J‘%"

«.u‘
-

L]

ED 076 05“

AUTHOR
TITLE.

INSTITUTION

REPORT NO

PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

4

ABSTRACT

A

)

DOCUMENT RESUME

EM 0]1_056
Thompson,- Ruby L. S -
. Computer-Assisted Phonlc Analy51s- A ﬁalldatlon
Study.
Pqnnsylvanla State Univ., Unlver51ty Park.
Computer-Assisted Instructlon Lab.

_PSU-CAI-R-52
Mar 73 o

311p.; Ph. De. The51s- Pennsylvania State University

MF-$0.65 HC-$13.16

. Branching; *Computer Assisted Instruct,\n,

Individualized Instruction; *Phonics; Program
Evaluation; Redading Instruction; Self Evaluatron,
*Teacher Educatlon;-Teachlng Methods

L)

A study. was de51gned.to investigate and evaluate the

development of a computer-a551sted instruction (CAI) phonacs program,
The program was administered to 36 students enrolled in an

undergraduate reading methods course. Subjects were pretésted, and v

based on pretess performance, they were branched to CAI which
included 4illustrative lessons, student self-evaluation, and
computer-evaluation of multi-lined constructed responses, Results of
-analyses of pretest and posttest data showed that 'the course was
valid for instryction at the designated level--a compa!ison of the

.pretest and‘poettest perfogmance revealed significanteg for each
Recommendatldns for future-research and course !Btl

student.

mization

include requxgg.ng the coutse for preserv1ce readlng teachers and
usrng these groups for future revisions, incorporating a mastery
mgge1+;and including some consequential evaluation of the revised

course., EM 011 037 through Ei 011 043, EM 011 046, EM 011 047, and EM
011 049 through EM 011 058 are related documents. '

(SH)

L4

2N




L .

“FILMED FROM BEST AVAILABLE COPY




b

'

’e

Cenzuter

-
-t b

bars)
js)

3

TOROSTLS can

1}

nd BY

7~
a
&
>N
L I SR
YR R
3
TS & I
6 U W
o
A
1 40
[N
c,n\w
(& T
Qe
[ Ol
D> 0 3
Joe T
[
)
-
[&]
-
\.
w
serd
[52]
-
e
ﬂi_
[&%

LaZe Nt TLE
.

the

O

IC

E

Aruitoxt provided by Eic:




-

Computer Assisted Phonic Analysis:

-

0

by
Ruby L. Thompson

-

An Abstract of a Thesis

- S/ B in .
ecpndary Education

Submitted in Partial Fulfiliment
. of the Requirements

) NG >
Lot _ ﬁ)}-‘the Degree of

»

*  Doctor of Phi,]osophf/
March 1973
~ . ] ~
- .. '
. >
1/1.

- The Pennsylvania State University '

The Graduate, Scho7l :

v

o

‘Aalidation Study

U S DEPARTMENT OF HEALTH
EDUCATION & WELFARE
OFFICE OF EDUCATION

WiS DOCUMENT HAS BEEN REPRO
UCED EXACTLY AS RECEIVED FROM
THE PERSON ORHRGANIZATION ORIG
INATING 1T PDINIS OF VIEW OR OF'N
JONS STATED DO NOT NECESSARiLY

INEPLESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY

€.
¢

D VN )

34




ABSTRACT

: ) X -
Computer Assisted Phonjc Ana]ysis A’Va11dat1on Study

This study was designed to determine whither of not a.eomputer-
ass1sted 1nstruct1on phon1cs program could be deve]opeuégnd va11q?ted ig/

that 80 percent of the subJects wou1d ach1eve 80 percen of- the tevurnaT

“ criterion obiectlves Several relafed purposes of.the study were to
answer,thesetquest1ons- . ) . N

(3
~ 4 ¢

~—

. - 1. What is th genera] status of the presgrvice teachers

.. . knowledge - ﬁn phon1cs prior to the' computer-assisted phonlcs :3 -
) program7 e = . ar
How effect1ve were the cueing and<pract1ce mater1a1s of the
program as Jetermined Qy the difficulty level (80. percent)

of the mastery items? .

- ’\\ - * ‘
. Which criterion tgst items met the 80 percent cr1ter1on
level amd which warranted revisioh?

What ts the feas1b111ty of the 1nstruct1onaT strategies and
tactics employed 1n the testing and 1nstruct1ona1 programs?

How efficient were themguthor1ng,and technical operat1onsf;
during program development and oqerat1on7

The program was adm1n1stered &1a the IBM 1500 Instruct;onal Sys-

tem-to the validation group during the fatl of 1972: Each of the 36
T e - - i T
- students in the validation grou? was an undergraduate and: enrolled in _

4 ! ¢ TN - ,
‘to instrugtion based on pretest performance
- ° o l

the undergraduate readihié:ethoas.course. .The students were adminjsi

ered the pretest, brjnch

.
L N

) ~/ahd 'admjnistery .posttest off line.

4 Postte performance mdicated that the -course was vahd for

/
1nstruction at the des1gn2?ed level for the subjects wlth,whom it was

P
(RN

‘used. The analys1s of the incourse materials reveafed that mere than 75
. L - fT oy . i \
- percent of the mastery/items recorded difficg}ty levels at or above 80




perc?nt. A compérison- of the pre and postté'st performance revealed

empiiically §igpificant gains for, each student. These gains -indicated
. \

that the CAl program was effective in chaqgiﬁg the behaviors of the

students. ' ' o ’

’

. - * * \~ ' .
The gtrgtegies of branching based on pretest performance, the
usefoﬁfillustrative,lpssons. student self-evaluation, computer-evalua-

tion of mﬁlti-lined-conStructegxresponses proved to be viable
Al - & > - ‘ \'

strategies.
The operations analysis shoyed maximum use.of the computer, pre-
planning, as assets of the course deQelopment phase. Some'iimitations '

.. N . .
of course ‘operations were pointed out: " last minute changes, rush for

data from.student re¢ords, lackvpf coordination of staff perébnnél

during the initial ghases of the program.
* These recommendations were_made for further research and course *
optimization: - o0,

. ~ . ' , . \
. 1. ,The Course should be a required unit of instruction for-pre-
service reading teachers and that these future,groupf be
used for updating and optimizing the coutse. 1

2.. A "mastery model" shodld be inédrpofated.qnd}that~£ﬁi§
" mastery model be tgsted with a 90/90 criterion level.

Some consequential evalliation ‘'should follow the revised
course so that theseffectS of the program onachanging
teachqrs' classroz;‘behavjbrs may be determined.- -
. : . ’ . . AR Y
%ﬂsea ers andvcourse developgrs should use a minimum of -
hree testing groups with a minimum 15 students typical
‘of -the validation population before running the vadidation

y
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* CHAPTER 1 A

) : ) ., ) - r

C/ - v ’ '\

> \ . g, D>

. - s INTRODUCTIQ -

. - / \ . | r

,ts: Or1gjn of and Need for 1 the Study - L ey

i B Hore than a decade agoe a conference of reading experts
- AT w i ¥

(Learning to Read, 1962) r;Bbrted a consensus ‘on the value of phonics: )

We consider phonics ow¥ of the essential skills that hel
childeen identify printed words “that they nave not_seen before and
then urderstand the megning that these words repre§éh¢. Without
phonics most chi]drenEZannot become self- reliant, d1scr1m1nat1ng,
efficjent readers. [p. 3] _ N

= . oy
_ T This statement set thg stage for further individual testinony

A
v

> .

negarding the importance of phonic analysis. Smith -(1963) a]]eéeg !

that word recognition is the most fundahenta] of thg reading skills

and tnat w1thout the ab1¥\ty to recogn1ze ¥9rds, (he kead1ng process

- - cannot pr0teed étEathrOn 1?63) para]]ed Smith's (19@3) allegation
by attésting that many children will never'masten neading §k"ls '

) unless they are wéll taught the simple phonetic‘printiples Heilman
. ’ P . ..
.j, (1968) pointed cout that ch1]dren must learn to associate speech sounds

D,
!‘mth the Drmted letter representations. In fact,. he beheves that if

\
. a pupil does not develop g techn1que for "sounding out"ﬁfnfam111ar /

- - )

lmportant 1s this skill to ch11dren that it must: -be taught systemat1-

cally and we]],‘ ' . o ‘ -

- [ N

hoheover{ skill in teaching whonic analysis has heen 3esig-
€

-

_ngtéd one.of the most essential skills for reading teachérg. (Betts,

_ 1955; Heilman, 1963; Curry and Rigby, 1969; Spache and.Bagget, 1965). .

words, his chances of becom1ng an 1ndependent reader are slight. So =~.

@




lorton (1959) pointed ou* thdt succe§sfu1 teachﬂﬁg of reading at the' '

intermediate level was dependent on téachers dcqu1r1ng d sound knowl
LY

edge “of the basrc skills dnvolved \\-WOrd recognhtvon -

While the .need, for good phonwcs 1nstruct10n for chllgren has
L.v

. been f1rntx estab11shed there are serious doubts regard1ng the ade-_

quacy of phonics instruction ip classrooms today. Reseacch (Bond " and

£ ~ - . .
“ Tinker, 1967) into reading,disabi]ity reVeals that lack of or ineffec—

tive word ana]ySJs skwlls is one of the maJor disabilities among ﬁ1s—
l

abled readers in the e]eﬂentary schools . fh]s f1ndﬁng extends 1nto

[ »

the high schopls and colleges where, as Ford (1971) observed, nore

[

i

than half of the students entering the small colleges are disabled i

' feadenﬁ whose major 4mpediments are the inability to rpcognize words - -

quickly and accurately, divide words into _s;‘g]es and pronounce
. - - . B ) Ann
words. She concluded, from her experiences, that thése students will

not gain much from traﬁning in vocabulary development, rate ‘and con~

-

prehension un]ess they master word analysis skills., -\

iﬂ"nle the causes of reading d1sab111ty tend to be comp1ex one
1 »

factor contr1but1ng to many reading disabilities is ﬂneffectvve

téEEhihg'(Bénd and'TinkeE, 1967). But to what Way iinadequate ‘teaching
- L Y e - .
be attributtd?l It is realistic to assume that pre and inservice

teachers want” to do a gooi/}eb. One reason- that they do not do so is

that they have not bee taught how and in some-cases what to teach.
B\ !

L
b

This hypothesis 1s based on the theory (Popham, 1969) that the rela-

tionship between teacher effect1veness and teachqr knowledge of con-

tent is pos1t1ve and high. Granted that this theory is éound, one ‘

training source to be reckoned with is the teacher training

~

institution. ' ' o : "




. . 3 \
_An 1nvest1gat1on directed by Austin (Aust1n, Mor™ison, C.; * .
Kenny;-Morrtsan, M.; Gutmann and Nystrom, 1961) reVealed that many e

prospective teachers do not‘have the’necessary hpowiedge base 1n -

‘phon1as -The 1nves(1gators reported that college supervisors and

cooperatfng teachersvagreed that the greatest content;ﬁefrcxt of student
“5
teachers 1n reading was a lack of understand1ng of phonet1c pr1nc1p1es .

/.

This group of experts recommended that co]]ege 1nstructors take- grevfer

respdhsibility in making certa1n that the1r ,tudents have mastered the /,//

pr1nc1p]es of letter- sound re]at1onsh1ps and structural ana]ys1s T .
\ Farinella's (1960) appraisal of teacher knowledge of phonetic

and structural amalysis led him to conclude that while teachers

readily admit‘the importance of phonic analysis ;nstruction in their

Jobs as reading‘teachers, they lack-the necessary knowledge to teach , ////

-

these-skills. Szodies by Aaron (19661;}n1.5pache (19653 disc]osed.

that the teacher SUbjSCtéLiﬂ their respective ihvestigétipnsvhad tjn-‘
ited knowledge of phonics>and syllabication and confirmed the need -for
upgrading preservice 1nstruct1on in phon1cs/and phonics pr1nc1p1es for - .

S ) ' .

primary and 1ntermed1ate grade teachers. R L, -

it 1s_h1ghTy probab]e that the xtensiveness é; the phonics ,
content does-not render it 11k§1y to r!2é1ve the full and 1ntenS1ve .o
coverage that such an important word ana]ys1s s«<ill merits. Hence, |
Preservice teachers are givi: an overview of phonics in their methods . k>\‘
courses that is hard]y sufficdent to giVe the@\the necessary inow]edges : ,/, f.
and skills for teaching phonic analysis effectively. 7

Hull (1969) reasoned that the training of teachers in methods .

~r

courses--specifically in the area of phonics--is probably ineffective ‘e




1] ' L4

~ A | , because the teach1ng of phop1cs content and the strateg1gs and pr1nc1- 1
p1es 1nvolvgd ip teaching phon1c analysﬁs.gre enprmous and t1me con-
. \\J/[' , suman;'tasks Spache and Baggetts (1965) and ‘Aaron's (1960) f1nd[ngs
~' . “ o da not suggest that teachers wi11'tearn to teach 1etter sound,re1a- C
; B t1onsh1ps effectively 51mp1¥ by teach1ng. For while exper1enced -
. teacher groups'aobeared to know yore phonics than did‘}nexberiencgd ' .
< | teachers, neither. group s'collect1ve knowledge was 1mpre551ve/ ‘/ - -,
- ‘ﬂ1nkley. (1971) dfter years of work with graduate.students and inserv-
\ ' . ) ‘ te tra1ning programs for ream%g teachers, avered tiat the a\Lerage :’9
N teacher of read1ng does not know as much phen1c5“as tﬁe averageo4h1rd-
" grade pup11 ' N D .

< \ .
‘ . . “ﬁ"\;resent eﬂeT§ tary- schog,,qlassroom 1nstruct1on in phonic

A |

) - ’ . analys1s demands that preserv1ce tra1n1ﬁb take on a greater respons1- .

cb111ty in he1p1ng teachers master the content of phon1cs‘1nsthgct1on T .
-3 . c . /
" béfore going into thev/}assroom To date, preserv1ce methods courses :

¢

haye not met this reSpon51b111ty fully The,state of methods courses

REN

'{ _1s ngENed by readmg spec1ahsts (Norton, 1959 Austm, 1961;
Spache, G. and Spache E. ,\1971) as warrant1ng rev1ew and rev1s1on

'malnly becausn classrooms are manned by men ang ‘women who are nat . .
P AN

’ully pregaredﬁto teach readtng‘ a0 . ; )

{
) The question of low to best provide the content and procedural

+

- guides for phonics instruction that are needed by teachers has not

‘been answered in the literatyre. Having t2achers learn on their own

1

. appears to be 1nadequate, "learningrwhile teach1ng" seems to be too. 3
v , ‘ ' .
) risky for. it cannot _be assumed that pub1ls are receiving a good and

systematic hase in phonics while their teachers learn; methods courses \

-l

apparently lack the time to go 1nto the conteft of phonics thoroughly.

- -
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While methods courseés have ‘been appraised and methods course.teachers ', ‘ :

.- q
’ app.ised of the limltatlons of the courses, little has been 1n1t1ated

-~

to\effegt p051t1ve change Teachers have been constantTvzimpressedc - ’

with the1r resp0751b1liqifbr teaching phohJcs methods cotirses have " Co. "

\been handed directives for- content Unfortunately, very little con- ’ v

crete 1nstructional 1mprovement has been genera%ed by the cr1t1c1sm\ .

It has-be recommepded ‘that teacher- educatizn 1nst1tutions conducg‘ ot
AN .

reseanch to anvestigate and dgtermine the teasibvlity of various types

x

of frograms which are purpdrted to be promislng in instructional qual-
)
ity. Few programs have been investigated P0551b1l1t1es for educa-‘

ting teachers in £g§h1CS must.be explored if the prob em of poor
.phonics instruction in the classrogm is to be.aalev1ated. , '

Slnce the content of phonias and procedures and pr1nc1ples for-
2
teaching pﬁunic analys1s to children are so- 1nclus1ve, Jt is. very

. unlikely that preservice teachzrs could master the content even 1f a

‘

larger segment of time were appropriated "in methods Cuurses There'

would be many students receiving both repetitlous lnformation and

_ practice; too many students would not get enough practice to master

the content. Students prior knowledge, learning rates, and w0rking

rates are all‘variables to be considered and accommodated if learning

is to be optimized. If every studenf were provided only that Snforma-
. ) ) _ » .« . . -

tion necessary for him to achieve certain prescribed objectives and if

he were presented that information at a raté ahd in pcrtions suitable
| L 3

for him, it is axiomatié{that most learners would.achieve mastery of

v the material to be learned. Such an approach to learning is called

the Individualized Approach.
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.-'Res:arch_(Klaus, 19@9) contrasting: the conventional methods.di

. teachfng and approaches wﬁ%ch focys on 1earner-performance suggests '?4 *

that efforts to 1nd1v1dualee instruction so thqt each learner can

,,recelve the practlce he needs for complete mqstery are far more effec- *

- {
. however, that .the appllcatlon of {nd1v1dua1tzed 1nstructlon in educa-

'CAx course depends on the quality of .the course'materials dewveloped;

control]ihg instruction and adapting to various learning rates enhance

tive than solu*ions which ‘stress the communication and presentgtjon

' characteristic of educational methods. Klaus (T969) has p01nted out

U

tion has been limited because there ha; been the proh}em of devisimg -

techn1ques to prov1de the necessary cnntrol over learnlng in the

“

absence of human superv1s1on for extenuedcpenlods of time.

~

It max ve reasoned, that 1nd1v1duallzed 1nstruttlon is the best
approach\for teaohing'phonlcs content to preservice teachers. The
search for a technique through which individualized instruction might
reach fruition was undertaken. At the moment, educational tech-
nology—-ln the form of computer-ass1sted 1nstructlon--appears to hold
considerable promlse for opt1m121ng, by individualizing, 1nstruct1on
in phonics for oreserv1ce teachers.

Research with computer-assisted instruction indicates that ' «

these computer system$ can accommodate a varlety of subJect matter

content and different types of" 1earners The ultlmate success of a

however, the opportunities offered for individuaﬁizfng, sequencing.and

¢ ‘

the effectiveness of the Ppresentation of the materials to be learned.

L]

‘ * - \ . -
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. The principles’ undergirding computer-assisted instruction . o
* (CAI) lend themsé]veS~wef1 to the constrhction of an ideal learring A .‘. -~
. . edi:ronment" - ]': P ]
« 1. The ledrner 1s an active port1c1pant , v
, 2. Repet1t1on of tasks is ach1%ved through ngorlentat1on of
( ' ‘ ' stimuli rather than by repet1t1on of the same st1mu11 .
* 57 There 1s a de11berate p]qp to pre;ent a range of cond1-
L, tions to wh1ch 1earn1ng must ’be genera11zed ) . . ;o
4, Novelqg ;ocompan1es }earn1ng. C :
P I . C 5? _Knowledge is gradua]ly.presented in levels of d1ff1cu1ty. .
; i \\6:{ Feedback dimensions are both cogn:t1;e .and evaluat1re ) ,1 }
3 ' . 7. Learners are involved in goal settlng, pacing and .
oy N ev ]u?t1on ~ .: ‘, 4 €
‘ s ' 8. Dfiferent kinds of thinking are: stimulated. '
\w . ' The aooljcat1on of these princ1p}es in develop1ng a CAI course . =

.in phonics should result in a b]end1ng of the teach1ng process and the-
e N l
content to best meet the needs of the learner This is someth-1ng2
\that many Feacher-tra1n1ng courses do not now effectively ao;omp]1sh .

More specifically, CAI has been selected as the media through

which an effect1ve teacher tra1n1ng course in phonics may be realized

X ‘ . becausg.mhe system3 offers the rich interface components--audio units,

. ot
L] 1

‘ ]L Stolurow, Instructor, CAI Seminar sponsored by Control /
Data Corporation, Silver Spring, Maryland, May 25, 1971.
N

\ [
zlbid. .

»

. 3The system referred to is the IBM 1500. It must be mentioned
PR . that not all tetminalg or systems offer the interface components
named

[} ‘ 3

[P o, et b
.
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\', ' . image reels--that are ﬂhportant to phonics 1earnin§ A descr1ption of -
’ e
. the ;IBM '1500 Instruct1ona1 System and a con£1gurat1on ‘of the CAI system . y
b b ' " are found-&n Append1x-A In add1t1oh the 1earn1ng of the’phon1cs ' Y

O mater1a1 by the prospect1ye»%eache(-may be v1rtua11y guaranteed with a

tested ahd validated course this statement ,may not be JUSt]f]Ed if it

>
. R / - 4
" is made about traditional c]assroom exposure, independent student work ™" '
% ’ / “ -~ .
or the use of"the” prbgrammed text. . o
% # In order to determ1ne tEe v1ab111ty of computer a3%1sted : S
phon1cs instruction for teachers a CAI program was deve]oped for
) . ' . tes¢1ng and validation. N = ﬁ-‘-,.'- N
* . ’ . > 7/ . ~$ - 4 . t .
. » . - . .‘ : R '
N RN . Ovérview of the Objectives * ‘. ‘ : RS (“
«} _ The primaty ongctives of th1s exploratory research were %o
I..- P ‘\ -
: . deve]op,/test, revise, retest and vaTidate a CAI program in phonics
. . o oL . t
for preservice teachers. To implement these objecttves, the following ',
were produced: .7 . .o ' . ;
‘ . < 1. Scope and sequence of instructioh * \ o .b
> /' .
. T LI 2. Terminal criterion behavioral objectives ' \;& -
SO . 3.” Criterion test items, .
¥ “ay < e . . -
4. Instructiondl materials suitable for the CAI system .
- : ) ‘ components-fcathode ray tube (CRTxé audio unit, image ’
. . - . i . . l .
: projector ' - :
O ‘ : o g @ '
’ * 5. Flowcharts of instructional processes and decisions . L [ '
K -6. Course ralidation plan and valida$ien data ! "
. ’ ‘ ‘ 7. Course documentation / )
H 4 - & * - \‘ . {
_ . . s x . A N
k3 ' . /—\ 4 F ; k‘\
i ’ ‘ .
’ : ’ Y
9 ¢
*ERIC ¥, .
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Specific‘Statement'of the Problem ,;,//

4 —_—

The specific problem of this research wag to answer the ques-

tion: Is thdbCAI Phon1cs Progtam effective to the gxtent that 80 per- ,T‘——\‘ _
~ cent of the Tearners attain 80,percent of the,term1na] cr1ter1on“\\ LN
x:- . i - .
obJect1ves endmerated beTow7 ’ . . ",.\ .

