exverimental grouv and sex by intelligence
auotient by experimental grouy.

'wo Pactors were found to b significantly
different at or veyond the 0;05 level in the analysis of

variance for programmed and vraditicnal science. This
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meant that these fscbors Aid constltute accepiahle indi-
cators tint studerts wio tad vean ingtructed Ty othe
orogrammes reading methol wo L acr 1eve hilsher ain scorss
than Shices who ba: ~een o ven tradivional resding instructlon
and that wne null hycothesss “y witleh they were tested were
rejected., These hruotueses were asg follows:

1. There i3 no sisniticant difference betwesh
science zailn scores hased on inteslipgence
guotlents ir the exverimental classes.

2. There is no significant relationszip of
the inveraction between sex and intelligence
auotient for the progrgmmed science class and

the traditional science class,

Conclusions

g

in the internvétation of these [indings, éare
should “e exercised to gereralize results only to the
sopuletion from which thic samolé was drawn. The sample
came from a small all white elsmentary school district
located in east zcentral Illinuislwith'an enroilment of
apsroximately 10uD students.

The conclusions and related discussion with reqrard
tc tie nypotheses concerning geX, intellivence quotient,
sex and intelligence quotient, sex and experimental

ErOuD,

e

intelligence quotient and eroerimental group, and sex by




intellir-ence quozient hy o .erimertal rrour in the anslirals
c? variance Tor grocrarme:s ard traditlonel -eading are
presented I the smve prder an thay were oresented in the
areviours chaner
%011 nyvuctiheses were tested for each ¢l iz abcove
Yo see i any siznfficant intersction existec between tne
twe reacins greouss for these fsactors. None of the
nypothneses approsched gignificance., (e conclusion wes
drawn tnat within utnis study the facters of sex, intelli-
sence quotient, sex and intellirence quotient, sex and
experimental grows, intellizence quotient and experimental
group, and sex 2y lntelligence quotient by exnerimental
groun nad no sizgnificant interuction between tne two reacing

groups. The muln Tactor OL 3¢ indicated no significar

v

if

jo ¥

feredes in reading gain scores for hoys and giris in the
exrerimen-al reacding clasaes, ‘There was no signif{icant

-

difference *etween reading saln scores bhased on the
telligence quotients in ithe reading classes. There was
no significant relstionshis ¢f the interaction hetween sex

2

and Intelilgence guotlent for the prosrammed and the

traditional reacing clugs. o significant relationshiy of

ot
[
»-
®
ote
)

teraction ‘. -ween sex and experimental group for the

o]
]
o]

sramied reading students and the traditionel reading

w

tudents existed. There was no sirnilicant relationshi
ol the interaction bebtween sex, intelligerce cuotient,
and experimental group for the programmed reading class

and trucditional reading class.




The null hyvothesis relsved to exverimern.al srouy
In the analysis of varicrce ©on procsremecd ard oraditional

reading wee foung . he sipn’ icurt,  he Tact that the

oG4

.

gxoerimertal eroun tacior t'e ~rlvy one Tount to he

i

slenifdiceont in the ayierisercsl readin: classas woe: 1d
supnort Lhe concl.sion Lhat vrosrammed reacding will procuce

significantly hlvher -aic sceres than traditioral readings

instruction,
The conclusions and reiated discussion with resard

L0 the hypotheses concerning zex, sex and experimental

i

-
¢

group, Intelligmence quotieni and exoperimental Troup, and
sex by intelllipgerce quotient bty experimental group in the
anal/s¢s of variance for prorrsrmed science and traditionsl

sclence are nlso cdiscussed In the same order as they apoear

In the previous chapter.

Null hyvotheses were tested for each of the ahove

ot

o see if any signiiicant inveraction existed hetween the
Two science roups for these Tactors. HNone of the
hyootheges wore 9irnificant, e conclusion was drawn

tnet witnln thils study the a':uve factors had nov signifi-
car, Interaction tetween the two sclence group:. ihe main
factor of sex lndicated no significant difference between
readiig vain scoress Cor boys and girls in the experimental
sclence classes. There was no sipnificant reilationship of
the interaction hetween sex and exverimental group for the
programmed sclence studencts and the traditioneli science stu-

dents. No significent relatlionshilp of the interaction retween
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intelligence quotient and ex;erimental group for the programmed
sclence gstudents and the trsifvional science students existed.

