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read the question brcsentcd in the aperture 04 the machiz

he had made a mistake, the original question remaine

nations for this., Plrst no provision was nade for system- :

. . - -
& ) ) » [

. : : - -

(, . - -

o

ttention to Prograrmed learning 1 ac Gan with the

[

introduction of the teaching machine as & technoldgicul aid,

The first of these. machines was dCthopedkby Sidney L.
Presscy (1976) ds ‘a s&if ucorlng dtv1cc to fac111ta o bag, =
taki 1ng and scoring of objective examinations The student

S

.-\—' .
@

selected an answer from among ‘several alternatives, ang then

"lv

¢ & ’

bressed the button cor*espondlng to this choscn_answer. £

I~

he was correct, the next question appeared in the slot;

iy

c. Tre .
machlne counted hss errors, but the tape did not move on to

the next qu%tion until the nght button had been presseqd.

-

Because i ‘.. student knew that he was correct wnen the

questlon moved h had lmmeolate feeaback or relntorcement

and thus learneq whlle testlng himself. In most re p ects

Pressey's machine ‘had the Same ‘capabilities as the naca*n

S

now in use. Yet desplte the puomlse of his exocrlnental

results (Prcssey, 1932) the movement in behalf of such
/

dcv1ces lost its 1nnetus There are at least two exnl

ya
v

~

atic prbgramnlng of materlals to be u°cd in these machincz ‘

hincs,

and, secord the onsct of the dcpresclon offered an
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' ‘began the research and development .of programmed inst

b3

N

favozable environment for introduction into the nctlonm's O

nt & Williams, 1963). EBecausa of thoue

3

schools (Lysaug

conditions, no new research of impdriance in.programmad
instruction was reported until the 195C's.
The publication of.a paper by B. F. Skinner (x95%)

\

[
"

N

ucticn

X

winich has continued to the present. Skinner develozcd @

nachine which differed from Presscy's chiefly in that the

studeént was not given alternatives to choosg from, but

-

instead was asked to write his own xesponses in the citces

»provided, and then, as a printed tape advanced, the ccrrect

o

answer appeared fqr'compériSOn with whét he had writtcn; The‘
use of sﬁaii éfeps_from simple to complex matcrial assured a
high probabiliﬁy pf the-student'é’reéponéé being correct and
‘tﬁus reinforced by‘the compgrison response. A'fﬁrthcr Li-
forence between the Pressey . .and Skinner‘?evices is that the

Skinner material is so planned that it is not essentially a

review of partially learned material, but rather a "—mrogran”

.~

& learns

in which the responses of the learner are shaped as

’
- -

“Far.more complex instructional aevices have bcen
developad beyond that of Pressey and the onc first designed
bf Skinner. Many of these nachines have gccn develozed by
he United States Alr Force. ILumsdaine (1959), who had a

prominent role in their development, has given a cdescription

oi many cf thuwa.

6
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The essence,oﬁJlearning by wecns of a tcaching

machine Ties mot in the nachlncry, but in tng matcrlux to Lo

presented; and it has been found that propéETv éeosigrned pro-

7 -~
-
- ~
) '

grammcdahpoks can serve about the same purnos

4 . .

forms 0% te acnlng nachlneﬁ'" Prograrned bocks such as

RPN 3 e m A, -
s the sinsler

0
'

'hollaﬂc and’ Sklnner'° The Inalvsis of Behavior (19561) eze

now available on a wide range of subjects.

Since a program is'desi.ned to do the teachinig with-
brog g G

out the ald or an lnstructor or othcr support, it necessar-

o

,ily rust begin with what the learncx already“knows. Tnis’

hnowlcdge or prlor learnlng is added to by eliciting answe

";hat are at first hinted at or prompted in order to make the

N
\
N

\\ . o - ) . B
correct answers highly probable. These answers, once re=-

\

inforced are then overlearned through their rcpeated use as

a new material is added. 5

There are two basic types of'programé;v The type

.

advocated by Skinner is called.the linecar program. Thc pro-
gram initially‘asks the student guestions which he can

casily answer. It then proceeds through a predetermined

?
B

‘sequence of questions or “frames ~which regquire him to con~-

struct nis own responses. Less and less‘"prompting" is pro~-

vided as he progresses in very small "tcps through uhC
rogram. - . ' . o .