- . - f ) “~J
-1. The Tearner w1TT name four\prerequ1s1tes foe phon1csa ;

- i

1nstruct1on T ! SO LA
‘ .: N . / ) ‘ . ] . . )
. 2. The Tearner will identify the relatwonsh1p‘of each pre- 7 |
& ANy ) . \
requ1s1te to phon1c ana]ys1s - ] . ) st ,/’/7

- & v ’ .
The Tearner w1TT 1dent1fy the d1st1ngu1sh1ng qua11ty of a

consonant blend. o , ' .~ - pe >
4. Thetltarner w11] name each of the two-lewter (r, 1, and s) K\‘L’%T.
consonant\oTends j- . ) . \ 1
5. The Tearner w111 9escr1be the d:st1ng sh1ng qu;T1ty of a ) .. i

consonant d1grEPh o A . ' . 7
6. The Tearner wiTT name the seven consonant digraph$ and the ' /
s1ng]e letters wh1ch represent digraph sognds o .

7. The Tearner w111 wr1te one key word for each short voweT
sould. o :4:. : ", -
- 8. The Tearner will correct]y syTTab1cate two words phd g1ve - -

‘ ’the sx]lab1cation rule for each word.

- e - .
9. The 1earner w111 state the compound generalization for £ I

» L 4

»

short vowe] sounds in one- sy]]able words.. "’ > ] .

4

TO The Tearner will identify €ach 1nstan;e in ‘which 1_stands
. - S o4

for a vowe] sound and name thecvowel sound represented in each - S

H

‘instance. ° . '>“ s ’ . ) ;.

~r
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7. TZe learner w1L1 name the instagce in which w stands for -

~

a vowel s&und and descmb! the vowel sound which re§b|ts

12. " The Tearner will Wr1t:e a one-syllable key word for the v

long sqund of each vowel. T ) .
<13, “The learner will Stat n writing the “final e"
. ;/' R 14 L . - “~. . ’
generalization. PR ’ - J/ \\\__,/*‘
14, /The Tearner will state“in wr1t1ng the "single, fanal" .
vowe] genernT'rzatmn for Tong vowe] sounq,e Q

157\ The Tearner wﬂT write the "ad,]acent-vc(me‘r"generalization."
- 16. The, Te@wﬂ] name the s1x “reguTar vowel digraphs"
that compTete the m9d1f1ed "ad,]a.x:entavowel generahzatwn" which
applie 'to these regﬁar ﬂigraph{ et

17. The learner wﬂT des¢r1be the d1st5/gu1sh1ng quality of a \) N

vowel d1phthong o .

8. The Tearner\wﬂl descnbe the d1st1ngg1shang quahty of a

./ ' ‘ \ - g
J9. The Teargxevﬂl name the four common d1phthongs and wWrite = !
a key word 1TTustQt1p‘9 the d1phﬂlong Qound of each combmat'lon \ '

»

-

vowel d1graph

20. The lei. ner wﬂ" s*ate\the rule\ coven‘ng at Teast s1x1 of

these Tet‘ters-g, g gg W, h, _T_, t and b when these lette® are
’ )
not soundéd in words. ' ¢

2. The learner \3’1‘11\ state the ge'ner‘a]iiation for hard and
-7 Toe e . . .

soft sounds of c’and g. - . S .

1

-’22, The learner.will write one word in which s stands for its
most common sound. ‘ ' . _ S

23. The learner wtll name the vowe}) letter that accompanies q -

| I . '
in order fog q to be sounded in a.wovrd. \

s
J

3
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'24.l The learner will descrlbe‘the "schwa" sound and name the.
syllable ‘in which the "schwa" sound occurs.
25. The learner will tell how and when r affects vowel sounds.
26. The.learner will correctly ]abellgg_sounds‘dn words.
27. The Tearner will write that al, all, aw, and au record the .
same sound.
28. The learner will’trescribe the change in the sound repre-
sented by the let*er i'when“it is followed by nd, gh, and 1d.
29. The learner will write a rule that accommoéate? the
influence ot 1d on the sound represented by o. |
30. The learner will sequence the general procedural steps
for introducing letter-sound relationships. This will be done
_from memory. - ) )
31. The learner will arrane the phonic elements in an
acceptable hierarchy for presentatién to children.
32. The 1earne} will state frbm‘meMOry at least three’prin-

ciples to be observed in teaching/letter-sound relationships “o

chj]aren.
F

Related Punposes.

Though the speci%ic objective was tc determine whether the
course met the preestablished va]idatiog level, other ways of assessing
course efficiency were emp]oyed. One assessment dealt with»the effec-
tiveness of the instructional materials within the programl This
analysis was undertaken to measure the difficulty lTevels of the incourse

mastery items. The 80 percent difficulty level was'selected as a
’ )

desirable level for measuring the efficiency of the instructional
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f
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e
materials in that 1t was compatible with the course validation crite-
rion itevel. A mastery item and the related practice and cueing mate-

rials were judged satisfactory if the mastery item recorded a difficulty
3 l * " .

(the percent of students attaining mastery of the item) of 80 percent or
Q

higher. This analysis would indicate whethér the instructional mate-

2

rials were reliable. | )
. < .

The analysis of pretest data was used as another measure of
course effectiveness. If it cannot be 6?oven that the course itself
supplied the learner with the.knowledge, then the true)validity of the

course is questiQCable. " Pre and postcourse data were compared to see if

the course changed' the learners' behaviors or whether the behaviors were
present without the course.

“. Another way of analyzing the course was to dqtermine the effec-

tiveness of the instructional stirajegies and tactics employed. This

analysis was undertaken with no specific guidelines; however, the pefi

3

formance of the students was uéed to determine if the strategy was
- . N
feasible.

The course was also analyzed according to the percent of the
learners meeting each terminal criterion objective. Even if a course is
deemed valid, if the majority’ the learners do not achieve each

. i - -
objective, then the objective warrants investigation. The criterion c.

80 was gpp]ied to the terminal test items.

In order to fully evaluate the end product, tﬁe processes used

in developing and operating the product wére invéstigated. The opinions

and views of the personnel who provided the technical support during .

course development and course operation were, analyzed.
F,
)
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The supplementary analyses caﬁ be viewed as related purposes of
the study. These related purposes were to determine the fullowing: ,
1. What is the general status of the’preservice teachers'
knowledge in-phonics prior to the computer-assisted Phonics
Program?
2. Which incourse practice and cueing materials and mastery
items do not meet the 80 percent difficulty level?
'

3. Which criterion test itéws are not being met by the majority

(80 percent) of the students?

—

4, How feasible were the instructiOnalvstrétegies and tactics
employed in the testing and nstruction?
5. How efficient were the authoring and technical operations

for the program?

»

4

Definition of Terms

N M -
The following concepts are basic to reading this study and the

~

related literature:

-

f

Analogous practice. An activity similar but not identical to

L -
-

the final criterion activity.

’

. Branch. A generic term for the point of choice at yﬁich stu-"
dents are.sent to alternative frames within a program depsnding on their

. ) .
responses to 'the particular branching point. fesponses may be to-diag-

. N . :
nostic test items, in-program frames with mubtiple-choice’or con--
8 -
structed-response items, and so forth. The branch may take the student
to a s}ng]e frame (a remedial loop) or a linear sequence dealing with

»

his particular needs.

' (
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anching intrinsic. A programming technique characterized by

i . I
consistent| use of branching. - If after reading the information section
of each itém, the student selects or makes the correct response to the

question basad on the materials, he is sent to an item presenting new

. information. \If he selects an incorrect alternative, e is sent to an

item wbich provides information as to why his choice was incorrect.

To the extent that the programmer has correctly predicted the possible
response that the student population will make, the prog;am take; by
each student is under theccQntrol of his own responses, and will dif-

fer for students of differing abilities.

Cue. A verbal statement providing the minimum information

required by the’[earnerlto perform the desired béhavyg:.

—~d
% . > . s
Computer-assisted instruction. 'The operational definition of

computer;assisted instruction is derived from the functions of the
computer in this hesearch project. Here, CAI is defined as computer-
administergd'épd computer-controlled instruction in which the total
components of the instructional program are presented by the ggmputer
system. The interactions for learning are completely between student
ana computer.-. The system presents the initial stimuli and urges
learner responses. These responses are evaluated by the system and
followed by feedback, reinforcement and evaluation. This particular,

use of computer-assistedlinstruction is jabeled "tutorial."

Criterion level. fhe criterion level is that preestablished

level used to determine if the objectives of a project have been met.

The criterion level indicates what percent of students must succeed in-




passing_d certain percent of test items in order to validate the
,effectiv%?ess of the program. An example of a criterion jevel is

"this: ninety (90) percent of the students must pa$s ninety (90) per-

/
. cent of the criterion test items.
- -
. " Criterion-referenced test. A xcriterion-referenced test is a

B < -
- test that is deliberately constructed to measure specified perfoFmance g

1 ) . ﬁehaviors. The measurements are interpreted ir- terms. of whether an
individual can demonstrate the specified thavior. There is no refer-

encing these heasurements to other individuals.

Documentation. -Course documentation is the provision of fac-
tu%Q\and substantial support .for statements made gboug a program, The
program documentation includes at least the f6110wing inférmation: , . ’

numﬂe; of persons tested, descriptiom of target population and intent .
) of program, minimum acceptable standards for validation and the per-
centage of attairment of the criterion levels, the method used te

validate thg hierarchy, the results qf that validation and the mean

time for instruction.

. Formative evaluation. Formative eya]uation is systematic

evaluation in theprocess of curriculum construction, teaching ana
learning for the pu%pdse of improving any of the three processegﬂ The
focus is upon the alteration of a program during its deve]opment
Formative eva]uation is the co]]ect1on of appropr1ate eviden e durﬁﬂfw

/ the construction and tr;1ng out of a new ourr1cu1um,1n such a way that ¢

revisions of the cuxpiculum can be based on this evidence.

s




Program. The total organization of all subject mafter.

strategies and techniques designed to achieve qucifmed fevels of stu-
dent performance in a major occupational speciality on a major task or

skill area. ' s

4

Summative evaluation. That evaluation that takes place at the
: - - )
end of a period of instruction.in order to grade or certify students-
[

on the unit, chapter course. The main goa] of summat1ve eva]uat1on_j? \
) o

is to judge the overa]] effectiveness of each aspect of a program

L

Student records. The detailed records, ¢aintaingd automat- °

ically by the computer, of a student's performance on each question.

These recerds are stored on the log tape and are available to course ¥

v

authors for analyzing their_programs.

S
. -

Terminal behavior. . The desired learner behavior or end pro-

duct for-any one unit of behavior on instruction.

~

\

Validation. Validation provides information on the extent to
which a program has resulted in the desired changes in the_behavior of }
the learner. Validation for this broject will determine whether
students learning phonics contént and instructioné] procedureé via i ,J”/.
this,program will acquire the terminal objectives as estab11shed by .
the author. The student's posttest score--his term1na1 behavior--is . ’
compared to the criterion level established at the-outset of the pro-
gram. If the population meets criterion level the course is deemed

valid. In short, validation is ap experimental demonstration that the

4

b ] - ' .
N P Y 1 . 7 '
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‘final version of-a program does achieve its objectives as measured by

T . ' its criterion ins@rument, up to a certain standard of performancé fqr
a given population. v ~—
) * , :
< - Delimitations of the Study

; 1.

2.
, - .3
v 4

. 5.

This was a feasibility stuay which. developed, tested,
revised, retested and validated a4computer-assisted pro-

gram in phonics for preservice reading teachers.

The instructional program included selected phonics

content.

The major focus of the evaluation was formative.

Provisions for individual differences in the construction

of the learning envfronment included rates of learning and
previous knowledge. |

The subjects were preservice teachers enrolled in reading
methods courses.

The findings, conclusions and recommendations of the study
are generalizable only to the preservice teachers who were

subjects in the study.




CHAPTER II '

REVIEW OF RELATED LITERATURE

[ 4
Purposes for Review -

\ Tpe'reseérch question to which the review was diiected/has:
Cah this CAI phoﬁics program effectijvely teach 80 percent of the pfe-
service reading teachers so that they can attain 80 percent of the
terminal criterion objectives? yi

- The literature was initially reviewed to obtain data which
confirmed the ;eed fbr-teachgr training in'phoniés and-which supported
the educationa} significance of the study. 1- addition, the litera-
ture was searched for information about the suggested instructional
' a]ternativéJ-CAI--in 6rder to secure data regarding appropriate-tech-
niquei for implementing and researching computgr-assisteﬂ inft(uétign

progréms.' ‘ B

' !
These major sources were consulted in the literature search: -

1. _The Reading Teacher, The'InternatiQnal Reading Associa-

tion, Inc., Newark, Delaware, 1950 - 1972,

2. The Journal of Readihg, The International Readiné Associa-
tioh, Inc., Newark, Delaware, 1957 - May 1972. -

3. Reading Research Quarterly, The International Reading

Association, Inc., Newark, Delaware, rall, 1965 - Summer, 1972.

* ‘ f £ .
4. Educational Technology, Educational Technology Publica-

tions, Inc., Englewood Cliffs, New Jersey, 1968 - 1972,
\ fi .

\

. . 18
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5. Journal of Educational Research, Dembar tducational

—

Research Services, Inc., Madison, Wisconsin, 1965 - 1972.

6. Automated Educat1on Handbook, (edited by E. H. Goodman),

Automated Educat1on Center Detr01t Michigan, 1965.

7. Programmed Instruction Gu1de Northeastern Un1vers1ty,
v

Entelek Intorporated, Newburyport, Massachusetts, 1967.

. 8. Computer-Assisted Instruction: A Survey of the Litera-

ture, (edited by A E. H1ckey) Ente]ek Incorporated Newburyport,

¢

Massachusetts, October 1968.

9. Computer-Assisted Instruction: A Book of Readings,
(edited by R. C. Atkinson and H. A. Wilson) Academic Press,

New York, 1969.

10. Index to Computer Assisted Instruction, (edited by H. A.

Lekan), Harcourt, Brace and Jovanovich, InE., New Y6rk, 1971.

1Y

11. 0. D. Barnes and D. B. Schre1ber, Computer-Assisted

Instrﬁct1on. A Selected Bibliography, Association for Educat1ona1

-

Communications and Technology, Washington, D. C., March-1972.
In addition, technical reports on file from the major CAI
Center% 1isted-below were surveyed:
-Florida State University,_fallahassee, Florida

Harvard Undversity, Cambridge, Massachusetts

t University of Ill1no1s Urbana Illindis .

The Pennsylvania State University, University Park Pa,

”

Stanford University, Stanford, California
7

U. S. Naval Academy, Annapolis, Maryland
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Literature Divisions ° . R
The review of the literature is reported :in four sectioné.

The first section’ pre?ents an overview of phonics in the reading pro-

gram and Jnformat1on atout teacher know]edge of phonics. Section two

focuses on modes of computer-ass1sted instruction and curriculum !
implementation procedures. Section bthree reports on selected com-
puter-assisted instruction programs in high school, college, and -

teacher education areas. The final section loogs at current views of

criterion-referenced, measures.

Al
Ve

~ e
-

- A
Time span of reviews. The literature dealing with-phonics in

the reading program;and teacher know]edge.df'phonice extends from the
earliest issues of major reading. publications to the present--roughly >
22 years. An inclusive overview was justifiable in that phonics and
the histgry of the conteoversy'about phonics are’far-reaching.

The review of the literature related to compuii‘.pssisted\

instruction‘covers not qqile a decade. ThiS'Spén. while sgemingly ‘ 1?

-

limited, is the extent of the major:time‘bouddariee for CAI. Com-
puters are no more than two.decades old; the application of computers
to education is\even younger. Hence,: the studies, theories and'explo-
rations regarding CAI were found in literature of the 1ast decade
Wh11e criterion- referenced tests have been mentioned in the
literature as far back as 1950, the coverage here is limited to the
sixties and early seventies because it was not.ubtil that time that

criterion-referenced testing was viewed from thé CAI perspective.

*

.Y
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Phonic Analysis n ' b

The literature on phonic analysis was reviewed to support the
claim that ﬁhonic analysis ha;_emerged as an important learning tool

for beginning readers.

2

. Current status in reading instruction. The 11terature in edu-
» '- \)
-cational and psychological research abounds with reading theories and

studies. Within the more narrow amena of reading research ]iés a
p]ethbré of fér-dating and confroversia].writings about phonics. HNot
only has‘phonics been the topic of professional 1{terature, it has
also had continuing heydays in popuﬁpr lay media.

What specifica}ly is phoniég?] Phonics is the study of speech
soundS and their printed representat{ons. De€hant (1970) notes that
"It [phonics] is the study of soupd-]etter refationships i reading
and spelfing [p. 288]." Pho:ic analysis is the.process of arﬁi&ing at
the pronunciatién of a word by “sounding" letters and letter
- combinations. . |

3

Phonics instruction, the. teaching cf lgtter-sound relation-

¢

ships, entered the classroom as early as 1912 and was then viewed as a

“method" of tgaching reading.. Numerous expefﬁments pitted phonics as

- ~

. .
4
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lThe terms "phonics"- and "phanetic¢s" are sometimes used inter-

.Changeably; but they are not synonymous. Phonetics is the term used
to designgte the stience of speech sounds (Cordts, 1965). Phonics
(Cordts, 1965) is the applicatidn of phoretics to the art of reading.
Phonics deals with the speech sounds and the lktters that represent
the sounds in reading. Throughout this review, both terms will refer
to the definition given fqr phonics--the study of speech sounds and
their printed representations. \
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VR '
a method against various’gther reading approaches. Findings ranged

!

Y.
from no differences*in achievement between groups tossuperior achieve-

. R . ) ‘
ment of one group over the other. 5 ‘) f
’
. Oyt of these early studies that covered more than four decades

[1912-1955] came 1ittle that was not debatable. Because of the incon-

/ - .
*gruity of research findings, the status of phonics instruction fluctu-

"Q D‘ .

ated from g\place of total emphasis in the reading program to an
almost excluded status. It was in this state of flux that phonics

instruction found itself when the impact of Why Johnny Can't Read

A}

. ’} (Flesch, 1955) gave phonics an impétus that was to last for years to

come. The autho;‘of fhe coftroversial best seller contended that
Johnny caould hot }éad because phonics was not beipg taught jn the
schools. w;ile if is obvious that .public intgne§t was revived partly
because of the emotionﬁﬁlzpertones of the publication, the interest "
was accqmpanied by new insights and different perspectives of phonics
instruction. - | ‘ ‘ | \

Chall (I967)'Iabejed the decade 1955 - 1965 as the period of
systemétic;vgrsus intrinsic-ghonics? Thig period marked the meggmor-
phosis of the phonics issue from the earligr cbntraQérsy of "phonjcs
or no phonics" té "what and how much phonics." '

* Educators through the years havq verbalized the change in the.
issues. Hoggard (1955) poin{ed out that a mére cursory examinatigp of
thé professional literature a‘rthe subject of phonics would reveal
that re;ding spec¥alists, without exéébtion. advocated the use of
phonics.ih the teaching of reading. He pointed out that the prdblem

for the teacher was hot‘whether phonics should be taughf, but rather

how it should be taught.

°

~
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Years later, Ramsey (1963) contended that the issge!ouer the
role of phonics_in\reading instruction Was not whethsr phonics should
be taught,=hut rather how much and hon'early. Sti]l 1ater, Bagford
(1971) reiterated thecsame.ideas by posing these questions as the main
foci of the present ohonics controversy: 1) How shoold phonics be

included? 2) What content shou]d be 1nc1uded7 and 3) When should

phonics be emphasized? e >

Chal] {1967). summed Up the great debate in phonics. in th1s
quest1on “Do- children learn better 1\h a beginning method that
stresses mean1ng or with one that stressfs learning the code?

[p. 75]." She answered the ouestion forthright}y: ' -

Here I can say briefly that_it would seem, at our present
state of knowledge, that a.code-emphasis--one that combines con_
trol of words or spelling regularity, some direct teaching of
letter-sound correspondence, as well as the use of writing,
tracing, or typing-=produces better results with unselected groups
of beginners than a meaning emphasis, the kind 1ncorporated in
most of the conventional basal-reading series used in schools in
the late 1950's and early 1960's. [p. 178] -

Sustenance was added to Chall's contention fﬁ/re;earch

4 4
findings. Gurren and Hughes (1965) compared 22 intensive phonics-
~ i
taught groups with 22 gr. ual phonics-taught groups. TEF results

favored intensive phonics in 19 of the groupsi~threé_gr5ops were not
significantly different; no results exciusively favored gradua] .

J phonfcs It was concluded from the subJects performance on reading

»

comprehens1on and ,pelling measures that the gradual approach to

phonics is sitgnificantly less effect1ve than the intensive approach at

A -~ 4

¢ . s
Among those who oppcsed this early intensive phonicé'jn%truc-
N

_the start of reading instruction,

AN

»

tion in favor of what is termed the intrinsic approach to phonics

L

[
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instruction was Russell (1%03) whose research suggested that a moder-

ate amount of phonics is helpful in learning to read and that a
phopics analysis program must be intrinsic.

As in every debate there are those who advocate a truce.
Winkley (1971) proposed an "1h}ensive-gradua1“ phonics approach which
strikes a happy medium between the intensive and the gradual or
intrinsic approach. Winkley delineated substantive reasons for her
recommendation and conc]ude& that there is no logical reason that an
anal)?iral ‘method, which has been termed a "meaning-emphasis,"

"{ntrinsic," o “gradual," approach cannot and should not also be an

iptensive, systematic cbde-emphasis approach. Although it must neces-
sarily be gradual in its introduction of phonics principles, this fact
does not preclude an intensiye attack on teachinqithe clues once they
are introduced. ~ ’ -

Bagford (1971) favored tﬁs approach recommended by Winkley and
urged synthetic emphasis in the beginning and then an early shifting

to comprehension.