There was no sienlflcant -+

PR

Ay

tiensiis of the interaction
hetween sex,'intellipenCu iovient, and exoverimental crcup
‘or the rocrammed sclience cliuzss and the trad!tional science
class.

fr.e null hycotheses related to intellisence quotlent
was founs to Ye significanL. I'nis would indicete that trere
1s a signiricant difference ir science gain scores based on
inteilizence quotients in the experimental science classes
and that there was a stronger interaction based on intelli-
gence guotients for the science classes than there was 7ovr
the rvading classes.,

The null.hypothesis related to experimental group in
the analysis of variance for the programned and traditicnal
science was found Lo bhe significant. However, the mean growth
of the traditional science grouv was greate~ than ths mean
growth [or the programmed science class. This data did not
support a cne-taliled test in Tavor of oroersmmed science.
fherefore, sienificance in t wnalysis of variance for read-
Inr as well as science did noi support the hyoothesis iLnas
;fozrawmed reading does siwnlicantly affect the science Faln
scores.

Tlie null hypothesis rzlated to the sex and intelll-

gence quotlient in the anazlysis of variance for the science

classes wasg also found to ue sipnificant. Sirnce the main
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factor of sex was found o he no. significant, U primary
force of the interaction woul. he deuvendent upon the
intelligence quotiert.

Altaoupt: the Denver study referred tc in this paper

was cunducted with first craders, and ti.is writer's experi-

mental group consisted of fourt:i araders, it was interesting

to note that in both cases the orogrammed reading eroups digd

siznificantly hetter than the traditional groups. This

finding was &lso consistent witn that of the Stanford-

Bmentwood Comouter-Assisted Instruction Project. Jones's

findings that orimary children using programmed materials

made consistently more gains than thos

also supported this auihor's findings. The Denver studies

found no significant difference in the performance ol boOys

and girls in programed reading. Fletcher, Atkinson, and

weheil all found that the average gain for programmed

with boys was greatler than for programued reading for girls.

These findings were consistent witn the findings of thids
£

researcher. 230ys in the progrzamed reading class had a mean

rain of one year and girls in tue programmed reading ~lass

)

rai a mean gain of seven montns. In the traditional reading

cisss the girls had a mean average gain of three months and

the boys had a mean average rain ot two months.

The author's findings were not entirely consistent

with those of the Denver 3tudy which found that middle and

high abllity groups wenefitted proportionately more from

orogrammed materials.

e using the basal metnnd

reading

the

This author's findings indicated thiat
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the mean gain for students in the intelligence quotient range
from sixty-two to one-hundred-one was higher than the mean
galn for those wlth an intelligence quotient of one-hundred-
two to one-hundred-fourteen.

The initial impression of the programmed reading
class was one of students working diligently. They seemed
to have a clesr 1dea of their assigned responsibility and
were able to carry out these tasks with a minimum amount of
teacher assistance. There was ample evidence of students
working together. Children helped other children both at
student invitation and by teacher assignment. Consequently,

the teacher was free to work with groups and individuals

more than in the cngentional group., ' The clhiildren in the

programmed reading class_were'noticeably less dependent upon
thelr teacher whén doing individual work than their counter-
parts in the five conventional classes._ This observation
was sustained and reinforced throughout the time of this
researcher‘é observations.

The students in the programmed reading class worked
quitely in a determlined manner while their teacher went from
student to student helping them with thelr lmmediate task.
This is not to imply that the children in the conventional
group did not work well, for this was not the casej but the
programmed group were called upon to work alcne for much
longer periods of time.