The sccond type of program is the intrinsic or
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“branchin rogram developed b ~NO”Nun Crowder (195%). ©his

consists of .a:scries of sequentisl ubjoct'mcctoi‘u“ito _

o

followed by mulriple choice quectiono. The studontyis proc-
vided with additional material on tho,basio of his rczmonse.,
IZ he is correct new material is provided.. If he sc lgc's
the wrong answer, ho is»direqted to a.review pago which has
a more detailed explanétion of the same material.
The linear and the branching'programs,aro'by no

means the qh1y programs noﬁ-in existence. There have been
nurerous modifications of these bééic styles.: Hany o< the

more)recent programs make use of branching within a linear

program.

The extensive research which has been done on pro=~

~grammed instruction has demonstrated that students do learn

from programmed instruction, but the question of how well

students learn from programs as comparea to other kinds of

i
& i

instruction‘ cannot be answered with as much confidence.
One of the areas of reséarch in-programmed 1earning

has been concerned with a comparison of iearning from PXOo~-

grams with learning from conventional téxts. An essential

hypothesis to be treated in this particular area is waether

;

-

or not the overt responding, which is the essence of the pro-

* i

'

. gram, has a si nificant cxiect cn ICarnin - Studies com-
gran :

drin the practice of aCblVQ res onse.vorsus the mexro
P g .

reading of items with the responses filled in are sonicwiat

©
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equivocal. Hol Lomd (1960) using psychology as the muhijcct
¥

matericl found that a group which mercely read completa

4]
‘1-

-
(93

ff

cments adc moxe errors than eit hor active or covczc
responders on a f£inal test, but also took less timc to com~

Plete the program. Senter (1966) compared»thrce metiiocs of

’ -

instruction in bluury and octal arithmetic: Norman Crowdcr's -

[l

branchod programmed text (19562), another moairiec versicn of

,
/

this'programmed text, and a narrativevtext version presenting
ﬁhe same content material., Both of‘the érogrammed instruc-
tional methods fcsulted in Significunely greater performance
on the criterion test than was obtained by using the ncrra- S
tive text. Silberman (1962) in his summary of 15 studices
con;zring programmed texts with narrative text$ reportead ﬁhat
9 studies reported éuperior learning for the programmed
materials and 6 reportéd no differencer - Krumboltz and
Versman (1962) found no significant difference on immediate
posttest scores‘bctween a group uSing a regular programmea

text and another group using a progranmed«text with all

blanks fi&led in. A-two week delayed retention test, how-- .

-evci} did show significance in favor of the programmed text

33

requiring overt responding.' A similar study by-Crist (1566)

examined the effects of overt versus covert responding on
retention by sixth grade students usingftwo programmed texts
cﬂ\astronomy. On the immedidte posttc;ts ‘there were slight

\

u \ ons;gnificant aifiercnccs between the overt and covers

| 9
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’

rospondinglgroups, on a two week deiayed'oest the sliqht
-differences uld “ot occur, and the mean covert andg ovezrt
scores were almost idéntical. Roderick and Anderson (L9o8)
coﬂoarec a programmed introduction to psychology wi -h a g

,text-book style summary of the same lesson. Overall, the

[

-

" high school and colle e'students who com leted the program
‘ g P

scorcd higher on a posttest than those who SuUdled th

summary. The advantagp of the program was greatest with high

- school students. '

. * . ' '\
The present study involved a comparison o; a brcnch-

\ 1 \

ing style Program in whlcn actlve respondlng (wrltlnc of
: |

\
responses) ‘was requlred with the same materlal Presented in

A
\

s+ra1ght narrative style. _A programmed text on evo%ution:

(Thomas, 1971) for fifth grade chlldren was created

Project" of the Unlverslty of Georgia. A parallel na

subject matter provided by "The Anthropology Curric X\
ni tive
gcn

version of the text was derlved dlrecbly from the pro
text for use in this study. - ' ' : \

: . / \\\
The experimental hypotheses to be tested were: \.

| \
1. That the bProgrammed text group will score sig—\-
nificantly higher than the parallel narrztive \
- text group on the posttest. - \

2. That the programmed text group will score sig~ |

nificantly higher than the parallel narrziive

[ ¢}

- text group on gain scores from preteg; to rostitest

S 1

e e e e e a5 gy St 4 A A e e

L e cervg e geinis e e e o
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That the programmed text group will score zig-

nificantly higher than the parallel narrative
text group on gain scores from pretest to
retention- test. o .