-

Summary of phonics literature. Authoritative statements and

research reports all support phonic analysis as an essential too! for
readers. Phonics is one of the word analysis skills thaE aids a
reader in gaining reading independence; for it appears that without

proficiency in phonic analysis mény readers will never master the

higher level reéding skills.

‘ Teacher knowledge and traiming in phonics. Since it is a fact

T
'I

that phonics commands an important pljce in the reading program, it

follows tHat ﬁhonics needs to be taught well. This fact implies that

L
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good phonmics teafhers are needed. Popﬁém (1965) posited the axiom
that 1t must be a necessary assumption of teacher education programs
that the knowledge, skills and attitudes acquired by a teacher candi-

.

. date during his prese;vice tréihing will influence his subsequent
teaching actions. Barnes (1967) belteved that the first requirement -
of a teacher is mastery of the discipline. He cautioned that nothing
subsgitutes %or subject-mq;te? competence, rigorously developed and
conscientiously updated. Durkin (1971) summeq up the 1deas of most
educators as she pointed out that one cannot teach what one does not

know. In addition, Durkin (1970) listed a teacher's knowledge of

phonics, coupled with his ability to teach it to others as a dgfinite
contributing factor to a learner's success in bhonics. She further

alleged (1971) that if a teacher knows the content of phonics he [the
teacher] will not be burdened with many of the questions relating to

how much phonics and in what order.

Historically, {Gans, 1964) teachers have expressed feelings of

1nadequacyiabout phonics instruction. As early as 1929 supervisors 7
reported that teachers showed great uneasiness in teaching phonics and
complained that there was an insufficient amount of material on
teaching phonics in their teacher-preparation courses.

Cordts (1955) became aware of the prob]em‘of inadequately pre-

pared teachers at the outset of the phonics revival. She stated:

It is not phonics that is being overlooked, but the teacher's
inability to teach it intelligently. Students are being graduated
from our teacher-training institutions without knowledge of the
science of phonetics, or its application to the teaching of
reading. It is little wonder then that phonics is among the most
poorly taught subjects in the elementary school [p. 81].
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In close time proximity to Cordt's statéﬁent, Dolch (1957)

hypothesized that some teachers are opposed to phonics because they do

" not know any phonics themselves. Durkin (1971) discovefbd around that

same time--1957--that her college seniors in readiné mgthods courses
did not know phonics content. She had supplied them with é'prolifera-
tion of techniques and strategies only to find that the students had
no content to "it into the techniques. She assumed that these limita-
tions would not be present among experienced teachers; but, after ses-
sions with them she found that she had misjudged their knowledge. The
experienced teachers did not know phonics content either. In a

national survey in which 603 teachers were administered the Phonics

Test for Teachers, Durkin looked closely at the scores of the 204 who

weré experienced teachers. She found thse data: .
1. Eighty-nine percent could identify long vowel sounds.
2. Eighty-one percent could recognize short vowel sounds.
3. Only 29 percent could g{ve explanations for vowel sounds.
4. Ninety percent could identffy the hard and soft sounds of
c and g but only nipe percent could describe the condi-
,t}dns under which they occurred.
5. Very low percentages of correct responses were found to
test questions about digraphs .and diphthongs
Schubert (1959) also questioned the kndaledge of elementary
and secondary teachers in the area of phenics and structural analysis.
He investigated the knowledge in this area of 80 elementary and 4}
secondary teachers in order to answer the question of how much phonics

teachers knew. He reported that many of these teachers did not pos-

sess sufficient knowledge of certain basic principles of word analysis
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and inferred that such teachers offered minimal assistance }o students
wpo encounter words that are outside their ;the chi]drens‘} sight
vocabulary.

Farinella (1960) agréed with the assumption of educational
authorities that teachers muﬁt have a thorough knowledge of a particu-
lar skill before they can successfully teach that skill to a group of
pupils and appraised the knowledge of phonetic and structural analysis
of primary and intermediate grade teachers from 1iberal arts and
teachers cJ]]eges. Several variables--years teaching, degree held,
number of }eading courses--were correlated with phonics knowledge. No
significant re]atiqnsgips existed between phonics knowledge and any of
the variables. Farinella concluded that a majority of the teachers

“tested showed a marked weakness in their knowiedéé of phonetic and
structural analysis skills. A
Aaron (1960) administered a test to 293 teachers on eight

principles of phonics that are ordinarily. Qaught “to children who are

+ working with- basal readers on/%econd- and ;:733>grade levels. Some of

Ehe examinees were experienced teachers; others were without experi-
ence. All 293 subjects were enrollees fn introductory reading
courses. The group answered correctly 57 percent of the items.
Though Bo standards were established, Aaron concluded that few .

teachers are well-grounded® in the basic phonics principles. He

believed his findings generalizable to similar groups enrolled in the .

teachﬁng of reading courses.
The previously cited investigation by Austin and associates
(1961) in the total area of teacher training in'reading reinforced the

theory that teachers do not know the techniques of phonic analysis.

27
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They reported that college suﬁérvisors and cooperating teachers found
that "a lack of understanding of phgg1csypr;ncip1es was the greate;t ’
deficiency of student teqchers\ﬁn reading. This group of expe}ts rec-
ommended that college imstructors take greater responsihility in .
making certain that their students have mastefed the pr{ncip1e55>;
phonics and strucpura] analysis. )

r

Ramsey (1962) sought’ to determine the extent of the under-

standings, skills and concepts of preservice elementary teagﬁfrs in
five teacher education institutions in £¥e\midwest at the beginning of
the reading methods course. An 85-item test was administered to the
236 subjects. The results led to these 6bnc1usions:
1. The common sougds represented by consonant letters were .
known, ,
2. TH group wés weak in determining whether_the vowel sound
in a word was long or stort. r
3. The group was weak in determining/vowe1 sounds in unfami\- .

jar syllabies.

4. The group was weak in verbalizing the important principles

r
s

of word recognition.

Further confirmation of the collective concensus that teachers'
phoniLs knowledge is inadequate is given by Broman (1962) who investi-
gated the factors associapgd with teacher knowledge of reading skills.
--The phonics content needed by teagchers in the classroom 'was determined
from 2 grouping of skills common to teﬁ basal reading series. From

these skills, an instrument appropriate for measuring teacher

£
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'knowledge of - phonics was developed. It was found that a s1gﬁif1cant

, (]
number of teachers showed a marked deficiency in the phonics skills

they would have to teach if they used the basal readers.

Spaché and Baggett (1565) commented on the seriousness of a
teacher whd‘]écks knovledge of phﬁnjcs and syllabication. They posed
the question of whether -teachers who do not understand the basic
phonics principles can be relied on to teach phonic analysis well.
The 1hgestigators hypotﬁesized that the extent to which teachers can

and do teach pupils various bhonié analysis and sy]labicafion skills

is dependent upon their own knowledge of the uhderlying principles and
N\

L
L}

More recent investigations of pre and inservice teachers'
knowledge of phonics, sanctibned by replicatioq, the findings of
Schubert (1959), Farinella (1960), Aaron (1960), Ramsey (1962), Broman
(1962) and Spache and Baggett,(196é)h Two reports by Ilika (1967,
1969) dealt With teacher comprehension of vowel generalizations and
differences in knowledge between males and females, respectively. The
significant research question (Ilika, 1967) waséj "How well do
teachers comprehend vowel principles in relation to the utility of the
vowel pﬁonics principles as designated ir{':}llymer‘s2 research?"

The groups were comprised o# geographically heterogeneous sub-

jects with varying experience backgroynds. In the 1962-64 sample

group, the subjects were .all graduate students; in the3]965-67 sample
. 3

.

k~y »

%see T. Clymer. “The Utility of Phonic Generalizations in the
Primary Grades," in M. A, Dawson (compiler) Teaching Word Recognition
1,

Skills. Newark, Delaware: International P~ading Association,
pp. 83-89. g

29 .
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group, the subjects were graduate, students, undergraduates and

seniors. The subjects were administered the Aaron Vowe{'Phonics Test

which measures knowledge of the principles re]afgd to soft and hard c,
vowel sdund modified by r, vowels in open sy]]ab]es,4soft and hard g,
short words ending in e, vowels in closed syllables, vowels followed
by 1 and vowel digraphs. The percent of the utility of each princi-
ple as determined by Clymer's investigat}on, was then gpmpg}ed to the
percent comprehended by the teachers. The re;ulting evidence sug-
gésted that teachers cémpréhend the less us;}ul vowel phonics gener-
alizations more than they do the useful phonics generalizations. The
researcher {Ilika, 1967) inferred that if children are taught princi-
ples of low utility, frusfrat}on and waste'of time are likely to
result.

Fleming (197é) utilized a unique assessment pfocedure for
determining teacher understanding of phonic generalizations. He pre-
sented the 37 generalizations as they appeared in thg'Spaché textbook
(Spache and Spache, 1971) and asked the teaché;s to respond with a
word_which illustrated the genera]izationi The specific objective of
the study was to determine wHether or not a §ystematic rel%&jonship
could be established between the reported utility value of t%é’phonic
generalization and a teacher's understaéding of the generalizations
with teacher's understanding be%ng defined as the ability to respond
with a word which accurately reflected the corresbondence or intent of
the phonic generalization.

It was hypothesized that the greater the reported utility

value oi the generalization, the greater the likeliliood for obtaining

accurate teacher responses. Conversely, for lower percentage utility
(

~ g%
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vgenera]izationﬁ,,the 1e§s likely teachers would be to respogg with —~
accuracy. The findings supported the hypothesis; however, Fleming
concluded that although some experienced teachers appear to know the:
phonics generalizations which are mogt consistent, it cannot be

assumed that they know how to use this knowledge in teaching phonics.

He also stated that the prospective teacher must have a secure under-

standiﬁg of phonics generalizations before teachﬁng these generaliza-

!
tions to children.

; ~ Seymour (1969) noted numerous misconceptions that are held and
practiced by teqchers in their teaching of phonics which further
reflected the inadequacy_of preservice training. Of particular sig-
nificance to the p?eservice situation in phonics proficiency of

v

teachers is the study conducted by Taylor, Govatos and Lloyd (19?1).

They evaluated the impact and value of undergraduate reading couﬁses

-

as perceived by first year teachers. More than 67 percent of the
teachers indicated that their preservice training in phonics and

structural analysis did not prepare them to do a good job of teaching

these skills. Iﬁeéé ratings impl}ed that beginning reading teachers

do not feel qualified to teach phonic analysis to their pupils because

they do not know phonics themselves. ) -
The plight of the inservice teachér who attempts to build up

her backgiround by studying independently is explained by Aaron (1966).

_He pointed out that the process cons{sted of memorizing bits o} infor-

mation with little or yio aciua] application. He advocated a more

functional approach such as having teachers take time to work through

exercises similar to those used with childreq"
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Ramsey (1962) suggested that even if the teacher,used the

extensive p]aﬁs for teaching phonics to children that are outlined in

kbasal reader maﬁuafs, the teacher will encounter difficulty unless he '

has a command qf the skills. !

While the inservice situation reflects the quality of preservl
ice training, more direct ;esiimon& to the inadequacy of preservice
training in phonics is avai]ab]ez Piekarz (1961) criticized the
global natgre of reading methods courses. She saw phem as dealing
with reading in a general way rather than teaching specifiable skills
or content. Teachers, she conjectured, have been impresséd with the
necéSsity of ‘teaching phonics, but tHey have not been taught the ele-
ments of phonics. Phonics, she continued, is alluded to rather than

taught.

Sdmmary of studies dealing with tegche§ knowledde of phonics.

The studies on teacher knowledge of phonié% reveg]ed that teachers,
especially beginning and preservice teachers, do not know ﬁhonics con-
tent and have not mastered phonic analysis skills. Ix is agreed fhat
the teache; must know phonics content and the techniqués of phonic

analysis if he is to teach the reader this technique of word analysis.

Though some experienced teachers appeared to know more phonics content

than tqexperienced teachers, a teacher must have taught fiveé or more
years to learn an "acceptable" amount of phonics.' Authorities concur
that teachers should master phonics content an& phonic analysis before
going out to teach and that it is the responsibility of:the presérvicé
training program in reading to enable the attainment of “such mastery.

It was suggested that one functional approach to learning phonics
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would be to have the teachers work through and analyze words just as
children must be taught to do. The major reason given for 1neffect1ve
preservice training in phonics was that there was SO much to be tau?ht

about phonics that there was not ample time in which to.teach it.

*

Cohputer-ASsisted Instruction’ Modes

N

Since the pringiples governing cohputer-assiste& instruction.

.

(CAI) lend themselves well to providing individualized training in
phonics for preservice teachens, the literature was surveyed for the *
wa&s'in which the computer\cauld be employed to tedch in order to
discern the most prnmising mode for teaching the phonics cnntent to
preservice teachers. ' s

Computer-assisted instruction (Bloom, Hastinbs and Madaus, )
1971)vresu1ted from the convergence of two technologies: programmed-
instruction technology and computer technology. ' Computer teehnology )
as it is now‘kndwn is only a couple’of decades old. Although there
are many different systems of CAI, the bas1c 1ngred1ents are described .
briefly: a) A lesson to be taught is analyzed into the essential mes-

sages to the student; b) These messages are delivered through words,

graphs, pictures, or any cambination. Some messages may be auditory;

‘'c) As materials are presented the student'reacts to them by answering

questions, working.problems.‘1dent1fying points on a graph or objects
in a picture, giving examples, requesting more information; or a
chance .0 review messages presented previously, and so forth; d)
Depending on the student's response,.the computér presents the next
message—in the lesson, additional messages, ideas jiven earlier, a

review of earlier messages of additional "developing" questions.
~ -
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Compuéer-assisted instruction (K{ausg 1965) is the general
term used to Jescribe applications involving continuous interaction
between tﬁé student and the cpmputér during learning. Computer-man-
aged instruction (Klaus, 1969) is the use\of electronic data pfroces-
siné equipment to supervise the sequence Qf\jnstructional materials.

CAI may be defined more specifically éccording to an identifi-
cation of its activities, (Ditk, ‘0695. There are five major instruc-
tional modes of computer-assisted instructiua: dr11l and practice,
tutoria],.problem-solving, dialogue, and simu]étion.“

In the drill and practice mode, sessions are extensions of the

. procedures used in the conventional classroom instruction. Drill and

X

practice materials can be prepared at several lévgls of difficulty.
iThe'computer_presents the materials to the student, examines perform-
ance and celects appropriate matérial. The computer system presents
the drill materials to the student; the student responds through the
terminal input devices! If a student'skresponse is correct, he is

informed; if it is incorrect, he is asked to try again. Cues are

given to the student whose responses are wrong. If the student con-

~ tinues to respond incorrectly, the computer provides remedial work

through a branching progr;m. A§ correct respdnses are recorded, addi-
tional appropriate materials are presented. The drill mode (Klaus,
1969) presents a functiaha11y linear sequence of practice itéﬁs. The
coﬁtent of instruction most readily organized into a drill format

includes arithmetic, spelling, second language vocabulary, and other

* stimulus-response oriented content.

In the tuterial mode of CAI, it is the computer which does the
origiﬁ%] teaching. Curriculum materigls (Cartwright and Mitzel, 1971)
. - ¢

14
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are prepared and adapted to thL sys%em and then* presented to the student
through cémputer interfage dgvices. This mode simu]gte; the master
tutor e&gaging in an interactive dialogue with an individual learner.
The tutor presents information, asks penetrating quest1onsn and care-
fully analyzes the learner's responses to the questions. On the bas1s
of the learner's demonstrated understanding or lack of understanding of.
a given concept, the tutor provides alternative courses of instruction,
remed1a1 sequences of instruction or even enr1chment materiai. The
tutor can move a capable or well-informed iearner through,a course of
instruction very rapid]y: Similarly, the tutor can tailor a sequence

of instruction to meet the needs qf a learner who is not as capable or
does not have a good background or experience or preparation.

The dialogue model, (Richg};son, 1968) is likened to a question
and answer session between a student and his teacher. In this mode, the
conversation is guided by the computer within the® imits of the informa-
tion that have been established from.the instructional materiais 2f the
subject areﬁ to be covered. It is neces;ary to specify limits to the

vocabulary thq} the student may use in his dialogue with the system in

order to establish a finite frame of reference within which the dialogue

- will take place, and for which the appropriate pragrammed instructional

material can be developed for storage in the computer system. Then the

conversation follows as closely as possible the natural content and the
sequence of a discusgion between student and teacher.

The problem-solving‘mode is perhaps the most direct use of
‘the computer in the c]assroom (R1chardson, 1968). Computational steps
needed to solve problems are written into the computer in the form of

commands. This list of commands comprises a progranﬁ Students input

4

Moo




data and commands; the computer solves the problem and outputs_the

Y

answers. Stolurow (1967) noted that the professor.whose students use
o :
- the computer to solve assigned problems needs to teach in the. same way

\ . ..
he has taught in the past. The probiem solvth\mode is readily

¢ _ achieved, provided the typical compuf&tioﬁsl capability o. the com- ' *
puter is available and there is an electric typewriter, or some other f
4 ’ ’

dlsp1ay and response device, in two-way commun1cat10n with it. In
add1t1on the student needs to know how to commun1ca{e with the com-
puter and how to solve his problem. Each student must know a lan-
guage that permits him to enter into the system-both the data for his’

prdb]em and the steps which the computer is to take in working out the

e

s
solution to it. .
5 .
 The simulation mode (Hickey, 1968) is described as the use
. ~~ i
of the system to provide practice in situations that are similar to

situations likely to be encountered in the future. The computer
A ] v N

v responds just as the,simulated'product would react. In this mode
, _ '(Sto]urow, 1967) the instructional staff formulates a model of some
real, or idealized complex situation such as the operation of a chem-
ical piant or tge management of a company. With a simulation the \
variakles are defined by the “specific situation. A computer program

has to be written to process thq student's input so that meaningful

information related to his actions comes out. The output is deter-
mined by what the student does as compared to the model. In this mode

the student uses his initiative -in reacting to the system.’

Summary of modes for computer-assisted instruction.. The CAI -

system offers several modes for presenting and handling 1nforﬁation.
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The use of one mode does nof!brec]ude the use of another. A system
may well employ an intermixingtqf the types or modes discussed; It is
usually found ho&ever, that one mode is used predominantly because the
natu}e of the content to bé acéommodated adheres moré to the features
of a particular mode ‘than to another. The drill and practice mode
appea;s most efficient for presenting stimulus-response material; the
prob]eﬁlsolving mode is used chiefly to process technical problems

in such areas as mathematics and chemistry according to a program.

.

The .simulation mode is the'use of the systém to effect situations

wherein the learner must react in a-logical manner. Examgfles of such

situations include a war, .business management and so forth.‘”The‘dia-
logue Mode is an~open-ended abbroach in chat the areas for investiga-
tion are ﬁade ava}lable to the student and the student asks questions
about the topic at hand. The student learns what he chooses to learn
for there is no.présciibed program. The tutorial mode is that mode

i ich the computerﬂpresents, controls and sequences the information

P
baseg’on the individual student.

Q

Computer Assisted Instruction:

Course Development and Evaluation

Because the objectives of this research project were to

develop, test and va]idgte a CAI phonics course for preservice

1

.teachers in order to getermine the effectiveness of the course, the
R . P

literature was surveyed to find out how a CAI course is developed and
how it may be evaluated.

The Titerature revealed™that a comp]ete‘CAI course is taken

thrémgh at least two cycles: the product, development cycle and the
N , ’
validation or evaluation cycle. The steps in CAI development are -
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illustrated in the first three reports. Information on and sugges-

tions for validation/evaluation comprise the remainder of the section.

N\

CAI course development. . Popham and Baker (1971) divide the
g 7

product development cycle into seven stages. The first stage is

called the "formulation stage" where decisions are made regarding

AN
. social utility, cost and availability of competing products.. They

established that the extensiveness of the product should be commensu-

-

— A
rate with the product's importance and that there should be no com-

peting products of high quality. Stage two--the "instructional speci-

fication stage"--deals mainly with objectives. It is during this

stage that instructional odﬁéctives are spelled out and that‘prereq-

uisite behaviors aré identified. The researchers asserted that the

. ~
objectives must be stated in terms of post-instructional behaviors.

The "item tryout stage" is designated as stage three. Items
which measure the terminal and other behaviors are administered to a
group of 1ea}ners typical of the target group. The test items are
"tried out" to be sure that learners possess the necessary entry
behaviors, and do not poséess the terminal behaviors. It was man-
dated that criterion tests be devefoped prior to the development of
the 1n§1ructiona1 product; and it was suggested that the items should
be f%rst "Fnjed out” with a small number of learners and later with a
larger number. '_‘ 7

A \ N 3

The fourth stage is the "prodict development" stage; it is

that stage at which materials ar; actually prepared for the learner.

Several rules were prescribed for this stage: the learner should be

supplied with appropriate practice during the instructional sequence;

-

-—
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~he learner should he provided v1th knowledge of results; i1nflexible

strategies should be avoided; and selection of the instructional

medium should be made 1n light of the desired instructional objectives.

Tne point at which the developed #aterials are used exten-
sively with groups of learners 15 labeled the "product tryout stage.”
uuring this stage,Athe authors ruled that extremely large or extremely
smail numbers of learners be avoided when field testing, that the pro-
cedures be verified as replicable, that data from field tests be effi-
ciently summarized and that the researchers in the field testing phase
collect data rather than draw inferences.

The ”produzt revision stage"” is that phase in which the
results of the field trial are used to improve the instructional pro-
duct. The revisions should be based on legitimate inferences from
field test data which include terminal criterion data and in-course
learner response/data. !

The final stage in product deve]gnqent, as viewed by Popham
and Baker (1971) is5 the "operations analysis stage." It is at this
point that the préhuct developer uncertakes a systematic ovperations
analysis of every completed product. This analysis would cover the
strengths and weaknesses of the process and product. The analysis
should then be transmitted to some central repository for subsequent
examination. The statements on product development bffered by Popham
~nd Baker have been realized in the course development schemes of the
twd projects which are chronicled below.

Walter {1965) outlined a course used to traip experienced

teachers to author CAI course modules. These sters were actually fol-

£

{

\

lowed when the teachet§ developed the Individualized Learning Modules
#

[ >

»
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used to teach topics in chemistry, physics, mathematics, social stud-

ies and foreign languages to high school students in Maryland. A

summary of the procedures is outlined without discussion:

A.