The students In the programmed reading claés were

working on material which ranged from level one to




st
level six. There were six jevels in the fourth grade
program, This would mean that this programmed reading class
had students ranging into sixth grade material. The pro-
»grammed reading group was soread over a wider range than the
traditional reading group on the same school grade. Further-
more the top students in the programmed group were working
in more difficult material than their counterparts in the
traditional group. This may De accounted for by the fact
that the students in the programmed group could progress as
fast as they were motlivated to do so. The traditional group
progressed &t the rate of their reading group. The pace
here was determined by the teacher. The traditional group
spent'more time 1istening to the oral reading of thelr peers
snd in guided reading where the teacher would ask a question,
and a student‘wouid respond to hér. There was 1little student-
to-gtudent interaction exceot when the students acted 3§ 
"teacher".

This writer observed that all students working
through the programned reading materisl did so in the ssme
sequence. The differences nad o do with the rate of pro-
greés through the sedquence and the amount of help they needed
from the teacher or other children. |

The quality and quantity of written language
evident in the classroom at the time of this researcher's

observations favored the,ﬁrogrammed group. This seemed to

be a meajor factor in influencing the traditional reading




teacher to desire to chanre to programmed reading. The
children's writing ability also helps account for the pro-
grammed reading teacher's reluctance to return to the
currentlj used hasal reading program,

The programmed reading teacher found that the
spelling program used 1n the school was more than ade-
quately covered hy the programmed reading material, and
she no longer needed to use the ccnventlonal school
spelling program.,

The advantages of programmed reading as practiced
in this district may be summarized as follows: Cﬁildren
using the programmed readihg approach learned to work in-
dependently.for long periods of time., Independent work

in their programmed’reading materlals taught them new

vocabulary and reading skills and also provided an oppor-

tunity for over learning. Whereas the traditional reading
class required some students to use a basal text that

might he sémewhat easy or difficult for them, assignment

toc a programmedlreading schedule enahled each pupil to work
in a book or on materials at the appropriate level of
difficulty. Rate of progress was determined by the indi-
vidual's ability, rather than hy group membership or by

the teacher's declision. Puplils were permitted Lo progress
as far as they could in the fourth grade programmed reading
class whereas in the traditional reading class pupils

were limited to some extent by the progress of the entire
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group. Written work of the progrsmmed reading students

appeared to be satisfactory, and the programmed reading
teacher found that the spelling program used in the schocl
was more tnan adequately covered by the programmed reading
materials., She no longer needed to use the conventional
school spelling program.

Statistically speaking, the only proven facts of the
programmec reading effects on science are those previously'
listed in the hypotheses, and the statistical proof of this
Interaction indicates that a more profitable line of research

would be an investigation of programmed science versus tra-

ditional scisnce.

Recommendations for Further Study

l. The same study should be replicated sampling
a different rural population to substantiate results
found in this study. Lack of positive proof from -~re-
vious research makes this mandatory.

2. A follow up study for these same students
should be conducted in the fifth grade to see if the
significant effects continue after the novelty of the
orogrammed materials become commonplace,

3. A detailed investigation of cost should be
undertaken before this type of program can become a regulsr
part of the regular school curriculum,

. Teacher observations concerning the programmed

reading students' independent work study hablts need to bhe

investigated further.




on is made for 4 thorough

S. A pecommendati

investigation of the reasons ror significance of wvariance
Dy OTTAanmed science and the lacit of

of some of the effect in
significancelfgr the ssme effects in programmed reading.
6, Speclal attention should he given to the
possihility of developing projrems of instruction aimed atb

gpecific abillty levels.
Detailed investigation should he made of the

7

zding'skills jnvolved.