That the programmed text group will require sig-

(6]

nificantly more time than the parallel narrativ
text group to complete their text.

That the Rfogrammed text group will give a higher
! ' o . \'\.[.t ,‘ : ' :
%crcentage of favorable responses than the L

parallel narrative text group to the text evalu-~

ation dquestionnaire.

“h

11 o



METHOD v

Subjects - —_ v .

The 115 subjects. consisted of four classes of fifth
grade children at Sallie Zetterower Elementary School in

assighed.to receive instruction by the programmed text on

' \

evolution‘(pfogrammed group) and the remaining two classes

| . . / A
(42 students) to'receive instruction by the parallel narra-
tive version (non-programmed group). &All classes consisted

of hoth white and black, male and female childéren.

‘ Materials'

The materials";onsisted of qopies of a/progra@med
text on evolution for fifth grade'children, cppies of é ‘
p;rallel vérsion of the pfoérammed tekt; copiés of a Pronun—
ciation Guide, and a pronunciatioi. tape for u#e én a tépe
recorder. All printed materials‘were rﬁpfoducédiin.pica'72
type by offset press.  The'prdgramhed text (A§pendix A) ‘was
wrivtcn in the branching style and required written respond-
ing £rom the subject. The parallel.vcrsédn_ﬁ?ppepdiij)
prescnted the same material with all blanks fillgéﬁin.:-Tﬁé

branching pages for incorrect answers in the programmed text
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Lo : v ‘\

. WaTe rcmovcd in the pgrmllnl verbxoﬂ but all ot 2ex review

.

Fhgd

natdrial was kept cquali The»Pronunciation}Guidéi(h Ane ndl
. ) /‘ ° \

C) and nronuncmatlon,taue were c0mposeq/él pertinent words

. - / ,

. " presented in both‘texts. Tbe 21 woxds D:lntcd on scoarat e

. ) .
. o
ages were divided into syllables and nmarkedé fox.accent. The

. . -
’

~

‘g

voice on the tape pronounced each word twice 'and thea pro-

vided an opportunity for the students to pronounce the worc.

Two forms of a matching type evaluation test, Form A

+
-

anéd Form B (Adpenalces D and P), were ‘also Cevelop ¢ for use

-

with bo;h grbu vs. Test items were natched for equal Giffi-
culty on both tests. " t

- A seven duestion pupil evaluatlon survey was designed

o .
2

-

to obtain an objective quantification of student opinion.
This sufvey was attached to Test Form B (Appendix ).

> e
’

Procedure oo o ‘ . ’

B "

, For four days of the week prior to receiving the

i texts subjests in both groups listened to, the pronunciation
. .-.4 - hath N .

tzwe and actively responded to it while looking at'their own
-, - Pronuntiation Guide book. Tape playing itime involved six

o~

. R : N - s
minutes each ‘day. The classroom tcacher was instructed not
. td explain any of the woxds to the: children.

‘ ' On the fifth day of that week a pretest (Form &) was

aduninicltcred to determine if the prog'ammbd angd non-
prog.anmea groupa differcd in priox Lnowlcuqc of tho
Q o ' . 13 - ’ -

Aruitoxt provided by Eic:



‘evolutionary cchcepts.
For four days of the following week 21l subjccts. in

all eclasses wers allowed to go through their assigned

rogrammed or parallel narrative book at their cwn soeed. A

g

H
[0}

2cord was kept of the working times for each sukject. Tne

siperimenter was present at all classes to supervise the

1

. ) On the Zifth day of that week a posttest (Form B)

was adninistered. A student evaluation form was attached to
N ]

- &«

the posttest.
: *  Two wecks from the éday of the posticst a retention
test was administered (Form A) to all subjects. _ :

ng Test (Form W) had bheen

1.
i-te

) The California Raad
acninistered approximately eight months prior to this study
as a routine school policy. Reading level scores were thus

- obtained for all subjects 6 determine if the two grouzs had

conparcble reading skill.