Module Design [those steps involved in planning and struc-

turing the basic framework for a module]

1.
2.

selecting a tobic

defining the terminal objectives

constructing a learning hierarchy

a. task analysis

b. enabling objectives

c. ordering objectives

d. identifying entering behaviors

developing criterion test items

assemb]iﬁg an entering tehaviors test and the pre-

test/posttest

Module Deve]opmeq}

1.
2.
3.

devising and flowcharting the instructional strategy
se1ect¥ng the presentation media

writi{é the instructional sequence

editinﬁ the draft and translating it to the presenta-
tion media

testing the module with a small group of students

from the target population

revising the module based on feedback from the student

tryout

pa g
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S|
C. Editing and Pilot Testing

1. editing of paper draft for accuracy, grammar, smooth
and logic;1 flow

2. translating to presentation médium by programmer

3. editing on-line by author and programmer

4. pilot testing with two or three students to discover:
the major flaws; first major'author revising based on
student records

5. trying out with small group of approxinately five stu-
dents who work through the course1unaided; students
record comments and the data from this group are used

N for last major revisions before validating and field
testing ’

Gillikin (1969) at the United States Naval Academy, reported
steps similar to those followed in Maryland (Walters, 1965) in the
Acacemy's CAI 1500 Course Development Model. The Model, applied to
the development of CAI courses at the Academy, is four-phased. The
first phase involves course definition and organization where agree-
ments on what constitutes the course and the scope of the course are
reached. Terminal and interim objectiveé are written; evaluation
instruments are developed; preirequisite topics are written. After the
términal andiinterim objectivas are sequenced:\the course is divided
into modules and the manner in which CAI will be employed is decided.

The second phase--module development--constitutes the writing
of course materials which include these kinds of materials:

' pretest

" teaching materials
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diagnostic tests

check tests -

drill and practice exercises *
pos.test

summary materials

Phases three and four encomﬁass initial reviewing and testing
- of the materials. uAftef the materiq]s'are converted to CAI format,
éntergd into the computer, debugged and formgd into modules, initial
student testing takes place. Revisions arg mede based on per}ormance:
vecords. After the testing and revising, the course development pio-
cess ends. Then the course is ready for the nexi necessary step:

validation,

Summaﬁy of CAI product development studies. The studies and

sources dealing with CAI product development emphasize these as the

major steps in course development: a) selection of topic; b) deVe]op-
ment of scope and sequence of instruction; c) specification of terhi-
nal objectives; d) development of criterion test items; e) development
of course materials for the CAI system components; f) transla..on of
course mate;ials to CAI medium; g) course revisien; h) pilot testing;

and i) revising and retesting.

~ )
CAI validation/evaluation. Though the term evaluation is

often used synonymously with validation, the two terms differ
qualitatively.” In CAI course validation, steps are taken to determine

to what ektent the learning module or course does what it was designed

to do. Evaluation generally refers to a comparison in which the
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results of the module or course are compared with results of instruc-
tiiona1 strategies employing other practices, proce’es or materials.
Accordingly, the reports that follow focused on v;?idation. sometimes
referred to as developmental evaluation or formative evaluation, since
the purpose of this project was to develop and validate a CAI course
and no summapive evaluation Qas intended.

Brennan (1969) provided an overview of techniaues used in
formative evaluation or validation of instructional programs that
began with %:e of expert opinion. Subject matter experts judge the

, ‘ appropriateness and correctness of program objectives, tests and con-

tent; then preliminary testing occurs. From this preliminary testing,

. the evaluator obtains data‘on program effectiveness with a small num-
ber of students. Brennan found various suggestions regarding the
total number of students to use in the preliminary testing and he con-
cluded that the recommended optimum number of students to use is about
10. He pointed out thatﬁwheh a program has béen tried on about 10
students and revised after each student's responses, the program
should work satisfactorily with 98 percent of the students from the
same population.

Brennan (1969) also noted that there are no standardized try-
out procedures, but that in general, the programmer and student go
through the program framé by frame making notes of needed changes.
After the initial evaluation, the instructional program is usually
field tested under conditions approximating those for which the program e

is intended. During the field-testing phase, a program is usually
revised two or three times until the data indicate ‘that the program

has met the predetermined, cut-off points f@r validation. The number
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of students that should be used in field testing is unresolved accord-
ing to Brennan (1969) as is the number of students to be used in the
preliminary testing. However, Srennan‘s overview of the recommended
numbers showed that from 15 to 30 students are suitable depending on
the projaected population $ize.

At least five different suggestions for vaiidation criterion

were reported: (Brennan, 1969)

1. The criterion level for validation should be 90/90 [Ninety

percent of the students should attain 90 percent cof the
terminal objectives].

The criterion level for program validation shoh]d‘be
80/90.

A predetermined gain ratio should be used to validate the
program. The gain ratio is the ratio between the amount
learned and the amount that could be learned.

A modified gain ratio ghould be used in:program validation.
The modified gain ratio considers th'student's pretest
knowledge. '

An erro} rate of less #han 10 percent should be the crite-
rion for program validation. The error rate i5 the aver-
age percentage of errors on all frames for all students,
The lower.the error rate, the more reliable the course.

The flowchart suggested by Brennan for program evaluation is
-~

phesented on the following page:

The next two validation plans were used in validating the CAI

projects cited previously (Gillikin, 1969; Walters, 1965).




write the program in preliminary
format for use with individual

—, __Students
\

‘have an expert review the program
for internal, predictive validity &
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is tgeéd
rogram judged to s
be satgsfactor —{ Revise
9. ? ‘.

no

yes -

program with small number of
students

perform . preliminary testing of }‘ )

“1s the
program satis-
factory?

yes

no

»  Revise

field test the program .
in intermediate format <

is
program
lidated?

. yes

no Revise

put program into final format

K2

perform comparative testing
(if any)

Fig. 1. Flowchart for program evaluation; (adapted f?om\\\
Brennan, 1969). -
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The purpose of the validation plan by Gillikin (1968) was to
deternine whether or.not the course materials written by the fauthor
and programmed by the techﬁizal staff accomp]ished.the ob}ectives of
the course. Two types of valldation were achieved with the developed
modules. Content validity, the validity demonstrated by show{ng that
an instructional program actually contains the information which it
was supposed to contain as stated before course development, was based
on expert judgment. The second type of validation, }ormative valida-
tior, was baged on crjterion-rcferenced tes.ing and the previously
established criterion level for va]idééion. If the CAI presentation
did not meet the specified level for validation, the teaching ﬁate-
rials were reviewed and revised until the criterion level was obtained.

These data were collected for validation and analysis:

A. previous test scores (background data, SAT-verbal, SAT-
mathematical, from the College Entrance Boards Examina-
tion;, rank in graduating class) were gathered for corre-

"lation with achievement and time to complete the course
B. student coﬁﬁents'

C. date, sign-off label and total time for each student

recorded at the end of each session .

/




‘ -
D. student perfaormance records for each student which ‘

A

included: time of day, student number, course name, date, ,

ep identifiers, response identifiers, actual response, ‘

response latency, counters and switches3

-

The validation data were processed‘gnitially by extracting
student performance records and placing them on a course maéter tape.
The master tape was then sorted by madule number, ep identifier and
student number. Al1l comments and all unanticipated re$ponses were :
extracted and priﬁted. The author then revjewed comments and

unanticipated responses and revised and updated accordingly.

l -
3These terms are important to understanding the data d%thered s
in the validation studies: a) Segment - a logical part of a course;
b) EP_identifier - a label indicating to which frame, problem or ques-
tion a student is to respond; c) Response ldentifier - an entry in a
schehe which indicates whether the student’s response was correct
(ca), incorrect (wa), unanticipated (un), not given (nx), second wrong
answer (wb), partially correct (cb) and so forth. The response is
analyzed by comparing it to the answer set (all anticipated answers,
correct or incorrect that have been programmed into the course) and
determining into which categery the given response fails; b) Label -
the name given to a small part of a course, such as a frame or
problem, for the purpose pf referencing that particular part of the
caurse; Student Records - the information accumulated by the computer
about a student’s performance while taking a course; Counters - &
storage area accessible by a course in which simple arithmetic opera-
tions, such as addition and subtraction, may be performed; e) Switches
- a storage area of the computer in which can be stored a zero (0) or
a one (1), zero indicating an "off" condition and one indicati:E the

"on" condition, thus making it possible by loading a switch to know

whether a certain point in the course was passed, whether the student
responded in a certain way, and so on; f) Response Latency - the dura-
tion of time between a presentation of a problemito which a student is

to respond and the entering of the response by thd. student; g)-Actual

Response - the response that a student makes to a question or problem
n a course; the actual-answer, what the student did, ‘is recorded.
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- Secondary processing of the vaiidation data incldded these
steps: , a .
1. Updating of datg on course master tape -
2. Generating student response matrix \
i 3. Summary of student response matrix
~7 , . a. total questions tried
) f b. total pretest questions correct
c. total posttest_questions'correct
" d. ratio of total questions correct to total questions
. tried . )
ﬁﬁ ratio of pretest correct to pretest tried
- - f: ratio of posttest correct to postt;st tried
g. percentage of maximum possible gain
h. rank according to total posttest qugstions correct
\ - i. rank according to percentage maximum possible gdin
‘\\ ' j. number of pretest, posttest, check test and diagnostic
items
k. percentage of students attaining a certain percent of
correct posttest answers
’ 4. Item Analysis Chart
a. number of persons with a particular question correct
. or wrong
b. mean and stavdard deviation .of latency
. 5. Student*Progress.Chart, o .
. a. progress by class session \

14

« b. ‘progress by time ,
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The validation sub-plan prepared by Goding (May 1, 1969) for
"the Montgomery County CAI Project followed much the same procedure as
that of the U. S. Naval Academy (Gillikin, 1968). This validation
plan, as was the U. S. Naval Academy's, was concerned primarily with
content validity and criterion-related validity.

The criterion levels for validation were established: 90 per-

Y

cent of the students would meet 90 percent of the criterion test
jtems. The following data vere collected and anélyzeﬁ: time of day,
student number, course numbert date, ep identifier, response iden- !
tifier, latency time, counters, switches, comments, date, sign off,
label, and total time for, each student.

In addition, two va]iqation charts were generated. Validation
Chart A had these columnar headings: ep identifier; number tried/
number presented; difficulty level 1 - number correct/number tried;
difficulty level 2 - number correct/number presented; discrimination
/index; maximum, minimum, mean and standard deviation for latency time.
Validation Chart B was organized to contain these data:

Number of pretest questions tr{ed

Number of posttest questions tried

Number of diagnostic questions tried

Number of instructional questions tried

Percent of students

Percent correct for pretest

Percent of students -

Percent correct for posttest




Percent of‘students ;

.-
Percent. correct for instructional

R Pretesf !
R Posttest’
R Diagnostic

. R Instructional

Max imum

Minimum

Mean Total Time of Modular Instructional Packages (MIP)

Standard Deviation (S. D.) of Total Time on MIP

From the collective data on the validation charts, the authors
determined which posftest questions were below the cFiteripn level,
which revisions were needed. which questions were not being used and
if criterion level for validation had been reached. Dfsumentation of
validation (Walters, 196§)xwas to include the number of persons tested,
the description of the target popuiation, the minimum acceptable
standard ?Br validation, the percentage of attainment, the method uéed
to validate the hierarchy, the results of the evaluation and the mean

time to completion for the module.

Smnnacx,qf information about validation stedies. The valida-
tion studies cited aboye suggest that’there are at least five principal
considerations fér course validation. These include: a) establishing
a criterion level for validation; b) selecting a validation samp]é

typical of the population of concern; c) formulating a validation

N




plan; d) collecting significant valdidation data and; e) analyzing

the data to determine if the criterion level for va]idation was met.

Comparativgggya]uatidh for CAI courses. The use of CAI in

comparative stud1és remains ah issue. Even during the inchoate stages
of CAI development, researchers cautioned others about making com-
parisons.' This study focused on formative evaluation and tested the
effectiveness of the developed CAI course for preservice teachers.
Since, however, comparative CAI sfudies have maintained some promi-
nence in the research Jiterature, an overview of current views on com-

parative CAIlstudies was justified.

Theé education research question of the past which asks

whether a particular new method results in more learning than a tradi- /

tional method has been criticized by Stolurow (1962) because the crit-
ical facter of a representative sample of the method may not have been
representative, Stolurow (1962) asserted that the real qggstion is
efficiency and not ambunt of learning. His feelings on comparative
CAI studies are illustrated in his prediction that the comparative
study will be expunged fkbm future research on auto 1nsttg§tion. He
avowed: "My predic@ion and firm hqpe is that the comparative study in
which a teaching.machine is compared with live teaching will become
.extinct [p. 521]."

Brennan_(1969) in his literature search for CAI comparative
'studies, found that a well-conducted comparative study is a rare
occurrefice. . fle maintained that comparative testing is not essential
for evaluating the effectiQeness of a:program and that compérai1ve

testing very often produces meaningless résults. He halds the

\

-




position that without dependable and acceptable criteria of program

effectiveness, there can be Tittle program quality-control; nor can

there be any objective basis for comparing one version of a program

with another version, let alone comparisons between different prn-

grams .

He cited these seven criteria for comparative studies: ®

1.
2.

(o) BN & N

7.

prerequisite variables

identical content, objectives, concepts, examples, illus-
trations and learning act{;ities

optimum learning conditions .. 4{,/

unbiased criterion

extraprogram factors

matched or random treatment groups

replication

He suggested that comparative studies be used to answer ques-

tions about cost, or effectiveness of particular programs in a given

situation with a specified target population.

Two fundamental criteria for comparative studies have been

established by Feldhusen and Szabo (1969a) as: a) specification of

objectives and use of the same objectives by methods being comp&red;

and b) specifiable and reproducible instructional evepts. That these

criteria were not met in_pPevious comparative stazies ig implied in
1}

Feldhusen's and Szabo's assertion (1969a) that the research is of poor

quality and poorly reported. The reasoning behind the assertion may

s
be attributed to the situation observed by Feldhusen and Szabo (1969b)

that the unpublished literature dominates the communication among

LI
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rosearcners and developers 1n programmed instruction (PI) and CAI so
tnat few things are published in scholarly journals of comparable ‘
opysrignted sources.

Walter (1965) viewed comparative studies which pit the results
of CAl against Pesults of other practices, procedures or materials as
feasible 1f based on sound research procedures. No specification of
tnese procedures was made by Walter.

In spite of the mass of opposition, many CAI instructional
programs are compared with traditional or ongoing methods of .instruc-
t1on (Feldhusen and Szabo, 19693). At least half of the studies
reviewed had as the major emphasis some comparative evaluation with
traditional instruction (Proctor, 1969; Kromhout, Hansen and Schwarz,
1979, Roid, 1971, Grandey, 1970).

The so-called traditional research question may have main-
tatned some status possibly because, as Feldhusen and Szabo (1969a)

— .

50 aptiy pointed out, the very thing which school people want to know is

how well the new method works in comparison with what they ar. doipg.

Summa:i y of information relating to comparative CAI studies.

The literature reveals that educators and laymen alike are interested
in how well CAl cdmp%res with 'traditional' instruction. ACAI author-
ities point out that few comparative studies which pit CAI against
some traditional method of instruction fully meet the criteria for
quality comparative studyes. Many CAl athorities maintain that
effectiveness studies should receive the emphasis in CAI research. It

was suggested that the most significaﬁt contribution that comparative

CAl studies can make is to compare the economics of CAI to CI.
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Computer Assisted Instruction:
Research Projects

ya B
¢

CAI's effectiveness has not been investigated in all disci-
p]iges with all 1earner§}\in ali environments. There are however,
many reports on developed project§,which attest to the fact that
computer-assisted instruction is feasible and effective. The CAI pro-
jects described in this survey met two criteria: they dealt with sub-
jects at the high school level or above; and they employed the
tutorial mode predominantly. The projects are described in this
order: 1) those whose main focus was developmental or formative; 2)

those which employed both formative and summative evaluation.

Developmenta: CAI projects. Mitzel, Brown and. Igo (1968) used
computer-assisted instruction in a récognition course about malarial
parasites to test CAi's effectiveness in teaching a technical medical
subject. The scope and sequence of the course content were developed
from the behavioral objectives of the course. The main objective was
to enable the learner to make a diagnosié of the presence or absence
of ma]arfa after studying microscope slides containing thin smears of
the patient's blood. The inspructiona] segments followed a tutorial
formdt and were ]apg]ed stage discrimination, species identification
and discrimination and diagnosis from case history.' A preliminary
evaluation employing 20 subjects was conducted at the National Naval
Medical Center. Seventeen men and three women, either Navy hospital-
men, officers or civilians, comprised the group. Three triterion

tesits were developed to assess the performance of the subjects at the

‘termination of the program. In addition to the three criterion tests,

in—brogram performance recordings were collected on each student.
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Upon completion of the program, the three criterion tests were indi-
vidually administered. Student completion time ranged from four hours
and 42 minutes to 12 hours and 39 minutes. The specific criterion
level for validation was 90/90. The total mean scores for the sub-

jects in the upper 90 ﬂercent of the group was:

Test 1 78 percent correct
Test 2 91 percent correct
Test 3 90 percent correct
Total 85 percent correct

Reliability estimates were obtained for the three tests by the
Hoyt analysis of variance technique. Tests 2 and 3 were shown to have
reliabilities of 92 and .84 respectively. Test 1 was found to have a
reliability of .51

It was concluded that the present form of the program per-
formed well. Discounting Test 1, the 90/90 criterion was met. One
plausible explanation éiven for below criterion performance on Test 1
wds that the photographs used, in the corresponding instructional seg-
ment gave less information than did the microscope slides.

The research design of the investigétion was developmental
since the resea[chérs felt it was premature to suggest a carefully
controlled comparative study in which CAI is pitted against some "so-
ralled" conventional instructional format. It was suggested that the
course be taken through §evera1 "optimization" cycles and herice -
improve the tegching power of the program.

Computers have assisted in the instruction of instrumental
music. Dienl (1969) explored the feasibility of computer-assisted -

instruction for instrumental music by developing and evaluating a
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course in intermediate level articulation, phrasing and rhythm for
clarinet. Because of the newness of CAI, a feasibility, or develop-
mental aﬁbroacﬁ was chosen rather than a more structuréd design such
as the comparative study. Diehl found that high school students
learned efficiently through the CAI mode and that CAl seems particu-
larly well adapted for aural-visual discrimination training. Onefsigef
nificant feature of the program involved studeqt,}udgméﬁt"{n'coﬁparing
his ve;sion with a m&hel. The student he;rd a pre-recorded master
model, piayed'and recorded his version and theg heard an instant com-
parison of the model and his recorded vers10ﬂf/ [f he felt he matched
the model satisfactorily, he proceeded to the next frame; if he wished
to hear, the comparison again he pressed repeat. The student could
also record his version again and make another comparison.with the
model. Diehl saw thi1s feature as a valuable part of the learning
experience. Q

The criterion levels were esﬁgplished for the réspective
checkpoints whigh were posftloned thégughout the program. If a stu-
dent did not meet criterion, he was branched to remedial segments, °
Since listening requires an attentive 'set which may be jeopardized by
momentary lapses, this position for in-course‘t?iterion testing was
considered more suitable than cther positions. - )

ApproximaEg]y 19 months after initiation of the project, the
pilot trial with 14 pupils began. The students in the sample were

high school clarinetists who were beyond the’ beginning level. Two

types or performance records were obtained: student-oriented records

N
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gave chronologically ordered performance information for each student;

course-oriented records listed information in the order of question
identifiers.

Student completion time ranged from six hour§, 21 minutes to
11 hours, 25 minutes. Diehl's staff constructed aﬁ item ‘response
analysis chart which 1ndicated right or wrdng responses. The actual
frequency of attempts and number of errors for each item.were shown on *
another chart. Information on the course-oriented records for each
frame iﬁc]uded these 1tehs: course segment, student number, frame
{a;ntifier, response latency, response identifier, date, time of day
and frequency of attempts. Tables were generated which indicated stu-

dent time in hours and minutes to complete the aural program. Revi-

sibgs in the main flow of the course were made from the analysis of °
. 4

student errors, Questionauic items were reviewed and in some cases

deleted. At some points, the instructional blocks were completely
restructured. Remedial materials were revised in the same fashion.
Yens (1969) developed and evaluated a computer-based pure tone
audiometer trainer. Research findings revealed that the cpmputer was
effective in teaching students with varying degrees of experience to
produce acceptéble audiogramsa' Seventy percent of the learners met
the criterion of producing "acépptable“ audiograms. A devel~pmental
rather than a comparative design was viewed as more suitable to the
study. ¢
Hall, Riedesel, Suydam, and Truebiood (1970) field tested a

program of inservice education in modern mathematics and mathematics

teaching methods for elementary teachers in the Appalachian region.
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The investigation was based,on the widespreéd agreement that a crit-
ical need existed for new methods of providing quality inservice
mathematics 1nstruc§ton. It had been determined that preservice and
inservice mathematics training programs were inadequate and was con-
cluded that a computer-based program in modern mathematics was the
best choice for accelerating the accessibility of quality inservice
education for mathematics teachers in Appalachia.