varlous re:
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Pre Reading Text A ce .
Pre Reading Text 73 CSW-2
Pre Reading Text C C3
Pre Readling Text D CSW-3
Reading Text 1 Cly
Readineg lext 2 C3W=ly
Reading Tuxt 3 ch
Reading Text L CSW-5
Reading laxt 5 Fil
Reading Text 6 PWF-1I
Reading Text 7 PE2
Reading Text 8 PWF=-2
Reading Text 9 PE3
Reading Text 10 PWEF-3
Reading Text 11 Pl
Reading Text 12 PWG-1y
Reading Text 13 Reading Skills
Reading Text 1l RSSW-1
Reading Text 15 BIX SCW Bulbs
Reading Text 16
Reading Text 17 Hoffman
Reading Text 18
Reading Text 19 Mark IV Projector
Reading Text 20 ' .
Reading Text 21 PROGRAMS & WORKSHELETS:
Reading Text 22 A
Reading Text 23 100-1
Reading Text 2L ‘ 101-1
Reading Text 25 102-1
Resoonse Book I . 103-1
Response Book Il : 104~1
Response Rook III 105-1
Resoonse Book IV 100-10 to 19
Response Book V 101-10 to 19
Response Book VI 102-10 to 19
103-10 to 19
Craig : 104 -10 to 19
, 105-10 to 19
CR2AV Reader 100=-2
Tape Recorder 101-2
102-2
PROGAAMS & WORLBUUKS: 103=2
10L~2
A 105-2
ASW 100-20 to 29
AT 101-20 to 29
AI-RIB 102-20 to 29
ATI-SWB 103-20 to 29
B ' ‘ 104-20 to 29
BRB-1I 105-20 to 29
S BRB-2 100-3
R BSW-3 101-3
T c 102~

3

CSW | 100-3-AB
cI | 101-3-48
CSW-T - 102-3-AB
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100-l; PMI 23 C
101-1
102~ RESTONSE BOUKS:
100-i1~AB
101«h~-AR Lesson 1
102-11-A7 Leascn -2
100~5 ' Lesson 3
"101-5 Lesson i
102-5 Lesson &
100-5-AB Leecson o
101-5-AB Lesson 7
102-5~AB Lesson 9
100-6 Lesson 9
101-6 Lessun 10
102-6 Lesson 11
100-6-AB Lesson 12
101-6-AB Lessgon 13
102-6-AB Lesson 1l
' Lesson 15
PHONICS: Lesson 16
‘ Lesson 17
100-0 o , Lesson 13
- 101-0 . Lesson 19
102-0 _ Lesson 20
103-0 ‘ Lesson 21
104-0 4 : Lesson 22
105-0 ' Lesson 23
100~-00 to 09 : Lesson 2l
101-00 to 09 Lesson 25
102-00 to 09 Lesson 26
103-00 to 09 Lesson 27
104 ~00 to 09 Lesson 28
105-00 to 09 : , Lesson 29
Lesson 30
106~0 Survey Test Lesson 31
Lesson 32
GAMEROOKS: Lesson 33
Lesson 3l
106-00-1 . Lesson 35
106-00=-2 , Lesson 36
106-01-1 Lesson 37
106-01-2 ] Lesson 38
106-02-1 . Lesson 39
106-02-2 Lesson 40
106-03~-1
106-03-2 IML4G6e
106-0L~1 '
106-04-2 = . RESPONSE BOOKS:
106-05-~1
106-05-2 Lesson 1
Lesson 2
HIS-90C Headset Lesson 3
BMG 100 W Bulbs Lesson L
2=-Input Jackbox Lesson S
. Lesson 6
Imperial International Lesson 7
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Lesson 8 - Ilb Reading Kit
Lesson 9 Form i

Lesson 10 florm §

Lesson 11 Blanic erms
Lesson 12 Frogress Charts
Lesson 13

Lesson 1l

Lesson 15
Lesson 1%
Lesson 17
Lesson 15
Lesson 19
Lesson 20
Legsson 21
Legson 22
Legson 23
Lesson 2l
Lesson 25
Lesson 26
Lesson 27
Lesson 28
lLesson 29
Lesson 30
Lesson 31
Lesson 32
Lesson 233
Lesson 34
Lesson 25
Lesson 36
L.esson 37
Lesson 38
Lesson 39

7 ]

Lesson }40

Lanzuage Master

#717A Language Master

Voecah, Set T - #111011
Vocab,., Set II - #111012
Vocah, Set JTI7 - #11101R
Word Plcture 1 - #111021
Word Ficture II - #111022
Wor:d Picture III - #111023
Phonics I - #111061
Fhonics II -~ #111062
Fhonics III - #111063
#1022A Phonics

#1011A Build. %es. English
Rlank Cards

SeR.A.

I1Ta Reading Kit
IVa Reading Kit
Ib Reading kit




STUDENT'S PRESCRIPTION WCR PROGRAMMED READING
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