\

ERIC -
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lution or on reading ability.

.scoring below 4.5 and those scoring zbove 5.5 from the 4.

el
[

RESTLTS

{
“Table 1 shows the group mean 'scores and standard

-

deviations for the programmed and non-programmed fext groun:

on the California Reading Test and the precegt (gvolution-

Form A). The programmed éroup had a reading level of 5.9,
while the non~programmeé group had a reading level of 5.7.

This difference was not significant at the .05 level
«

(. = .549). On the pretést (Evolution—Form A), the pro-

.
gratmea group had a mean of 7.0, while the. n01—proc*a“ne
group had a mean of 7.3. This difference was not signifi-~

at-either (£ = .409, p>.05). Thus it was assumed that

Tt

‘there was no difference between the programmed text group

and the non-programmed text group on prior knowledge of evo-

.

Table 2 presents the source table for a two fzctor

analysis of variance performed on the posttest scores.

- Factor A consisted of the programmed vs. non-programmed con-

dltlo.s ‘and factor B consisted of three reading leveis ne

4

Califoznia Reading Test 1evels which divided those students

et

N

o 5.5 range, cvaluated the effect of reading akility oa the

test porformance of the two text groups. The compleialy

-

| 15
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TABLE 17 .~
Means and Standard Deviations of Calilc

crnia Reading Tes
(Form W) and Pretest (Form o) S

cores

California Reading Tesit Pretest
i , - .
. Standard _ Standazrq,
Mean  Deviation Mean- Deviaticn
Programned Group 5.851_ 1.967 © 7.037 3.018
Non-Programmed Group 5.657  1.505 7.309 . 3.342

TABLE 2

Analysis of Variance Table for Posttest
Scores and Reading Level .

Source ﬁ ‘f ss = af MS. - F P

Text (A) 147.407 1  147.407  8.544 .01
|

Reading Level (B) 1270.779 2  635.389  36.629 .Gl

AxB .. 1.881 2 .840  .048

W Cell - 1552.70 90 17.252

16
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"

rondomined factorial desiga with an unweightcd nean analysis

for uncqual n's (iirk, 1968) vielded a significani o*:;c_c1ce

between the2 programmed and non-programmed groups (F = 8.544%,
n<.01) and rcading levels (F = 356.829, p.<(.01). There was
no significant interaction between reading levcls anc ihc

progrémmed and non-programnmed text groups.

H
12
)

Tablcec 3 are presented the posttest gain 'sccre
means (posttest minus pretest scéres) and the two week

delayed retention test gaih score means (retention test minus
s . : “ o
prcoest scores) for the programmed and non-programmued ¢roups.

''he programmed text group had a . mean postiest. gain sco

141

£]

of

9.2, while the non—p*ograuﬂed group had a ncaq gain score of

(o

©.1. -Thils difference was significant beyond the .01 level

(£t = 3.694).. On the“retention test the programmed grcup had

a mean galn score of'6. 6, whlle the non~p“oc::mnec crou had

a2 ,gain scoré=mean of 4.5. This difference was significant

. beyond the .01 level also (t = 2.828).

T‘me scores for compleglon of the programmed and the

‘non—programmed text are presented in Table 4. The wean time

-

[oxr completicn of the programmed text was 118.8 minutes,

to

.2

while the mean time for th: non-programmed group was £

‘

ifference is significant bevond the .01 level
g Y

£ 2.,

The results of thie studenl questiocnnaire responsces
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are presented in Tables 5, 6, 7, 3, ¢, 10, and 11l. Toe

Pronunciation Guides and tape reccrding presentations which

were utilized prior to the text study sess..ons were judged by

the fifth grade children to be helpfulf"Séventy-Onc scrcent

-

\

'

of the programmed group and 84.4% of the non-progiammcd grouwn
rcpofted that "it helped a lot." .On-the cuestion concerning
how much diffituity was encountered foliowiﬁg.directions in
the texts, 58% of the-programmed group reporfed ﬁno tiouble,a
while 75.8% of the non-progr.:mmed group reported "noA