The target population consisted of teachers of elementary
pupils in sparsely settied areas of Appalachia. An IBM 1500 instruc-
tional system was installed in Dryden, Virginia, Gladeville, Virginia,
and California, Pennsylvania, 1n that order, to admigister the com-
pdier based course to the teachers. This system was used during
afternoon and eveniné hours to provide individualized instruction for
the teachers. ,

Of the 444 students who fggistered for the course, 387 com-
‘pleted the program. The average completion time was 19 hours. The
minimum clock time for the fastest students was 12 hours with the
maximum completion timg being 56 hours. The "Test on Modern Mathe-
matics," developed by the authors, served as pre and posttest c;ite-
rion measures. The authors believed that the population of elementary
teachers should be expected to achieve a mastery levek of about 90
percent after instruction. ‘

Students at the three locations increased thei-~ median

achievement from approximately 50 percent to about 75 percent after a

seven-week period of concentrated instruction via CAI.
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CAl deve.opmental and comparative studies. CARE 1, Computer-

Assisted Remedial Egucation: Early Identification of Handicapped

Children, was developed—{Cartwright and Mitzel, 1971) to prepare

inservice teachers ofﬂregu]ar grades to identify and adeocuately diag-

nose conditions 1n children wnich may adversely affect their school

performances. The develoﬁers of CARE 1 maintained that the majérity

of inservice teachers had not had the opportunity to acquire adequate

information about the possible deviations in behavior thagkinfluence

learning. They further .contended that teachers need adequate informa-

tion in order to make appropriate educational decisions. The course,

deemed appropriate for teachers of all grade levels, was specially

designed for preschool and e.ementary school teaghekf. The course /////
development procedure inc]uded:,;a) refining akd exbanding the course

description; b) spec1fy5i5:behaviora1 objectives for course segments

and frames; c) authoring of course materials; df preparing'course 7/

e

material f9}'the CAI system; e) testing and revising the course; and

f) documenting the course.

The CARE 1 course was initially t;sted byfgtaf? personnel to
assure a smooth and logically flowing course. The first pilot testing
was carried out with 15 students during the summe®, 1970. These ;tu-
dents were accom.anied by proctors who recorded students comments and
program "bugs." Revisions were made bas€d on these students' comments
and author analysis of student records. The second pilot group, con-
sisting of 15 additional students, was assigned to the course in late
summé%t 1970. The same procedure was followed for the second pilot

group except that the students recorded their comments without the aid

of a proctor. Two advanced graduate students were students in the N




60

course in the fall of 1970 and followed the same record%ng procedures.
These students also compiled a detailed evaluation of all the iegments
with special emphasis on the objectives. N ~

CARE 1 is alleged to be a thoroughly documented course. This
means that there exists a complete printed version not only of course
content and strategies, but of ?ther more specialized types of infor-
_mation. Course documentation information is in three sections in
CARE 1. Section 1 consists of representations of sc;een (CRT) disf
plays; Section 2 contains the coding section and Section 3 is a com-
plete cross-refékence table showing which audio messages, puffers,
functiohs and so forth were used and where they have been used with
respect to course labels. Other forms of documentation are a 400-pageQ:”~
Handbook and ? course Syllabus. The Handbook contains detailed sum-
maries for each ch§pter, a 350-item glossary of critical terms and a
comprehensive course out11he, The\Syllabus contains a description of
the purpose of the course and an outline of course content and
objectives. .

CARE 1 was evaluated 1n two ways: formative evaluation for
program development was follow:d by summative or comp;rative evalua-
tion. During the formative evaluation, professional consultants
reviewed the course. When the course was deemed operational, pilot
gréups were used for testing and revising the course. "The second
evaluation (Cartwright, Cartwright and Robine, 1972) was summative.
During the winter term of 1971, all students (N = 114) enrolled in the
course Education of Exceptional Children (EEé 400) at The Pennsylvania
State University were randomly assigned to either(of two conditions--

computer-assisted instruction or conventional instruction (CI).
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The CAI group (N = 27) received all instruction by means of
the IBM 1500'Instruct1ona] Syétemvand did not attend classes with the _ {
CI group. The CI group (N = 87) received the conventional lecture- fij
discussion meghod of instruction and met three ddys—per week in 75
minute sessions for ten‘;eeks. A1l students were enrolled as-reguiar
students for thre% crgdits Both the CAI and CI coufses were designed
to enable students to achieve the same objectives. The instructor of
the:CI group was an author of the CAl Eourse'and helped td plan the
structure and the objegtivés for the CAI course. o

The data (Cartwright, Cartwright and Robine, 1972) indicated
that the students instructed by CAI obtained a mean score 24 percent
higher on the criterion test than did the CI students. Tﬁe differ—
ences between means of scores on'the criterion test was significant
with p < .001. On the average, CAI students completed the th;ee—credit
course in 12 hours less time than the time (37.5 hours) schedu]ed'for
the CI students ,

A CAI de/e10pmenta1-compara£ive study was undertaken by Ehlers
(1969) yith social work students. Ehler's first goal was to test the
feasibility of CAl for teaching prerequisite béh.yjora1 sciences
knowledge. Programs were written.in socio]ogy,'b ychology, child
development and Freudian céncepts. Faculty member§ in the areas
reviewed the programs. The feésibi]ity stﬁdy resylted in programs
which were used with 113 f1fst-year students in 1967. Thesé students
agreed that they remembered-the facts that were reinforced in CAI.

In September 1968, an updated version of the program was used

in a comparative study in which one half of the group was instructed

via CAl; the other half throhgh regular instructional techniques. An
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-proved effective in a wide variety of content areas at the q(;h school
N\ B
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analysis of variance was used to test the assumption that randomiza-
tion divide& the s;udent body into two comparable groups and that
there was no initial signjficaﬁt differences betweep groups. While
there were no statistically significant differences between groups,
mean gain scores were higher for the CAI groub on all posttests.
Ehlers belteved that the trend of higher CAI groub scores inferred
that with future CAI groups there would be ﬁosipive §Eatistica11y sig-
ﬁifﬁcant differénces, given th?t more instructional time was allowed

- -

and imprcved programs were available.

Summayy of CAl studies. Computer-assisted instruction has

-

and co*Tege levels. These areas include music, audiology, education

of exceptional children, mathematice, medicine, curriculum, physics,

psychology and chemistry. In those courses which concentrated only on
course effectiveness, CAI proved effective at the d ired -level, for

the most part. In those studigs which compared CAI with another mode
of instruction, CAI proved either more effective or just as effective

as the alternative mode of instruction. With most of the courses,

.developmental steps sThilar to those suggested and followed by Walters

(1965) and Gillikin (1969) were employed. Courses were first devel-
oped and tested for effectiveness. Comparative evaluation, if any,

followed only after effectiveness was proven.

Criterion-referenced Measures

and CAI 7T\

The one boint on which CAI spokesmen agree, without exception,

is"that criterion-referenced measures should be ised to assess learner

\ / ;

e




achievement in CAI courses. Because of the universai:ty :t opinizn
toward criterién-referenced measures for CAI the current li1terature
was surveyed to éﬁswer these three questions: 1) How are criterion-
referené;d tests developed? 2) What statistical indices are appropri- \\
ate in evaluating criterion-referenced méasures? and 3) What are the
relevant attributes of criterion-referenced tests. The answers to
these questions were needed to provide guidelines for the researcher
in incorporating criterion-referenced testing in course development.
Today, commercially available standardized tests, with few
{ exceptions, are norm-referenced; they measure infér-1nd1v1dua1 differ-
ences in achievement. The changing trend is voiced by Airasian and
Madaus (1972) who alleged:
- - The last three or four years have witnessed a growing interest
in criterion-referenced measures, particularly in the classroom

context. The interest is predicated upon a series of trends
occurring both inside and outside education [p. 2].

-

o~ Most significant among the trends which stimulated the intes-
est in and use of criterion-referenced measures has been the growth
of instructional technology. Norm referenced tests did not meet the
instructional technologists' needs for evaluating either individual
performance qr program effectiveness. Consequently, an instrument
which used program objectfVves as performance standards had to be used.
The criterion-referenced test was that instrument.

Airasian and Madaus (1972) described the conventional steps ir

implementing criterion-referenced measurement as:

1. develop, prior to instruction, a list of terminal behav-

ioral objectives in performance terms.

.




set a standard for each objective as well as a standard
for the complete set of criterion behaviors.
devise situations which allow the students a chance to

exhibit the desired behaviors.

Certain implications for criterion-referenced measures with

respect to variability, item construction, reliability, validity, item
analysis; reporting and interpretation were made by Popham and Husek
(1969). The implications are listed without discussion:
1. MWith criterion-referenced tests, variability is
irrelevant. " _
. The item must repvé?ent the class of behaviors delimited
by the criterion.
The typical reliability indices of internal consistency
are not appropriate for criterion-referenced tests.
The most suitable type of validity for criterion-refer-
enced measures is content validity which is based on care-
ful judgmegt of the tests' apparent relevance to the
behaviors 1e§itimately inferred from the behaviors
delimited by the criterion.
For criterion-referenced tests, an item which does, not
discriminate need not be eliminated. If it reflects an
important attribute of the criterion, such an item should
remain in the test. B
B™ When reporting and interpreting an individual's perform-

ance on a criterion-referenced test, group-relative
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indices are not appropriate. In criterion referenced

reporting, it is sufficient to report whether or .not the
21earner has displayed the desired criterion behavior.

In using criterion-referenced measures to make decisijons

about treatments, the best course of action 1s to employ

a number of schemég in repor;ﬁng the groups' performance.

Popham (1971) in an effort to jdentify useful indicators by

\¥
which a criterion-referenced item writer could judge the adequacy of

his test items, concluded that the goal of the criterion-referenced
item writer should be for his test items to accurately sample the
range of criterion behavior which the items have been designed to
measure.

The approaches to developing such test jtems have been labeled
by Popham (]971f as ‘'apriori' and 'aposteriori.' In the aprior:
approach an item form, which constitutes a coﬁp]ete set of rules for
generating a domain of test itews which accurately measures a particu-
lar objective, is used. The aposteriori approach is viewed as the .
alternative to the apriori épproaches. In the aposteriori approach,
the test items are developed around whatever generation rules are
available. The items are then "tried out" to discover empirically
which items are not congruent with the criterion. Those items which
are defective are eliminated.

The state of the art of criterion-referenced test developmenti
and evaluation was articulated by Jackson (1970):

It appears that at the current state of the art it 1s

difficult to develop the objective procedures necessary for crite-
rion-referenced measurement of complex behavior without doing
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violence to. measurement objectives. What is needed for complex
domains are item generating rules that perm1t genera11zat1ons of ¢
practical significance to be made [p. 14].« -

The statement implied that for the moment, until explicit
models for item forms are stated in measurable terms for criterion-

referenced test development, a degree of subjectivity in test con-

’

structiom will prevail,

Implications and Conc]us1on5\
fram the Literature R

Phonics instruction and teacher knowledge. The literature 3b0u€§

phonics instruction, teacher knoyledge and methods courses in reading

implied or led to these conclpsion \

1. Phonic analysis is an imporﬁgﬁf\component of both beginning
and on-going readingfinstructioﬁz '

2. Teachers, both pre and inservice, show some deficiencies in
their knowledge of tHe phonics program. Specifically, teacher
knowledge is lacking in these areas: a) vowel sounds and princi
ples; b) consonant blends and digraphs; c) vowel irregularities; .
d) consﬁnant irregularities; and e) strategies for teaching
phonics.

3. Teachers do not immediately iearn the content of phonjcs

and the strategies for teaching phonic analysis while teaching.

4. Many methods courses in reading have not adequately pre-

<

pared teachers to teach phonic analysis. ’ .

5. Teachers should know the total phonics program if they are
to make wise decisions regardi%g what to teach, how much to ieach,
and for which learners phonic analysis instructicn is most

beneficial.




' "egeners readily admit their Ihymitatiors 1n pnonics and

PELOTT TZE LTMOrics as an ontegral part of the readinsg program; they
i are 41111ng to learn the content and instructional strategies and
croncaiples trat w1l enable them to do better jobs 1n the

- <
Cias5rQoT.

Lomputer-assisted instruction  The survey of the literature

o zomputer-assisted instruction led tc thase concrusions:

i. A guality prograr 1n computer—asf1sted instruction 15 the
product of a creative and informed course author and :nstructicnal,
prograrmer.,

¢. CAl offers possibilities for efficiently individualizing

instruction that are unparalled by other eristing i1nstructional

systems.,
2%
3. The mget >“fective mode of ("I for teaching teachers
L 7 phonics cortant and instructional strategies is the tutorial mode

in whicrn the computer imparts the information, guides the
learning and does the evaluation of the learner's performancé.

4 A well-developed computer-assisted instruction tutorial
program follows a set of developmental procedures which include:
aj specifying terminal criterion objectives; b) developing crite-
rion test items; c) authoring course materials and translating
these materials to the CAI medium; d) editing and revising course
materials; e) oilot testing and revising; f)‘retesting and
revising; g) validation; and h) documentation.

5. The foliowirg data are important in documenting cpurse

validation: a) number of persons tested; b) description of the




target population; c) the minimum acceptable standard set for

L

: validation; d) the percentage of attainment; e) the method used
{ to validate the hierarchy; f) the results of the evaluation; g)
» the mean time for the module and h) a replicable versicn of the
} course content and strategies.

6. In order ta validete a computer-assisted instruction’
course, tne researcher must establish a criterion level which must
be attained before the course can be deemed a valid and reliable
course.

7. The minimum criterion level for validation 1s 80/80.

8. Between five and ten students shouid be used 'n the
testing end revising process

9. A mimmum of 15 students shouid comprise the validation
group.

10. The effectiveness of a CAl course 15 subject only to its
- attaining of the preestablished criterion level for validation;
comparison with other instruction i< unnecessary and adds little
to the research 1n CAI.

11 CAI research should focus on course optimization,

Criterion-referenced testing and CAl. These conclusions were

generated by the literature on criterion-referenced measures:
1. Criterion-referenced measures are the most practical
’ ‘ measures to use in determining student achievement in -omputer-
asnisted instruction programs.
2. Conventional indices of validity, reliability and item

analysis are inappropriate with criterion-referenced measures.
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3. The most reliable type-of validity for criterior-refer-

enced measures is content validity.
4. (ontent validity in general practice 15 determined Ly
expert opinior of QQ§ course content, test items and objectives.

-
5. The criterion-referented measure used 1n assessing learner

ach ~vement should be geneva.ly developed prior to instructior.

ey




Procedures
The procedures followed 10 deveioping and testing the nstruc-
tional materiais for the computer-assisted phonic analysis course for
preservice teachers are surmarized in tne following outline:
A, Forrmulation and Instructional Specification Pnase
1. selected a course topic for presentation via CAIl
¢. defined the scope and sequence of instruction
3. wrote terminal objectives

4. developed criterion ‘est 1tems

5. set validation criterion levei

e

Product Development Phase

1. authored instructional miterials

Z. edited instructional materials for accuracy of con-
tent, consistency, grammar and syntax, and logicai
flow

3. forwarded 1nstructional materials to educational pro-
grammer for adaptation to the CAl system

4. reviewed on-l1ne materials

5. vrevised by author and programmer as necessary

C. Product Testing and Revision Phase

t. monitored the progress of four s*udents *arough por-

t uns of the program

ERIC

Aruitoxt provided by Eic:




(]

made first revisions as Indicated by the data and con-

ments from this first testing group
3. five additional stuaents, typical of the population of
preservice reading teachers, completed the on-lirne
program; performance data and corments were collected
for each subject
4. made second revisiors as indicatecd by tne data
J. Product Validatiorn Phase
1. selected avarlable students from preservice teacher
population who volunteered to participate 1n the stud
2. admimistered pretest via the cumputer terminal

3. presented appropriate CAl instructional materials to

stuvents as dictated by pretest performance data

Lo

collected and analyzed 1n-program performance data

administered posttest off-line and analyzed posttest

o

performance date

CTh

determined If student performance met minimum accept -
able standard set for validation

7. documentrd validated materiais

[0 e]

‘performed and wrote operat.ons analysis

Tne difcussion of vae Jutl1ned activities 15-1n two parts:
Part One covers parts A, B, and C of the outlirne and is ar account of
the planning, authoring, testing and revision phases; Part Two contains

details related to the validation as outlined in part D.




Part One: Planning, Authoring,
Testing and Revising

Planming. The first step 1n course development was to select
a course topic for presentation. The topic, "Phonic Analysis: Con-

tent and Teaching Procedures,” evolved from the existence of the prob.-
lem as cited 1n Chapter I. Tne scope and sequence of instruction were
determined based in part on research findings which 1dent%f1ed the
most useful phonic generalizations, 1n part from authori-at}ve recor-
mendations on what phonics content teachers need io know, and finally,
on the basis of the writer's own judgment aund Lhe conventional wisdor
found 1n professional texts. The regultant course outline 15 found in

Appendix B. For purpose of CAl presentation the content was organized

intc seven segments. These segments were given the labels below:

Segnents
' Phoni ] Readiness for Phonics
Phoni 11 Censonant Blends
Phon: 11 Consorant Digraphs
Pnomy 1V ‘ Syllabication, Single Vowel Letter -
Sound Relationships
Phoni V Vowel Combinations: Digraphs and Diphthongs
Phoni VI Consonant Irreqgularities
Phoni VII © Vowel Irregularitles

The scope and sequence were then used as the framework within
which the course objectives were written. In writing the objectives,
the course author 7v.llowed the practices and suggestions of other pro-

duct developers and stated the objectives as specifically as was Drac-

tical before course materials were written. The terminal objed .ives
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paralled the scope and sequence of the course content and indicated
the learning criterion that should be met. Modifications 1n the scope
and sequence and the terminal objectives were made based on experience
during the testing phases of program development.

Criterion test 1tems were then developed for pre and pcst-
course objectives. The in-course review items were written after the
development of the instructional segments. These review items enabled
the learn® to evaluate himself during and at the end of each small
instructional unit. Such‘evaluat1on served as a basis for further
assistance or instruction as needed or desired

After the pre and postcourse criterion i‘ems had been written,
the criterior for validation was set at the 80/80 level. This level
means that 80 percent of the learners would attain 80 percent of the
‘ierminal objectives. This criterion level was viewed as satisfactory
simcé)this was the initral validation trial of the program and because
the levei fell within the 1imits of the suggested critericn levels for

validation found in the research literature.

Authoring. The secon” major step of course development was

— Y )
thg authoring of the instructional materials. Before a unit of i
instruction was authored, sevcral different presentation strategies
and the available presentation modes were investigated.

Few instructional segments were “complete" after the first.
?u;horing. The materials were scrutinized for legical organization,
feedbac\ provisions, clqsure, opEOrtunities for studert participation,
branching provisions, and provisions faer individual learning rates.

Revisions nt‘the various instructional segments included changes in

(
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strategies, elimination of materials, and adding information. Fol-
lawing revisions, the authored materials were transferred to CRT
author sheets, audio sheets or image planning forms. ;

Once a unit was edited and judged suitable byllﬁe authore~1t
was then forwarded to the educational programmer who coded the paper
rendition so that it could be accommodated‘by the appropriate CAI pre-
sentation medium--CRT, audio unit, image projector or a combination of
these presentation media. These coded messages were then key puncheq
on computer cards and loaded into the system. The cards were read by
the computer and the authored materials were presented via the CAI
terminal. Audio messages were recorded in tentative form to check
their correspondence with the CRT text and the images were drawn up
and placed in flip pads. These flip pads are simply three-ring note-
bdoks containing a copy of each image. The images are numbered and
corrFspond to numbers on a trial reel that is placed in the irage pro-
Jector. As the course is being tested, the number of the image that
goes with a CRT or audio messige is show. or. the image projector; the
studert looks this number up in the flip pad and sees the. copy 6f what
is to later appear as tne final image. -

The information from”the three presentation mediums--audio,

.

1mag;. CRT--was then coordinated to form a tentative but usable

instructional segment. Each segment was developed in this manner.

i

Testing and revising. After several segments had been deve}-

oped, they were presented to the first pilot or testing group. The
progress of each student was carefully monitored by the author or

a~other proctor. Fach student was asked to comment on the materials

!
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specifically with regard to items they thought o be vague, superflu-
ous, contradictory, difficult, irrelevant, poorly constructed, poor
in format and appeal, boring, tedious or uninformative. All students
resprnded to the segment frames on comment cards (see Appendix C) or
on regular 3 x 5-1nch 1ndex zards. The students' comments were then
organized according to the frame ]abe]é and revisions were made ns the
‘data dictated. Revisions ranging from the correction of spelling
errors to the rewriting of complete units were made. Samples of com-
ménts from the first testing group are in Appendix C.

After the fxrsi mqjor rev1sions were madé, the f{ve students
comprising the second testing group went through the course. These
“students were directed to evaluate the cour'se 1n much the same way as
the first testing group. Unlike the first grcup however, these sty-
donts received minimum monitoring. They were attended only when they
requested assistance. The performance data of these students were
collected and the second revisions were Fmde accordingly. The revised
course, inc]dd‘ﬂg final aud10‘messages and Amage reels, was then made

-

ready for the validation group. ~

Prevalidation results. The students participating in the pre-

liminary test¥ng pruvided valuable comments and suogestions for course
revision. Students 1n the first testing group were more ‘critics"”
thanKTearners‘-although performance data were collected and reviewed.
These students were d1récted to question anything that appeared 1n

need of revision. Their suggestions and performance were the crux ot




Aruitoxt provided by Eic:
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the major revisions. The following are 11lustrative of the changes
which resulted from the first testing group's suggestions and
performance:

————c

Introductory frames stating tne purpose of the pretest were
written,

Several vague pretest 1tems were rewritten,

Loops were shortened fur getting .o the correce answer one
several supportive but non-criterion related 1tens,

A tedious activity was removed from Phony |

The exercises deaiing with the 1llustrative lessons 1n Phons
were completely rewritten, - .

The performance task< 1n Phon' Il were changed trom recugn:-
tion tasks to reproduction tasks su vhat practice would he mare
Itne witn expected terminal behavior,

Feedback for unént1c1pated responses was updated and coded.

More provisions were made for optional reviaw.

Several superfluous frames were deleted.

Reminders to take notes were 1inserted at each opening frame.

Because of the major course revisions and the many interrup-
tions in course flow that transpired, the performance data from the
first testing group were not considered for predictive purposes, but
were used solely for revisions.

, 'he second group of students was onilxne predominantle as

“learners,’
l{ .
as necessary. Performance data were collected and analyzed es pre-

. »
* X

dictive of the performance cr the validation group. Comments and

L

e
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though they were advised to make criticisms and to comment

-
|
|
|
|
|
|
|
|




records from the secofd group were also used tor revision, thou,”
me)or revisions had beens-made from thé first test:ﬁg jroup, the
author's reviews ard the reviews of several inter:sted parties.