' . . .
trouble. " _féble 7 presents the results of the éuestion con-
cerning whether or not the étudents enjoyed the text on eVo-f
lution; 78.8% of the programmed gioup and 75.8% of the non-
progranmaed group “"liked it very nmuch.” Téble 8 gives}thé
results.of the rééponsesxtolthe question concérning how
difficult éhe text was to ﬁndefséand; 69.7% of the programmed
groué reported that "it was a little hard" as did 63.6% of
the non-programmed group; Néne of the stulents in either
group revorted that "it was hard.“' Table 9 présenﬁs EhQ;
data from the question of Qhether or not fhe students pre-

: o v ' :
ferred their text to a teacher:; 86.6% of the programmed
groupr and 60.6% of the hon—programmed”group said "yes." Tﬁe
data concerning the éuéstién of whether or not the students

believed they learned more from their text on evolution than

from a regular text is presented in Table' 10; 90.4% of the

18
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o
TABLE 3
Means and Standard Deviations of Posttest.
and Retention Test Gain Scores
' » -
o - Posttest Retention Test
* _ Gain “ Gzin
’_Standérd Standard
- Mean .Degviation - Mwin - Deviation
' ' 4. o DU
_Programmed Group - 9.2 3.912 ~ 6.611 - . 4.04
1. 0 . . : ,
Non-Programmed Group 6.1 4.126 4.523 3.146
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TABLE 4

Number of Minutes Reguired for Completion of
Programmed and Non-Programmed Text =

R ]
~ Time (minutes) to Completion of Texk

Standard

'Mean "Deviation
!
Programmed'Group ' 118.78 27.4Sﬁnh
Non-Programmed Group 52.24 12.86

TABLE 5

How much did the pronunciation guide and the tape recording
help you learn the words in this ‘book?

. - It Gid It helped . It helped
) - not help a littlXe a lot
" Programmed Group - - - 3.2% 25.8% 71%
~ Non-Programmed Group . 6.2% 9.4% 84 .4%

[AFui et providoa oy eric NER
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TABLE 6

How much trouble didvyou have following
‘ direttions in your book?

r I had no "~ I had a little I ha? o lot
£ ] trouble txouble ~of trouzle
Programmed Group 58% 39.7% : 3.3%
Non-Progranmed Group 75.8%6 24.2% 0%
’
ﬁ TABLE 7
Did you enjoy your book on evolution?
I did not It was I liked it
like it 21l right Very iauacn
| Programmed Group ‘ 3% -18.2% 78.¢%
_Non-Programmed Group 6% ©18.2% .75.8%
TABLE 8

How cdifficult was your book for you to undeérstand?

It was It was a It was
Gasy little hard hard
Programmed Group ' 30.3% 69.7% . 0%
' . Kon-Programmed Group 36.4% 63.6% 55
3 b ' _ :




. TABLE 9
Would you rather lecarn freom a book like the one you
just recad than £from a teach »x?

Yes ¥o
Programmed Group -86.6% 13.4%
Non~Programmed Group 60.6% . - 39.4%
4 1
' TABLE 10
L .
Did you learn more from reading your book od evolution
than from reading a regular book?
Yes  Xo
3
‘Programmed Group ' - 20.4% 9.6%
Non-Programmed Group - 97% _ - 3%
TABLE 11
How much do you think you know about evolution?

. S I donot ~ I know a I know a
understand 1little akout - great éeal
evolution evolution  about evolution

4 ) . .
Prograrmed Group 3.2% 54.8% 4255
 Non~-Programmed Group v 0% 60.6% 39.4%
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rogrammed group and 97% of the non~pregrammed groun S2id

“yes." Table 11 presents the results to the question which

i

_asks how much the students think they know about evolution;

4£.8% of the programmed group reported they knew "a . ttle,

(1]

vhile 42% reported they knew "a great dezxl" aboul evolution.
In the non-programmed group 60.6% of the students repoxted
that they knew "a little," while 39.4% reported that they

knew "a great deal" about evolution.

'y
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DISCUSSION

)

;o :
. Comparison of the performance of the programmed text

- o

group with the non-programmed text group revealed signifi-.