The students involved 1n-bott’pre]1m1nary tryouts indicate:
that the course materials taught them pronics  The students espe
c1ally favored thg objectives presentea at the beginning ot the
instructicnal segments and the sum&ary of their pretest performance
"ne chance tg construct generaiwzatwons was another popular feature ¢
the course. Qther features that dreQ‘,!Ubnable resporses included -
strategy of “cueing the learner" to the correct respcnse [inducti.e
rather thar *teliing him, the prompt feedback, the self-evaluation
opportunities and the 11lustrative lessors.

Several of the instructional strategies employed in the

Phorics Course are described in Appendix D. The preliminary testinn

-

with the second testing group indicated that the course did teach
phonic analysic and instructi.onal procedures and principles. Each ot

“ i
tne five stud@ﬁts 'n the second testing group met criterion
/

“ait Two: The VYalidation Plan

The validation design The research design employed 1n this
study has bee.; descr1béd (Sparks, 1967) as the 'One Group Pretest
Fosttest Design.” The design 1s seen in Figure 2 on the following
page. The procedures 1n employing the design were t0 give the pretect
which measured the state of the group with respect to the criterior
tashs, administer the CAl Phonics Program and give the posttest which

measured the standing of the group on the criterion tasks after

o M
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treatment, The following characteristics and advantages (Sparks,

h

1967, p. 19) were features which rendered the des 3n suitable for tins

SLUdy. . \

\

Population \ Select sample group
of i : 1 group
Interest because of availabi1l1ty '

7

Treatment
F1g. 2. One group pretest-pos.test design,

1. The selected group is analyzed by the indivjdual student

t
~,

units of which it is composed. .
2 Jnly cne group is studied and measured.
3. Pre and post measures ailow comparisons of the status of

the group after treatment with its status before treatment.

!
N

Treatment. The validation group, consisting of 36 preservice
teachers, took the CAl Phonics Course. Upon signing orn to the course,
students were taught how to use the CAI terminal, administered the
pretest and branched to the appropriate instructional segments as
determined by their pretest performance. Each student was given a
summary of his pretest performance and an overview of instruction at
the beginning of each instructional segment to which he was branched.
After instruction was completed, students were so\informed and then

directed to the posttest which was administered off-line.

The complete flowcharts for the pretests and for instructional

segments are in Appendix £E. The pretest flowcharts provide a graphic
i ! »

' . .-.J




30

representation of the branching and decision processes based on pretcst
performance. The flowcharts indicate to the reader the specific ques-
ticns t6 which the student may be sent in the pretest, depending on *he
student's prior performance, and the performance cr)\erlon for the gues-
tion. The fiowcharts provide a blueprint from which a researcher or
teacher who wishes to implement the program might build upon. For the
educationél programmer, the flowrharts provide a graphic represgntation
of the use of switches a;B\COunters.

The 1nstructional flowcharts provide the same information about
instruction as the pretest flowcharts provide about the pretests. All
computer-controlled instruction and student optiony are charted. The
reader 1s provided a concise scope and sequence d? the total instruc-
tional program a< well as a look at the several discrete instructional
grograms available to students. The computer-controlled instruction,
gased on the student's pretest performance, is indicated in the rectan-

gular boxes that branch from the diamond-shaped decision boxes.

-
£y

“Tourse Analysis and

Validation Data

Numerou$ data are available from a group's perfaormance in a
CAI course. The data Eo be collected, however, are necessarily
delimited by the research question and the purpuses of the research.
The major question posel in the research was: Is this program effec-
tive to the a2xtent that 80 percent of the learners attain 80 pércent
of the terminal criterion objectiyes? The purpose of the researeh was
to deVekop, tes;./re}ise, retest aml validate the Phonics Progrim for

preservice teachers.

) £




Data source. A1l data, with the exception of tne posttest
performance and the operations analysis data, were ob}azned direct .,
from the individual student records that are stored on a course —a te-
tape. Individual student performance was recorded per session. oo
performance records include tne following 1nformaticn:

Time of day Student number

Course name ’ Segment

Date Enter Process (£7) 1dentifie:
Response identffier Response latency

Actual response Number of responses to EP
Cumulative time on-line Counters

Switches

Specific data from the performance records were retrievad
frgm the course master tape by using specially designed library
programs. Some of the lvbrary programs were used to provide daily
perfcrmance data; other programs were used for sorting data at the end

of the course.

Precourse performance data. In order to determine what

instruction was needed by the studen*c, precourse performance data
were collected and ordanized for individuals and for the group. I»
addition to prescribing instruction, the pretest performance data aisr
provided a basis for drawing conclusions about pre-instructicrai pre-

service teachers' phonics knowledge in general. The foklowing data

were sorted according to the specific pretast questions:

"y




Pretest. number = * - "Specific question

. J .
" EP identifier T Concept area °
y ;

Number of stugents | - Number of students branched over °
- presented question an jinstructional segment

- These data relating to the specific pretest questions were -

oroanﬁzed and reported 8n Form A seen in Figure 4 in Appendix F.

\

Pretest performance data were also sorted\e\q reported
accdrdfng to the 1nd1v1dua1 student, The data- below were sorted from

the masger tape and reported on Form B shown in F1gure 5 in Append1x F.

Student D nunber .. Number quest1ons presented

.Numbar correct reSponses " Percent torrect reSponses’ .

\ s - /
. Neighted score -in - Total.pretest time
percent ) B -

* |}

>} Pretest summary data are reported on Form C shown in Figure 6 in -
Append1x Fa. The summary data wére analyzed w1thout a l1brary program -

and 1nc1ude these 1tems meantnumber of pretest questions correct,

?

" mean wojghted score in percents. standa;d—dev1at1on of\ pretest scores,

’

’ and range of pretest scores
Lot e

X

. ! : i _ .
" .Incourse item-analysis data. In or9br to determine the effec- -

;tiveness>of-part1cular 1tems\to uhich Students responded during

\,
1ncourse 1nstr0ction the fol owing summary data on each'major EP

A )

'1dent1f1er were requested from “the master tape .

Segment .- -t EP 1dent1f1er
Number of students’ L Number correctly reSponding on
: presente'd‘ Ep . -~ first try - o .
- Number incorrectlf ‘ ) Difficulty 1eve1 of the EP
responding on last try "¢ - (ratiq and percent of ‘the humber
. ) , ' of students who got the item cor-
Mzan number- of responses :° rect to the number of students who.
“to0 the EP _ - itried the 1tem)

a
.
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Number of students for _ Response. mode |
., whom the response latency ) !
was greater than one * - ‘
minute ‘
Form D, on which the incourse 1tem ana1y51s data are recorded T 1
.,is shown in Figure-7 in APPendix F. . N "
3 . . ’

A . The actual responses tp eac. EP were also requested jn orderto . .- 7
examine' the nature of responses that Had not‘ﬁheﬁ:ggiz;lpateq and were -
correct in order to update the correct answer sets. , . x

. . . >
Ve ' : - ‘
Materials validation data. These data were collected to

determine if the cour'l'met the 80/80 criterion level set for

validation: = . -
ek -

Percent carrect responses on.posttest from top 80 percent of
- the group; . ’ . e
. S s « s [ : '
Percent of objectives obtained per percent qf total validation -
group (i.e., 20 percent of the students attained 100 percent of .

the objectives, 40 percent of the students’ attained 80 percent of

the objectives). - .- }!' -
'The form for reporting the materials valiQationﬁ(posttest) data 2 '
is seen in Figure 8 in Appendix F In addition to answering the
‘ . ’

research question, th? posttest data were he'lpfu'l in assessing the
_efficiency of the materials related to each.terminal criterion test item .

and the item tself. . Jo Vo

P

The percent of stude S getting each posttest question correct o -

was recorded\on Form F in Figure 9 oﬁ Appendix F. While there is no N
iy )
specific level for determining such effjciency.-tﬁé criterion.estab-

‘1ished hy the: researcher was 80 percen.. That s, to say,’ earh termina]

_criterfon . item wiil be answerpd ‘correctly by at least 80 percent .of ‘the

'
. . ‘.
. ~
. - . . .?
)o * . - N
” .’
.
- .
.
.
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group. _Lf the. item'is not answered correctly by the designated percent,

,the‘instructional materials related to the item and the item itsgif will
~

be reevahuated Summary data for pre and, postcourse performancée and for
studerit on- line time. were placed dh a summary chart to show 1ndiv1dua1

sﬁudent pra and posttest.differences. These data were recorded on

‘*

Form G seen in Figure 10 of Appendix F. =~ . .

The operations analysis. The operations ana1y51s,was carried -

e

out to enable the nesnarcher to Took critically at the completed pro-

ject regardless of the outcome of the validation study This close

scrutiny was undertaken-to note ob;ectively the strengths and weake

’

" nesses inherentrin developing and operating the course. The operar

.‘tions analysis was not performed according o any prescribed rules; _

‘.however, the prinC1pies cited below‘SEopham and Baker. 197%) were

- observed:; '

e 1. Operations analysis” should be ‘perfprmed at the’conolusion
.of all systematic developmerit of instryctiosal products. [p. 158]

?. The operations analysis shoufd be written and transmitted

\ Y l

"'n to some cent ltnepository [p. 158] -

-

Operations analysis data were_gathered from the responses to |
questionnaires filled out by each individual instrumental in the
development and/or operation phases "of the program- The individuals '
ihcluded the edt/ationai progranmer. the graphics artist‘the systems

-+ analyst, the audio specialist and the technical support manager, The

questions beiow made up the questibnnaire' )

1.- What specific. operations did you perform in the develop-

Lo «-  ment of the Phoni Cougse? ' ' ot
. . :- . {




' 2. Did you QXperience any complications or difficulties in
,performing ‘these operations for tke Phoni Course? If so,
could y0u specify the task and the d‘ifﬁaculty7

L -

. 3. would you make specific recommendations for improving the .
future performance of these tasks. or pqs51ble ways of
avoiding these compTications? -

4... Do you have any general recommendations for the future
. optimization of this product? )

“ Did you note any practicqs incorporated in"the operation
- . of this program that you believe should. be naintained’or
L thaf you consider assets?

-When all questiopnaires had been.retnrned t e responses were

E

analyzed for the operation 3 strengths and weaknesses a} perceived by

c.

working personnel. ' et - - i

’ -

T a . 4

) .',. Analysis of data.- Fellowing the collection and organiziog of

data. the primary analysis was perfprmed ta determine whether the

'
]

. analysis/forms were t\En analyzed to determine if any criterion ObJEC1

validation criterio? had keen achieved. The data fr;y the items <+

tives were below the 80 percent criterion Yevel, 3?d which items and
material§gwarranbed reevaluation and possible revisions. - ;

The secondary analysis looked at the data on’ these forms:
/

‘e 1) precourse data forms 2) incourse éata forms; and 3) operations

‘ -
analysis forms. S

\ -

Criterion‘Tests

Development, ‘§"ri ng, Analys;s

Pretest development The prtest wag}developed to assess the

)~ o
“learner's knowledge of phonic an lysis, and "to serve as’ the basis for

branching fnto fhe instructional program. Becaiise of the mamy branches -

thdt could logically result from test performance administering t?e\

,
K

A

.
* .
. .
! -
AP M s o i R 0 .
N .

L3S
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pretest v1a tbe computer terminal was faster ancL more accurate bhan -

- h »

o g off- 11ne administratron The pretest was developed from the spec1f1ca-
. ) tion of the be\ha\noral objectives and on a ctmcept level contingency. ' .
. - inerarchy. The concept level contingency hier;rchy is 1llustrated in ‘ '
e these three questions that deal with the short &,vowel sound: - ‘ h
-t e a) Nhat is the same about the vowel sounds in these wordg? . v
‘ ‘ : ) .[cupdap]‘ [dollup] ‘ [fednip] . [i1s1ep]
"-). If the student did not assjgn the label. “short vowel sounds" _ . *
. hef‘was branched t6 the first question dealing with the next concept on/\.-'\
the preteSt If the learner /pplied the correqt label, he went on tp

LI ~ ~7 - =

the question that follows: : . g ( ’-
. T b) Put your earphones on to listenp.some word‘s containing

' T a vowel s nds _-The words will be given in pairs. Type one . §:
o of ‘the | f§ om the pair which’could-seyve as a key word . | '
. .. for the\short Sound of each vowel. Type the word under Lt g
. e , the vowel letter whose short 'sound is heard. . M
[] (3 - ’ - '. ’ '
i a e i R u . -
/ C :
- DA -~ \ s v
* _— :\ _ If the le‘ar;ner identified the vowel stgnds.correctly. but - -
_ R ' could nqt.recognize short ‘vowel sounds in words, it was_ inferred that - C
' .7 he had problems/ with auditorfv di;crimin&tion or that he “guessed ’\he 5 !
’ " . label and would therefore not know the rule(s overning the concept " ‘,'
) - o
o “1f the learner did not itdbnpiﬁy each ‘word in which the vowel sound ws,.
¢ - . . .
- P . S rt. he was bl-anched to the .-first*’question dediing with the next con-
_" , pt “in the next pretest section. CIf he answered’&i?’rictly, he was ’ i
. ) ; :\- .. b resented this task deaTi‘ng with ‘tha short vouel sound qeneralization. \,— ‘ .; ‘
. - o .
N l:onple these phrases to construct the generalization For Soe
oL T the vowel sounds in cat and imp; In a word or syllable in |, U gy
. - * - " which there s which thé word or sylla- .}5\ R -
. § KO TN ble, thé VMl hd is short, . O . ~ r gk T
“é‘ . . . L3 e e . . . . . " § .
%"
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- If the learner answered "all three questwons correctly,&the
\ L]

. program branched him over 1nstng\tlon de.mng with short vewel sounds ,
} 5 He was, hcwever, glven an opportumty to ‘review that por tion of c - ‘
‘mf‘ormatfon once. h1s instruction began He was atso sent into the

_1“ustrattve lessons deahng with short vowel sounds.
: E T ‘o
\ " $ . The mo,;e questwo\s ‘a learlner correctly answered in his pre-

he'd

test, the less lnstructlon he received; the fewer pretest questJons

»
.-

o ’

r
L
o

?\sanswered correctl,:,‘the more mstructlon recewed The contvngeng}' .

hlerarchy saved time’ for, the student ‘wha, d1d not demonstrate the
4 4 .

) PR necessary knowledge to' Branch over -instruction ln a r-especti've area by

not presenting him with items above the difficulty level of any pre-

i

. ceding one whlch the s*tudent couldynot answep The hlerarchg\m t.ne

. f/ pretest enabled the student who possessed the knowle s to dempn-
4 . »
strate them /and be exempt from -superﬂ,uous insﬁmctlon or pracxuce.- .t .

s

. ) he pretest 1tems may be. classtfzed as the.selection *r- com- . ”
pleti'on e (Renmers. 1965) in that the learners se‘l ted their - . ..

.?' . [ A LA
k 5 answers from among gwen al‘ternatwes 0 fﬂled :n blanks to complete h
. : a

, ‘N . statemel tS(} Smc& a-veviéw of the literature revealed" that relia- ./

. . . ,‘bﬂlty data ma’@ httle or no contributlon to criterlon referenced ©

tests. *the content dahdity of*Mté:t rtems was de,termned by ~ Lo,
. t 4 3
N T T . Judgmg ,‘. compatibﬂity of the'{test items‘m(h the behav10ra1 : ®

- . kAl -

: o object{ves .o o A .
o '~§,{ \ >¥ﬂ‘

4

| ., .. ‘ Posttest. developmept . The fpos..test questions were, for the ’ .. ’ =
et mast part ‘the ;upﬁy type (Remmérs, '1965); the learne.r supplieg alf .,7\' } ]
. .. ’ ' N 4 . - " SR
s s : | . components of the answer- to essay or short answer qUest'i ns. -'—" -
:1-’ : ,- .7 NP ‘ : M z
P tﬂ’his type response wa's é'vraluated off-Line r than by -the. omputev‘ . ~ i
- S A v R PR
' , , . - ‘. L . . ' . R
¢ : h' . e ¥ %
- ' L ) o b'. . . ?
L . . -3
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system because the system is limi ted in its aﬁbih'ty to evaluate'and

-~

process constructed who]e 11ne rQsponses wh1ch may be stated cor-

rectly in numerous ways. Too, it was felt that the lea‘rners would

-

have more freedom in the way they answered if answers wgre evaluated

~off-line. The posttest questions were morie comprehensive in that one ;

/ . posttest quest may have been Ues1gned to el1c1t five features in.
- ) ‘,‘,’ . " one ansﬁer, wh:;s the. pretest quest.on usually eTicited only one.
| The pre and posttest quest1ons deahng :qth'readmess for-phonic
SN ) anaTys1s are/ﬂlustrative of (the d1fferences 1n pre and posttest
. o quest1ons ~ ) ' | o - e L
/.' ', .° UD the pretest these five 1tems were used to determine if a

;1-. learner knew the-labe’ls and ..he exp'lanations of the prerequisites for

ﬁphonfcs that were taught in th1s course: . -~

‘ ‘et i Directlons \\Before a child.€an profit from 1nstruction in

,.'-1/ -, ¢ -, Pphonic analys1s, he must have acquired certain skﬂls and
. know'ledges aed developed certa’in*abﬂitles Look at the
P . L ' ist of skﬂ]s, ab111t1es and knowl‘edges shoun on the
WMage. Type the ‘number of eagh .statement that is_one of
four prerequisites for p'honiczlysis: — .

¢ . e [students see, H st en ifdage.s n and,selects and types

e, R - in the numbers Rext-to the answers of’thei‘r chQice]

~a ., Ly [studer.ts press light pen to the answer “of thvetx“:hoicé';
1 . for the quéstions below] .

i

. .
[ Sp——
A
-

" 2. To what dbes auditory discriminationofor phonics 1n§truc- '

'tion'refen? -,.' , . L <.

‘
mtmww‘nmﬁwu
.
-

. [}

[abi(ity to distflnguish whole mrds in Oral -form]

Pa . o

-~
-
)
-’
-
¢
\

/'}.' ) [abﬂiw to distinguﬂh sounds in a word] T

[abﬂity to hear. all spun..s in the spoken languige]
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3. To Sﬁt dees visual discriminatjon: for phenic$ instruction -
. . ] .-

refer’? I

?
[abihty to see. sfmﬂarities ;nd differences in _prin.ted
letters] ° o . ;

. L. ’.
~

[ability to 'ré'cognize printed lettei's] -
[abﬂity to perceive the whole word as. a umt] .

Why does a child’ neéd to know the letters of the*illphabet
by name and §hape “for phonits 1nstruct10n7 *
)

2

[to help %n identifying }correct. sounds] -

[to see that each 1€tte stands for a. particula'r sourid]
[to facﬂii:ate Y:bl‘rlmmcation in the teaching-‘iearmng
process] - -

-

LS
Y .

Why 1is the child abﬂity to-recognize some ‘whole words- -
in printed form inﬁortarﬂt for phonn;s instruction? i
[to provide Peference points for 1ntroduc1n{‘]etter-sound
relationships]:‘ . o

: qu\

[to help the child unjbrstand the (;onc:gptéf a word]
[to facilitate 'il -teacher comunication]
On the posttest, th

edges as the five pretest questions above : «: ) L .-

L)
4t

. Name the four prerequisites for‘phon-ic analysis and discuss ~
each as.it relates to the teaching and ieammg of . phor;ic amalysis.

:' - Evéry learlner was presented every po!ttest question The pre
: !
-and posttest and the ueighting scheme explained belpw ‘are in App,endix G..

’ . .
-

.
B A

N Heith'ing and s\erin;test ftems. Pretest tems Were. usuaHy

-

wg\ghted ‘bne H-) point ‘each because only one feature was present in
each tost item T Ifa, .series of items. comprised the answer, hen a *;?

L

RPN 1 A g o 0 )

-
<

S gne question measured thé same knowl-._,\J'

-

.
.
M Al o s ot ot
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\
- .Z,tudent had to 3t‘ta1n at least 75 percent of the items to receive the - .

_ B qu point va]ue f the 1tem. Fewe,r than 75 percent rendered the foem '
H - % . - . [y

.t worth nopqints '1'.. . A e A

¢ -3 J . N

oo L © ~-The "Check List Pomt Scoré Method" was employeii in weightqng -
e e \/d>scor1ng the short answer and essay ques.tions on the posttest . -
V. o .’ . Th'lS scoring method ?Renmers 1965). rquLred breaking up é ideal
T . \\ - response "to- the questin ihto a ser1es (of features or points The . ~

. ‘Iearner s answer was then evaluated w1 th respect to each fe\ature and a

-
-~ .\

oy - ~ _- . p01nt was awarded 1f the fLature was present in the Tresponse Ihe

. - . .features tested for 'ln the posttes., responses were the saine features

- ~ . . tested for in the pretest. The pre and posttest weighting. schemes are
: - .‘/ ™
e . - given oi{‘ the pre and postoes..s. The £eatures for which poihts were
. ¢ N v . *|

g.],ven in the pos‘test are underhne#with ‘$he points in parentheses e

? N " N . S

- 4 -

CLEDIR T e perivin ng t_pert:ent for vahdation criterion.” 'In order to

L N

\ vahdate the coyrse. the criteriorr of BO/BQ had-to be met. Eighty ' .

3
.

ﬂ'rcent,of the learners had to attain a minimum score of 74 of the bos-

U '\ .sib'le 92 points for tie c9urse to meet the criterion level for valida-
. . . b .
- _ tion. fThe percent value per,pomts was calcuT\ated so that a certain .". "

]
t ok ] number of points would ‘be equal to 80 percent (i e., 9 points = 10 per-
1 , cent, 19 points, = 20 percent 47 points %0 percent) ! .

) , X
. . . : \
) X bt v

L , Course documen'tation. Documentation of the CAI course incTudds

- N A the compilation of information about the developed and validated. course
materials available from ’the oocum-:m Program (mts -‘1970) deveToped

! . . al

. at The Pennsylvania State University. o N Y .

Tla’printad documentation provides two’ sets of informatiom

“ 7.

one sef s a concisg and accurate de?.cription of She course. 'the other .




. '\ ) - R4 . . . ‘ " ’
B .. . ‘ is wrthm the technical arena and’ deals with_programiing ‘ranguage and R

ro ’ . system funct1ons The course descr1pt10n consists of all :possable CRT

' d1splays ava1laple té students and a descr1pt1on of answer processmg ' T '
-® , . .

‘o Each ‘frame carr1es its label, indication of pauses, character descr1p= . - -

tovs (e g, apostrophes mean charactel' is alternate coded).-..th,e row and e p

) . * g

column in’ wh1ch the text beg1ns ‘»Below the screen d1splay, the response ﬁ-:' :

T i 'npde and time allotment for’ an-answer dre 1nd1catedf . DOCUMENT then e o
N . '\, . e
s, A descrlbes the treatment for,each poss(nble answer. Treatment may 1nclude

’
A -

> branching. asslng to the next frame. returmng to past instructwn

'
L ' messages ‘(The jescription is a sequent1al
e T LT . .. - .
Tt of a course. . N T
. L3 PN Jd
A ' - . The sét. of technical information provided by DOCUMENT 1nclbdes

- . Use of r 1nterface dev1ces--aud1o or 1m.§e--1s shown by sbecial -
d graphical)representatloli

L P e -

‘ ‘ the actual Coursewr1tér statelnents (the programing language) used in
* the course. In addltion.q the head1ng o’r\ each page notes the course -

“ .-

“name and segment date-aﬂd t’lme of day of the DOCUMENT r‘l:n and tbe .
- ’ / paginatlon. “The cross refenence table shows whi ch audip. buffers. -

o?unters functions. film. 1mages. labels. macros. return reglsters. ’

L swi tch,es. and counters used as swi tches have been used” and _:ohere. B
L X ..0 \

The DOCUMENT ~System. programned n'PL/1 for an IBM 360/67 Lo
. \J

- ' e $ystem[ iS compatible n’lth‘iny 360 system contalning a standa.rd LT N, ¢ BN

’ compi ler. Other documentation—data fK the Phoni COur;se include a ) 1
. ] R
description of 1nstruct‘looal. strategles. flowcharts of euch 1nstruc- T /

tional segment the EP 1dent-if.l r scheme the Mtch 1dent1f1er scpeme

v

C . 'and tbe %ncro anc—dlctlonary use. Complete courle documentation is i e
.- £ o - :
i s s the centraT repository in the éomputer Assl.sted Instruction Lal:oratan/J

-~ . . R and . , . . ~;
' ; at The Pennsylvanla State 'Unlversltp\ .. . - ‘

" f’»
. . L . 1 [ ﬂ M

+ . :
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T T . . CHAPTER IV
. J |
4 * . ., . . ', . 1 g )
. . 4 - . "‘ s .. / - " .
- .t ANALYSIS OF DATA'AND RESULTS OF FINDINGS U L

° — ‘o
. - * . ° - . [
- T e N ! . - - hb .

! 'I .

]'he findings from the collection of" four ‘types of data are £ e

R v repor-ted 1n thTs chapter: 1) findings related ty' prete t performanre, . .

Lo 2) findinbs related to in-course materials ana1y51s '3)
' ‘related to posttest performance and c,}terion test 1tems ana
. ' . 3) findings frométhe operations ana}ysas' The- findings are reported ‘ $ 2 —.
o reL "» under the headingSeanw the or’der enumerated above and are- prefaced N % | 7,
. i 'with the purpose for whieh those dai;a were collected, _ ‘s e
\ ""; L Ty ) A‘l performar.ce data, vnth the exception of posttest data, -
7 S orig’inated \from the mdiv1dua;L‘student retords that.are stored on the ' ‘
course master tape- Vhe data were sorted, collated and printed*from ¥ .« -
. (h;)course ‘master tdpe by using special library programs designed to R
. nal yze datﬁ/ at. The Peqnsylvania State University COmputer Assisted N . }/
- j. : ‘Instructioo Labo atory Additional data-were. qenerate‘d from \the ., . . b

" ) C printedlistinq‘s ) S S C
[ . . S " L . . . v

CL Efndirigs. Related o T : P
S retest Per 'ormance Data o . 7o ' ,
. . ”~ . . - »

L} v The’ main objective in gathering Jretest performance data y:as to g N
e r/ appropriately branch a student’to ,instructiqn based on - his prior knowl- U

o s o

edge of the" concept ,to be taugbt\ Such branching was in 1ine with the -
) premises on wi'qfh computer-assisted instruction was built--t:iat of . \:'\ R

~ indiiiidualizing instructioh In addition tofproviding -a‘basis for' . > g r 7

-~

branchi}ig, the data froh\prétest performance were used to report the: - ' .




Sy the examples of consonant. blends
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r,general status of preserv1ce teachers phon1cs knowledge w1thout v

N
. instruction. ,These data were assembled from-the . course master tape and.

. .

presented the follow1ng ln?hrmat1on l) total number and percent of

y students presented anJ correctly answer1wg each pretest questtoﬁ .

A

\_/3 . (meet1ng cr1ter1on) 2) Sptal number of students branched over each
Lo - 1nstruct1onal segmeht;’ ang 3) total number of students brdnched over all
. ' : . . L :1
- . co, 1nstruct1on, i ,.-"’ oy T ;

A Ind1v1dual tudent pretest performance scores, were l1sted in

o order to provide the full range of pretest scores . The number of
* minutes spent 1n the, pretest wes collected for each student in order~ /)

“1:“¥? dsterm1ne the ratio of time spent in fhe pretest to that spent i ™.

Q . EEY , ’ - - Py
truction. v : . . * )

.
: LY 2 . ) .
.
14 . .

numggr and percent ofbstudentsgpresented and

Yoo F1nd1n95'

4

; i correcthArespondﬁgg»tg;pretest questlons. Table 1 contains the per--
.//’ formance data for each pretest questiqn. It was found that l7 or 47
percent of the students met eriter1on on the first question 1n\Pretest
1. of the l7 students who comrectly seleéted‘}t least three of the ’
readiness factorsq 10 chose the appropriate answers”which related at

Jeast three of the readiness factors to phonics 1nstruct10n. No student

v . achieved a perfect score on. the pretést deal1ng with readiness for C

phonics. ‘Nineteen, or 53 percent of‘the students did‘not meet criterion
) on§the first pretest‘question and’ikre therefore not presepted the four

related questions for that pretesg? S ',' ’ -

. Pretest 2 measured the prese?&ice teachers knowledge of con-

sonant blends. Thirty- four or 94 rcent'of/t/e students recognized

N, *

estlon l). two or six: percent did

Lol
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. S not .Of the 34 students who correctly chose the term consonant blend e /.

. . . ~ . Lt
.

. o s the label, only seven choa the .appropriate- descnptor ofi .a conso- v
K4 ‘ v )

o = nant blend (questioh 2). The criterion for naming blends (question

was 17/20. ~ Of the se-ven students who c.hose the appropriate descuiptor, ) v

two met cri terion op question th ‘ee of the’ second pfétest. ' T .

" J . Pretest 3 measured the pres v1ce téachers knowledge’of con~ -
\
.)‘- N . . Y r\\

ot " sonant digraphs Th1rty-f1ve or 97\gercent of the s"tudents recogmzed

) e \)e example ph in thejrd,phonograph as a cons.onant comb:nat‘Q s

pxE

w7

his’ 35\ three werk ableto identify the combination as a consonant

2 .o digraph (questsion 2) Question three aske the students tc select . ',K
. / be‘ft descriptor of the consonant d1graph aU three the remaining '
students reSponded correctly. These #ame three students were thben pre- e

‘sented question 4 uhich ‘required that- they name the six h digraphs\ »

questiog five, the ck d1graph and question six. the n _g_digraph The
. comp051te cr’i-terion for naming digraphs was 8/8 Neither of the stu- B

[ . dents met ‘the criterion; therefore, na ‘student veceived, questions seven |,

. \ .
) e %> through Zen which required naming the single letters, which represent '
' TR the digraph sbunds. ) : : ) ”
. \\ ¢ - .
: . .Pretest 4 corfsi,sted of three questions about short vowel sounds Ce

\ 4 in words. The first questjon re?uired that the students select the, -

-

I .o ) label for the vowel sound in selected- words. Thirty-one or 86 percent '
of the_preservice teachers xresponded correctLy.‘ The secorid task ‘
N ) ) (questioo;)‘Z) was that of selecting, from spoken pairs of words. the "o

o | h word in which- the vowel sound yas short. Eight students met critenfon > o

. - ..

= (5/5) on the task.., The third task (question 3) required that the

. . Ap
A . . o’
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'’ e, ‘f 1oo

student complete a/statement which cbmposed the generahzatmn for' short

t B
¢ \owel sounds in words. Three, of the e1ght students composed the gener-

-

‘ments of sy\;bic principles ‘that governed the. syHab1cation of the

“cite the 1nst4ce when w represented a vowel sound in wor'ds.

~N
ah’zation satisfactorily.

A}
4

‘ -
A - . .
- ¥ 4

<~ (t?o‘n. Tvkenty four or 67 percent of the- ]earnevt 1dent1f1ed the process

(qgestwn 1). of ‘the 24 learners who.,ldentiﬁed the prooess, 20° met

‘the chiter1on of syllab1ca¢1ng fi've. two- syllable wor')ls The next

tasks, (questions 3 and; 4) reqm red that the ostuden,ts complete state- .
, ' .o
m:l»rds. Neither of the 20 students lnet crite.rion-on the last two tasks.

Thirteen of ,the learners met full cri{erion (y and w) on the. '
first task-in Pretest 6. Fifteen of the 18 students who named y §5' ’
somgt-:mes rep'resenting a vowel sound were ab]e to identify. from among

eight words, the six words \Q Zr;zh Y stood for .a vowel _sound (questton

2); eight stated ’ of the instafces in which Yy rep}esented a vowel

sdund; one student stdted the twd instances. None of the stude)ts were ’

" able tp identifg each of the resultant vowel sounds recorded by Yy -

(questions 5, 6, and 7) xFive of the st&d{ents namng y also identified

|

! as a consonant letter which could represent a vowel sound; one stu-

Pretest 5 testedypreservice teaghers' know"ledge of syllabica- ', .

,
- ‘
’

. ~ F
dent named only w. Neitheriof the six students: identifying w could

Twent/y of thi s 30 met criterion on the second task (questfon 2) by
i

identifying from five groups of four words, the word&in uhich the

~ vowel sound was long, aﬂd giving the name of the vowel \letter whose )

-

» L
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". .'.". - , - .| ) _ a.]/ | l' ‘ ,.,‘).Ac - . : ' . . : .im ":.u
RLEN . T . . L a \ . s S
\ ‘ N lopg goun was hédrd. Ctiterion for th. task was 5/} , None o /the " '_: -~
T { z;l .7 20 who identified thq long vowel soungds_in the words was’ abl‘e to ggm- ‘ !
f {)\ g . h plete the statements.,df generahzatiohquestions 3, 4 aod 5) for the ‘ N
) R . J vowel sounds‘in sets of ‘words presented on ‘the 1§nage T" l

) = * .tjgn was not*® presepted to any of)the stude'pts since i

. . on tbe students having met vcriterion on question 5 \
‘ b s \ . - A .
. ' ) - ‘- .- Pretest 8 tésted \the presgrvice teacher nowledge 9]{-‘ vowe] Y &
. . . . f: ‘ . . .’ o .
) ", .letter combinations. Twentyifbur or 67 perc correctl y chose the o o ', o

. label dipht.hdng (question 1) f?r the’ underlined ombinations in the -
- - words presen‘ted Only”1 oi’ the students who aSSigned the appro'riatec
| * 7 2 label selecfed the correct descriptor (question\‘!) of the diphthong ’/ ‘ .
U e | Questmf three piresen{ted wordS\in which th und.erlined vawel combina- L N
) ) l « tions wére digraphs )Four.cor - percent af theyreserVice teacher§ S
‘ g ho;e thﬁ cgrrecb labgl; two of these four- .selected the stai.'ément that s
most accura‘tgy described a vowel digraph (question 4). The two stu-
. : . dents who responded correctly to the first four ques*ions both met :
| miterion on- the remaining tdsk’ (question 5) of identifying combina- : - ‘ _
. A © tions as diphthongé or‘digrdphs T 7 '
, ,_‘ ~' . - Pretest 9 measured the/ preservice\ teathers' knowledge of con- _7. ]
C oy g sonant irregularities Thirty-four or 94(percent of the studénts cor- *
rectly n ed the exampr letters not, '-representi‘ng sounds in certain"
cpinbi nations as "sf }ent letters" (question 1). Only these 34 learners -

" were presented the questions ,dealing with eight specific insSanCes of - ]

"

.o silent letterQ a The ¥indings follow: 19 students responded cor-

K rectly to h as a silent letter (question 2); ten students knew when w '
did not represent a sound in words; 19 students selected at least two Vv I
. \of the three instances in whici‘ the combi nation gh did not record a_

3
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SR y ’ tsound in words (question Ql), f»ifteen named 9 and k‘as not repr‘e-
' senting sounds yhen followed by n in the same syllable (Que‘stilon 5), ) e
th} rty-four students responded correctly to “s1lent L (question 6);" .,' .
" f five students ahswered the question dealing with "s1lent p" (questlon
- oL 7) and ll\cited the, rule for "glkfore m" (question 8) 28 |
ﬂ\& ) T~ ‘&’ ) .
© N responded~correctly to question- 9 which dealt vnth ”s‘]ent“ ’ B ’
A | Questions 10 through. l}; deﬂt with the.soft ¢ and g_ rule _
A S Thirty-three or 92 percent of the students selected J_ as the letter ! N _
. — representing the ‘soft g_ sound thirty-&ae ident‘lfléd s as the letter ' _' ‘ \
repre nting the soft ¢ sound Only those learners con'ect'ly answering
caeL T " questions 10 and - received 'question 12 which required the séjection v ,
. t ' _of the three letters which determine the soft sound of ¢ ‘and g. Eight T
’ .., \ staents identified the three letters &1, and ,y_. 'six students noted -
s t:'e position of these ietters (question 13) wher they contro] the sound - h :
of [ and g. Thirty students .correctl] y selected d as the companion to
. , g (question 14); and 23 chase the combination (Question 15) which
represénted the qu sound The last two questions dealt mth the sounds
represented by s. T'wenty-eight students chose the word in which s = o
rep-resented its most common sound twenty five named Z as the Tetter
’ reprgsenting the sound of s i'n his and runs, . » \ . .
\ The Tast prefest Pretest 10, measured knowledge of vowel =~
irregul'arities and Js in five pants. The five questiops in part a deal B
_with the "gchwa" sound. ° Nine students correctly selected the term .
’ ' t schwa as ‘the label for the_vowel sound ‘in the unstressed syllables in ,'
) spoken words; of the nine who selected the correct label, four Selected

" the best descriptor (question 2) of the schwa and the situation ‘in

. wb,ich the schwa occurs Jquestion 3) Oﬂ student‘ correctly responded '




‘ T . v ' . - r .3
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- ‘ ot to the remaining two questions (4 and 5) Part b of the pretest e
K ) " measured knowledge about the effect of - r on vowel sounds. Ten stu- :
’."‘.-.ﬂ | , dents Selected r as the "vowel controlle (queL;ion 1) seven selected (f’ s
' o :’ the appropriate descriptor of antr-controlle VO < < E
: ‘ Three students noted the p051tion of r when‘pt -~ /\\\
9 - ’ s ound o ;'
o of.l ' ,
. ~ﬁ . students chose the s lling representinjiﬁhé resultant vowel sounéé} -
P ) ‘ Part d of the pretes contained one question about’ the sounds repre- ‘ |
/ "/ sented'hy the ¢ v :
\.\ question:
R effect of 1d on 0 and the effect of 1d, gh, and nd on i: Sixteen stu- I

dents pointed qut the word in which the vowel sound‘was an exception ta
the generalization fdr short vowel sounds (question 1); none stated

o - N thé \e:;ra\\zation covering the exceptioms (question 2). Twenty-nine \

. . students correctly responded to-the third question by selecting the - T
. )

CB' word in wnich the vowel sound conformed to generalizations for vowel . T

; .t sounds from a set of exceptions. Neither of the 29 students stated the '

- P generalization covering “the vowel sount in the. repaining words. . g
. .,‘" [~ . ¢ _'0 ¢

Pretest performance by individual studenty. Pretest perfophance - 3

"hy individual student is reported in Table 2. The total pretest con-
tained 116 questions. Twenty-six of the students were asked at least

-
’

[ - . half-of the pretest questions five students were asked at least two-
thirds (78) of the questions. The highest number of questions presented
to any student was 91, with the Towest nugfer being 36. It should be
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noted here that ver/ student *was presented the finimum number of pre-

the f1rst in every hoerarchy) wh1ch cotaled 17, B LT
\‘ .
responses per student ranged from a high of 60 to

test quest1ons (

1

The number of\corr ec:

74 Tow of 15 " The number of, correct responses, when cJ/ve °d~EQ_EEEQLf~ .

pofnts (p01nts persfeature) and _weighted in érms of percent of total

-

points posS1ble showed a high of 25 5 perc nt- atta1nment with-a low b

6.5 perd®t. As. seen 1n Jable 3 below, the mean percent of pretest ' .
- ~ ~ T
) atg;:n:rnt was 16.0; the standard dev1at1on was 5.9 and the,xange was . - ' )
'19..;_ 3 ' . ~ e - :

Vs g : §
4R . : b/‘ Table 3 | .j> . . G
> - Pretest Summary Data - /- )
N . @« N s
! - K r ’ v ° - ~ .
Mean Cbrrect Mean,weighted< _ Range of . Standard Deviation L
Responses Score ° ' Scones . (Wejghted Score)
L -4 -
i / ’ \\ “1 e " /‘ .
16.0 6.5-25.5 "'« "% 5.9 v
| Q f‘{ AU UL
\ ® | ) J? . ™
— \ / +
% ~ & ~
h; )In terns of cTock hours requ1red to com‘ﬁete the pretest, the
mean tire was 54 minutes with, a standard deviation of 18 minates. #The~

¥
. range of pretest complet1on~time -was from 30 minutes to .one hour and

v
v

36 minutes

9,
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Incourse Performance*
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. . o | \
\ ¢ .

Findings Related to*

<

1 .

Incourse perforﬁance data were collected in order to report

~ findings from the 6perationa1fuse of the program in terms of instruc- .

tional strategies, mastery of concepts’‘during instruction and instruc-

tional ‘time. These data wefre sorted .and collated from the course ;éj

master tape and are reported dn Form C in Appendix H.
' Segment containing EP : .
EP'Identtfier (enter and process is the point within the pro-

[ 2 .
gram that the computer "waits" for' a rgsponse from the .student)

) Numben/of students presented EP

Number of students correctly responding on first try

Number of students respond1ng incorrectly on ‘last try‘
D1ff1cu1ty 1eve1. Percent of students correctly responding to

. €p

.

Mear number of responses to an EP . y

¢ Number of* students. whose response 1atency exceeded one minute
s - . .
for ‘an EP : ) o T .

’

) - -

"Response mode (11ght pen, keyboard) \
The above data were reported only for the mastery items in the :

course. Every {tem represented by an EP identifier was not considered

A major ifstructional item. The majority of the énter and process

-

point tasks were concept builders and practice items. After the stu-

dents had responded to the cueing and pract1ce materials, the mastery
V4

task was presented to determine if and to what extent the stydent had

e

LR

LT e e ——, P
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conditioned to the cues and}p@nefited from the practice. The means,

standard deviations and ranges of instructional times are'reported by

segments and for the total course in Table 4.

‘ T - :The difficulty level of an item indicates the percent of stu-

. - dents who attaxned mastery of the concept tested by the item. The
diff1cu1ty Tevel, may also be reported as the 1nverse of those demon-

strat1ng mastery/and le stated int terms of the percent of students for

; _ ' whom the item appeared too difficult for them to degonstrate mastery.

f . f } . - - If an 1tem was difficult to the exten{ that fewer than 80 percent of

/- B . - the 1earners after instruct1on-demonstrated mastery, that item was

{ ' o descgnated for ana]ys1s. review and revision. The anralysis woiﬂd

include rev1ewing the related.cue1ng ard practice mater1als. the

instructional strategies 1ncorporated the respons- modes and the’

‘. : ‘ mastery item 1tse1f in an effort to determine to what factors the

- . . difficulty might be attr1buted. ’ , . ) /\
. \ )

. Segment I: "phonics readiness, definition ofyphonﬁcs.°sugges-i .- b

tions forépeginning,instruction. n Segment I, 15 mastery tasks were

achieved by at 1east 80 percent of' the learners presented the task; a

mintmum of 80 percent owhe learners did not demonstrate mastery on /'1 :

! ‘ seven of the tasks. Of the seven tasks (noted by *) for whith the

: 1 recorded difficulty levels were be]ow 80 percent three were be.ow 42
percerit; three were between 72 and 74 percent. apd one had a record!d

ﬁ

difficulty level of 56. ) . ‘ y S .

.
.
PP~ ARG M 0t N T e e

The mean number of responses for 16 of the 22 items reported

f/ was one (1). ' Four Ytems required a mean of two (2) responses and two

' tasks required a mean of three (3) responses. Response latencies

\ / []

.
2 *
. <o [
a *
' : . ¢

o
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Table 4

Mean, Standard Deviation and‘Range of Instructional Time

by Segment and Total Course

<

Instructional
Segment

Mean
Instructional Standard
Time .. Deviation

Range

" Phoni I
Phoni II

«< .
Phoni III
Phoni IV
™ Phoni V

Phoni VI
Pheni VII j

A1l Segments
(Including
Pretest) Time

1 hr. 48 min.

1 hr. 48 min.
1 hr.. 6 min.

24 min.
12 min.

1 hr. 12 min.

-

20 min.

1 hr. 12 min.

18 min.
42 min.

12 min.
12 min.

v

8 hrs. 42 min.

*

1 hr. 30 min,

1 to 3 hrs.

36]min. to 1 hr.
. 48 min.

36 min. to 1 hr.
36 min.

1 hr, 12 min. to:
3 hrs.

42 min, to 1 hr..
36 min.

6 min. to 48 min.

24 min, to 1 hr.
12 min.

6 hrs. 30 min. to
14 hrs.

1)

1 g
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;reqdirifh nulti-lined constructed responses, with one exception.