0

antly greater learning for the programmed text group. The

supcriority of the programmed text group on the posttest was

in accord with the fihding§ of Senter (19¢3). The analysis

. I . . . . . o ‘.A « - R
variance results indicated that reading lewvel did have a

“

tHh

.0
gnificant effect, but that there was no interaction between

+ reading level and programmed or noa-programmed text. &s

}-

.S

would bhe eﬁpected, the bettef rcader learned more material
and thus performed 5ettef 6n ﬁhe posttestf The identical
'f :content oi the programmediapd nonféfogrammed texts would
lead us to expect that tﬁere would be'no interactiép with
reading level.
The retention test results péralleled those of
.Krumboltz.and Wersman (1962) in that the programnred ;ext
grpﬁp performed significantly better. The statistical re--
sults from the posttest, gain scores, and retention tééts
all provide nore eviéénce in favor of the progfémmed‘text'

and ‘overt respoanding to ke w%}ghed against equally impressive

Hh

findings to the contrary in other studies (Silberman, 1962).
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The only disadvantage observed with £he programnazd
text was in the time requircd for its use. The non-
. L
programmed text required less than half th~ time that th

programmed toxt reguired for completion. This fincirg, o=

)

“conrse, would be. expected in view of the fact that th

programmed text necess®tated written responses andé had 28

cdiitional “branching" pages. However, the presentation of

N

the naterial and the amount of review was held constant in
boéh texts, with the exception of the "wrong answer" pacg:i:s
(e.g., Sece pééelzﬁof Appendix a). These pages were-deleted
from the noé-programmed text since there was rno opportunity
Ior subﬁécts to respond and thus possibly make errors. This
cnizzion from the non-programmed text;only accounts Ifor
eigh; pages. The primary reason for the size difference is
in the inélusion_of instructions apd space for responding
in the programmed text. The “right answer™ confirmaticn
Pages were included inbthé ﬁon—prbgramﬁed text as a roview.

Thus the extra time required for the programmed text can

- primarily be accounted for in terms of the overt ggkpo:ding.

Tne time disadvantage of the programmed text must be

veighed against the superiority in test performznce. The
fact that the students using programmed texts were expssed

to the material for a longer time cannot be ovarlookxed; it

s Dossible that this longer exposure was responsible Zo:r

[N

tneir better test performance.
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Although the programmed text has been shown to be

~iguilicantly superior to the non-programmed texit, it should
. . . N /o .
. L _ , 28

.be noted that test score means were rather low in both

groups. The programmed text group for example had a mcan
score of 16.2 on the posttest, while the non-progranmncd

group had a mean of 13.3 ocut of 26 possible correct re-

ponses. Possible cexplanations for this coulé be in the con

-

truction of the tests or in the .lack of studcat motivatiocn.

¢
v

one factor which could possibly account for test difficulty

is the use gfisingle spacing for the questions.' Pifth crade
literature is traditionally printed with large type and with
greatef spacing. The\absence of the usual grade incentive.
in the class;oom could account\for a lack ;f.motivation o
achieve.

The results of the student guestionnaire indicate

that the students viewed both texts favorably, with

indications of a slightly greater preference for the pro-

- grammed text. The overall favorable attitude of the students

to both tcits could possibly be attributed to a novelty
effect.

The Pronunciation Guides and tape recording werec

- used in this study as an 2id to learning. The purpose was

to nelp the students become familiar with some of the diffi-

cult words and- to gencrate enthusiasm for their. programmed

26



1-programmed text.
2 . .

’

The only mecasure of its value

T ootained in this study was from student responses. Student

cucstionnaire results indiceted that the Pronunciation
- l ~ -

¢Guides werce helpful.

Ry

that it is superior to the non-programwed text, but that it
. is vicwed favorably by fifth grade students.
. P f .
. )
I
N © -
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SUM ey

Listos 20N e

115 students comprising four classes of the fifth

grade were divided into two groups according to class. Two
classes were assigned a programmed text on Evolution and the
rcmaining two were assigned a parallel narrative version.

.

 The programmed text was written in the branching style and

. - ' ) :
required‘ovq?t (written) responding from the éﬁbject. The
parailel narrative Vefs;on presented the same material, but
required no written reéponding. :Reéults from a posttest énd
a retention tesé showed"the programmed texf to be sighifi-
cantlyxsuperior to the non-prdgrammed text. ‘The results of
the questionnaire refleétedlfavorably ﬁpoh the presentation

* _
of the material on evolution, with indications of slightly

more favorable responses -from the programmed text group.
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