. principles. It should be noted here that several responses were sub-

m

i

greater than one minute were varied fof the tasks but were found to be §

predominantly in the keyboard constructed or keyboard multi-lined ~

response modes. A conspicuous trend relative to /response mode,

s

response latencies greater than ane minute, d1ff1cu1ty level (or number e

of students demonstrat1ng mastery) and number of correct f1rst

responses was dgtected. With the except1on of EP aad6a 7, no question

requiring a light pen .response recorded‘latencies greater than ore . ’

minute. A1l difficulty levels below 50 percent were from the tasks . '

The mean number of hourssrequired'to complete Segment I was *
» . *

one (1) hour, 48 minutes. Student completion time ranged from one to

three hours with g standard dev1at1on of 24 minutes.

..’ i

- v

/

Segment II: consonant blends, instructional procedu;es and '

J&Ct&d to two evaluat1ons. The first evaluat1ons cited (ca37a a3,

caiBa. a3, ca39a a3, cadfa a3 and cad2a a3) were made by the author/
1nstructor The corresponding evaluations (ca37a b7, ca38a b7,

ca3% h7¢ cadfa b7 and ca42a b7) were student self- evaluatlons The +

author/instructor evaluations were used for computing the d1ff1cu1ty

! «
i

lever that” are\d1scussed in the next chapter ‘
Some of tHe trends observed in the find1ngs from Segment I were
a1sosevident in Segment II. The five mastery tasks not corrécfly
responded to-by at least 80 percent of the students .were found to be in <\
the multi-lined keyboard response mode. There were 25 tasks in a\l
There were several light pen'responses for which at least one v

student took longer than one minute to respond. It was determined that -

o

¥

-
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. culty level of 78; one was at 64. One item recorded a 44 percent

112

many of these light:pen responses were related to multi-lined keyboard

: respdnses and to image "models" which students had to read before they

conld evaluate tnejr responses and then‘enter that evaluation,
. . , o
.- « Each of thée keyboard multi-Tined résporises had at least one stu-

dent whose response latency exceeded one minute.

It was found with the first set of student-evaluated responses

that the student and the author fully agreed on dnly one evaluat1on. V%
Oy

One evaluatJon differed by three responses (29 versus 32). amther by // ‘

4

n1ne (21 versus 30) and another by 12 (11 versus 23). The mean -

d1fference was e1ght
The mean time for completion of Sagment:él was one hour and.
six minutes. The .range of student time was from 36 minutes to one

hour, 48 minutes with a standard deviation of 12 minutes. . - . .
: ’ » R . - L
L} ’ ' P - . L]

Segment II11: consonant digraphs and procedural steps. Six or

27 pereent of the 22 mastery task items; did .not conform to the desired . 4 <
difficulty level in Segﬁgnt 11 Of the six items, three had a diffi-

difficulty level with the lowest difficulty level Being 28. The mean.
number of responses to each item was one (1) and 12 tasks had at- least
ene student with responsefﬁatencies greater -than one minute. An
interesting fact was noted: -eighteen of the students took more than

one minute t0‘resdbnd in the Tight pen mode.to the task 1dentifiediby

. - .

cfl19a b7, !

There were seven instamnces where.students -typed mu]t1 fined : -~

responses and evaluated themselves. The author/instructor and student

self-evaluations compared more favorably in this ségment than in




'&-

: N3’

5

Segment II. Complete agreement was found on the four evaluations \
identified by cf63a a3 cf63a b7; cf65a a3, cf65a b7; cf6ba a3
cf66a b7; cf67a a3, cf67a b7. Fhe differences on the remaining three

'evaluations were four (cfl9a a3, cf19a b7), 51x (cf6d4a 43, cf64a b7) .

.and two (cf68a a3, cf68a b7). “The mean of the differences was four

-The mean instructional time for Phoni III was one(l} hour. ;{;:
L ' LY =

The range of instructional time was from 36 ninutes to one hour and
. . LS \ .

36 minutes, with a standard deviation of 12 minutes.

’

Segment IV: generaliZations for vowel sounds and principles of ) 7
7 / - '

syllabjcation. Segment IV contained 70 major tasks. At‘IEast’SO per-

cent the learners presented the task demonstrated mastery on 43 of

the tasks. Five tasks had difficulty 1ndices below 80 but above the 70

percent level; twenty tasks were at or above the 50 percent difficulty

level, One task had a 42 percent difficulty level and one task had a

difficulty level of zero, The mean number of responses to most of the

itens.was one (1) with no itemahaving a response mean greater than

two (2). . - | : A
Fourteen of the items having a difficulty index less than 80-

percent were. in the keyboard multi-lined, keyboard fill-in, or keybo_yd‘ ’ ’

multiple choice response mode. Thirteen items were in the light pen ' "

response mode. : ,
.The largest number.of students with response latencies greater

thar one was found for those tasks in which the light pen responses

were related to self-evaluation (va19a b7, va27a b7, ve09a b7) or ‘to. o

multi-1ined or constructed keyboard filT-in responses (vgl7a” 3,

.
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vg23a 3, 99275 al, vg28a al, vel3a k, vel7d blr), At least one stu- L
dent,'but no more than two, had response latencies exceeding on. 1inute -
on 25 additional tasks. , '
. Studént self-evaluations (vap9q\ 7s valgi'b7, va27a b7) were
faiély consistent with author?instructor evaluations.
Cp;egment IV required a mean instructional time of one (1) hour 40
minutes. Student ;ime~ranged from one hour and 12 minutes ;o three -

hours. The standard deviation of instructional time for Segment IV

was 20 minutes.

-

Segment V: vowel-combinations. There were 28 major tasks in

Segment V. More phgn 90 percent of the learners demonstrated mas tery
on 23 of the 28 tasks. Two tasks were below the 80 percent difficdlty
level but above the 70 percent level; three recorded indices below the
50 pércent difficulty level,

Three of the items not having satisfactory difficulty levels

were of the keyboard fill-in response mode; the remaining three were

in the light pen mode.

Most tasks recorded response means of one (1); four recorded
means of two (2) and two tasks had a response mean of four (4). The
number of response latencies greater than one minute was greatest for - N
the keyboard fill-in type responses; one 1ight. pen response, howéver,

recorded 11 students wfth response latencies greater than one minute,

—

This segmeﬁt réquired a mean instructional time of one (1)
hour. The range of instructional times was 42 minutes to one hour and

3tmjnutes. The standard deviation was 12 minutas. ' /




&
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|

mastery items. Twenty-one of these items recorded d1ff1cu1ty levels

Seﬁment VI: consonant irregularities. Segment VI contained

22 masiery tasks--each of ,which recorded difficulty levels greafer than

80 peréent. More specifically, 20 of the items had difficulty levels
of 100; two hdd difficulty levels of 88 and 89 respectively. The mean
number of responses to a11‘bot three of the tasks was one (1) and
re;ponse latencies greater than one minute were/recorded for eight
tasks. Item ecl8a 1 recorded eight students with response latencies
greater than one minute; seven items recorded either one or two students
whose response latencies were greater than one minute,

The mean instructional time for this segment was 18 mihutes.

The standard deviation wis 12 minutes with a range of 6 to 48 minutes.

Segment VII: -vowel irregularities. Segment VII contained 25
)

above 80 percent; four did not. The items recording the lowest diffi-
culty level were of the keyboard fill-in response mode (vmO6a b1) and
the keyboard mu1t1 lwned response mode (vj08a 3).

The mean number of responses to all but one of the tasks was
one (1); theiexception.(ojOGa al) required a mean number of two (2)
responses. ' '

Five of the items to which at least one student recorded
Jesponse latencies greater than one minute were in the keyboard fill-in
reSponse mode; two were in the keyboard ‘multi- lined response mode

- This segment recorded a mean instructional time of 42 minutes
and a standard deviation of 12 minutes. Insﬁructional time ranged from

24 minutes to-one (1) hour and 12 minutes.
\
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Findings Related to

Posttest Performance

' attained a minimum of 30 percent of the objectives; but no student met™ - __

'_The Findings from posttest performance data are reported in
this section in order to answer the question of whether the coarse met
the preestablished criterion level ‘for va[idation‘(80/80). The o
findings were also used to determine which posttest criterion items did
not meet the 80 percent criterion: 1eve1 In addition, individual stu-
dent pre and posttest performance was ]1sted to show learning gains
which could be attributed to the computer-assisted instruction Phonics

Program. o,

Course, valldation f1nd1ngs Performance of the validation

.

group on the posttest is shown in Table 5. Inspectiom of the data in

Table 5 revealed that 83 percent of the group attained between 80 and 89

percent of the terminal criterion.objectives. Ail of theé students ‘ =

N

”

100 percent of the criterion objectives. .

.

Criterion test items findings.  The criterion test (posttest)

.

concisted of 26 items. It had.been indicated in the Validation Plan

that each of the criter%pn test items should'be met by a minimum of 80

percent of the students. If a test item did not meet the ¢criterion

level, that item would be starred (*) for reassessment. "The findings,
presented in Table 6, showed that 80 percent of the students met crite-
rion on eight or 31 percent of the criterion test 1tems. Since one

Question could measure the attainment of one or more of the objectives,

" an "objective-oriented analysis" revealed that the following objectives

%ere fully met by at least 80 percent of the students:

T

B0 el oo 81
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Table 5,
“Materials Validation Data ' -
. ) ‘ \ .
I . - 4 o »
Percent: of . . -
Terminal Percent of Validation Group . .
Objectives Attaining Qbjectives
.« . " ‘ | :
100 0
90-99 , o 3e
*80-89 v *83
70-79 86 -7 °
60<69 - - 9% . . . g
50-59' . : Vo4 o 4
40-49 ! 97
30-39 100 -
20-29 100 - . N
10-19 100 ' )
*80/80 Criterion Level '
|
’ -
, Y H
. ) i
- §
}
\ i
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Criteridn Test Item Analysis Datd

-
s
\ -~ . . -

[

PR L] I

. - Objective(s) Number of Students - T
' Posttest Qudation Measyred ; Meeting Criterion Percent
[ -~

1]

\/"» ) 1 T P .22 ‘ 61 ,
2 A 20 55 -
‘ 3 J 3,4 ' .23 64 A
) 4 5,6 . o 31 ‘
. 5 7 3 / . 89
. 6 9 24, 67 . .
, 7 7 8 ‘ 31 " 86 . .
-8 10, 11 5 T R 3
: 9 12 33 ' 92, : T
» P v
10 13 18 5 -
1 14 . ' 24 67
. 12 15, 16 -3 36
13 18. 28 78
1}\ P A 32 89
. 15 19 "% % g
16 21 18 50
- 17 , 20 21 *58
. \ ER "n ) 32 89
_ ¢ 19 o 22 30 . 83
20 25 15 44
. 21 27 \ 8 22
22 < .2 25 R ]
23 .26 25 69
24 T 28,29, ¢ 8- | - 78
%5 o . 32 o u~ 67

n
(<))
¢
ok
w
o

26 . 72
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. 7 ’ 0b ject1vg,1 The iearper.nill nafle the four prerequisites for - -
, 5 phonics 1nstruct1on. ’ " oo ’
ObJect1ve 3: The Iearner will identify the d1stnngu1sh1ng, .
’ T ) " quality of a dbnsonant blend. : e '
‘s Objective 5:. The learner will describe the distinguishing
{ T A ; qua11ty of a consonant digraph. ‘ | | : | -
' . ‘ Objective 7: .The learner w111 write one key word for each )
short vowel sound.
. 0bject1ve~8: Ther Tearner will correctly syllab1cate tWO words y
and give the syllab1cation rule for each -word. ‘

. Objective 12: The learner w11? write a\nqk_‘xllﬁble key word

for the Jong sound of each vowel’ ) "“ ? o

AN
P
4

0bject1ve 17: The learner will describe the distinguishing ' ,

quality of a vowel dibhthong ) ' .

' Objective 19: The learner w111 name the four common d1phthongs ! _ ;‘

- . ahd write a key word ;llustrating the diphthong sgund -of each
- combination, - , )

. .

. Objective.22 The learner will write one word in which_s
i . ’

stands for its most common sound

It 1 oo

A Objective 23: ¥he learner will name the vowel letter that

‘accompanies g in order. for g to be sounded in a woét. . \ " oy

-

e , : . Individual posttest ‘performance data. The posttest performance -

14

' . of indjvidua) students is-reported in Table'7. ¥his fable also provides

3 , a recapitulation of 1ndiu1dua1 student pretest performance,

v ) e The findings show ga1ns by 10 percent of the learners. The = . ,

minimum gain, in percents, was 23.5 percent (Student ID - PC00). the

J ( ¢ "' — [N
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Y Table%7 .

.--f

‘Summary Performance Data

] .
Cumulative

Student ID s ‘Percent ' Percent . - -Instructional
Number - .. - Pretest Poptfest’ ,  Time On-Line
A R R
PAM . 7.6 - .65 ' 8 hrs; 45 min.
PBHD _ SRR 8, 9 brsf 30 min.
PBK . 16.3 720 - 9 bhrs. 36 min.
PBT - 184 83 *7 hrs,
PBW I PR 8 7 khrs. .
PCA- . 19.5 . 82 1Ahrs. 30 min.
PCK ' /1/ 0.3 %0 7 hrs. 6 min.
PcO 16.8 83 *8 hrs. 30 min.
_PCOp_ 6.5 30 8 hrs, 30 min.
PCS . 19.2 . 65 7 hrs. 36 min..
PCV 17.4 84 . 9 hrs. 54 min.
PDB S s, © 86 s 7)1'rs. 24 min.
PDC .

83 6 hrs.
POD 15.

6

4

g .
PDF 13.5 - g7

.

0

2

85 7 hrs. 12 min.
hrs. 48 -min.

POK 10. ‘
- PDK@’ _ 31.

hrs. 6 min.

hrs. 48 min.

PGH 1.2 | - 88 hrs..48 min.

PG 24.5 - 89 hrs. 54 min.

" POM 9.0 _ 84" . hrs. 24 min.
PKS 1 82 hrs. 18 min.

PO . . 10 90 hes. 6 min.

PMB  * . 25, S hrs. 12 min,

() . (G hrewedg min.
PMC 0 80 hrs. 54 m'in.

PMH ' hrs, 48 min.

Y

- , _ .,
N OO NN O 0NN NN Oy

—3 1

' These scores were roudded to the néarest whole number in
reporting them for course validatiqp./ »
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.« Table 7 (Continued) /
v , - Cumulative
Student ID Percent Percent Instructional
Number Pretest Posttest "Time On-L'ine -
! .
PMO 10.9 47 | 6 hrs. 18 min,
. PNM 15.8 97 ! 6 hrs. 18 min.
PN . 19.0 83 ! 6~qrs. 24 min.
PPH ;1.9 92 \ 6 hrs, 54.min.
PPM 1713.6 - 91 7 hrs. 36 min.
PPR . 7.1 64 7 hrs. 36 min.
PPS 8.7 83 7 hrs. 36 min.
" PPY 25.5 93 5 hrs. 30 min..
PSC 17,9 < 93 6 hrs. 54 min.
PSNe 17.9 89—~ - 7 hrs. 54 min.
\
}/
! . -
r :
\ L [

*y
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maximum gain was 82 percent (Student ID - PDF). Tbé/mean of on-line

time Q%s eight hours, 42 miﬁhtes-with a range from s1x hours, 30 minutas

‘to 14 hours. The standart deviation of on-line time was one (1) *hour,

<% 30 minutes. J T ‘ . . |
.o : ; - |

' podtcourse cogments by students After the course was com-

pleted and students had taken the posttest, general comments on the

. course were informally recqued. _These comments Were voluntary and - <
were not limited to any presgtibéd question or to any particular areas. - . ¢
The comments on the course are given in Appendix I by student

N number, - A11 of the students who tommented indicated that they felt

they had learned’phonics. Most of tﬁi studentaﬂshowed favorab{e
| attitudes toward computer-assisted instruction but expressed some

frustratfon toward the malfunctionings of the system, Students.‘

appeared to like the ideas of self-pacing, se]f-campetition, and self- e 5

evaluation. The repetition of concepts was viewed favorably by some - \

students and as "overteach1ng“ by others, The length of the posttest 1

o
,,,was'vTéWE/'as excessive by several of the students.

Operations Analysis Findings ‘ E ‘ . - :

The operations analysis, while performed independently of the
validation ruﬁ, has direct implications for the validation study.
Although well-designed and maximally coordinated operations do not nec- ‘ /

essar11y result in a smooth-running, quality program, it is axiomatic

RTINS e LT L TSR S
f

that a smooth-running couyse is partly the result of well-coordinated
and well-tested operation;\//

The dperations 1nc1uded in the analysis are these technical

functions: programming, 1mage and CRT graphics production, audio

3 . *

i,
H
§
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recording and production, technical support management, and systems

analysis and operations. The operations analysis data were secqred by

L 4

having course oberations personnel fill out short, open-ended ques-

tionnaires. The completed quest1onnaires are 1L Appendix J. The

f1nd1ngs are summarized below.
p .

|
Programming. 'The programming opera&%ons‘fcr the Phonics Pro- :
gram appeared fundamentally satisfacéory. However, two "mahlplr‘act:ices{‘h
* that occurred during the development of the codrse and tpat-possibly
. résulted in errors during the operation of the course were cited by the
,programmer These pract1cés included: a) changes in audio script
which were made at éLe time of recording without the programmer being

notified, and b) some "last minute" author revisiogs before the valida-

tion rum;(which did not allow for adequate testing before use.

Technical support. The major difficulty encountered by the

tethnical suppord manager was that of securing the image reels in time
for testing with the coufse béfore the validation use. No reason'was
given for the difficulty, but it was implied that adequate notice had

[} . .
not been given to coordinate the production of the image reels.

’ T e

Audio production. No complicatidns were noted im the audio

operations of the program.

Colirse development. Aside from the common difficulties experi-
enced during Ahe development and operations of a computer-assisted '
1nstrudtion pkogram, the course qeveloper and cobrdinatOr noted a com-

. plication which affected both the deye]opmént, testing and operation of
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\ ' ) the Phonics Program. There were inadeqﬁate funds with which to direct
- . the project. Because of this lack of funding, "cutbacks" were nec-
‘ sessary in p;ggramm1ng and other production areas.

o ] Du/ang the operatijonal run of the program, a major systems
breakdown occurred which resulted in rescheduling and a decrease of
terminal usage for ;he students. !

In adaition during the operational run of the program, several
prob]ems arose that were  due to minor programming "bugs " When the
tprogrammer or systems ana]yst was unavailable, countless minutes were

c wasted because the author/proctor-did not have recourse to "moving"

the sfudent on through the;course.
"TY
Image and” CRT graphics production. The CAl artist, who devel-

s oped and tested the CRT graphics and drew the final proofs f;om which
" the image reels were photographed, listed difficulties brought on by an
| ' © . initial lack of communication‘between the author and artist, and by
last minute corrections. It was recommended that there be prep]ann%ng
. .between author anq a;tist and that a production schedule be estab-
" lished and closely followed. It was also recommended that the image:

reels be reshot in order to obtain sharper images.

oo Systems operations and analysis. The report from the systems

: analyst revealed that systems work related. to the Phonics Program

¢

% ; —_— "~ entailed no major adjustments. It was noted however, that the need for

~
%

' /
systems manipulation for operational ‘debugging implied some program-

ming errors which could have been avoided by additional testing. The

A2
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are summarized and ‘enumerated below: _' .
) :

/ . - v “1125

’ ‘ ' \ . // E ! . ' ‘ | ¢
. ‘ ) . .
che area -in which the analyst acknow]edged'a need for change was in,

1

records processing. It was §uggestéa that a time schedulé for. requests

be set up and that ofiTy data which ame to be used be requested. \
/

A ]

N ' 5

' He . / .
Summary of F.i';ldfngs . . ' \ :
‘ /
The findings from the data analysis reported iﬁ each section

¢ .
s ”

. 1., Preservice! tedchers without phonics instruction are famil-
» ! ¥
iar with the headings under which specific phonic elements are classi-

fied (i.e., consonant blend, -long vowel). They do not however, know

LY 4

* the qualities of the-phonic e]ements)and the generalizations governing

sounds in words. Students were especially unfamiliar with generaliza-
tions for éowel soﬁnds. bowel'irreguiarities and phonic readiness
components., _

2. The use of the contingency hierérchy and the brancﬁing in
the pretesi.canEETﬁed at least one-third of the ﬁretest quest{ons for
learners who dié not dembnstréte knowledge of the cpncepts leading to
the cancelled questionf '

3. On a percent-score basis for the tqtai pretest, the mean
percent attainment was 16 percent. Without instruction, the 1eafners
(as a group) demonstrated compefencflon 16 percent of the test items
measuring the terminal objectives. ' .

4. Of the 214 mastery items in the course, 160 or 75 percent
recurded difficulty leQels of 80 percent or hfgher.'-More specificgl]y.
15 of the 22 incourse mastery tasks were at the desiréd difficulty
level in.Segment I. Twenty of éhe 25 mastery tasks presented in Seg-
ment II were at the 80 percent difficulty level. Sixteen of 22

¢
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- incourse mastery items were Qf the desired diffjculty level in Segment

ITI. Segment IV recorded satisfactory difficulty levels for 61 percent’

of its.70 mastery task$, while Segment V recorded learner mastery of

+

23 of the 28 task;. 'Fach of the mastery tasks in Segment VI had diffi-
- ) cd]ty 1evgls above 85 percent;.and 84 percent of the 25 mastery items iq
\ * Segment VII -recorded difficulty levels above 80 percent. '
| 5.- Eighty-three percent of the group attained scores be tween N

80 and 89 percent on the criterion posttest. “The validation criteribn-

. o . level. wés é6/80.;“ ¢ »

| "o 6. Eight of the criterion’ test items met the 80 ercent ’ '
critérioq level and the following objectives meaga}gd by the test J

’items we?e fully met B& at feast‘80 percént of the students: Objec-

D . tives 1,13, 5, 7, 8, 11, 17, 19, 22 and 23. "Since the criteion test

[ . score was' based on poiq}s assigned per feature, it should be noted -~ ) :

that some Students noted five bf.six feafures, or three of four. fea- .

tures on some items. Wh{ﬁe such situatioﬁé did not render the student

as "fully" meeting the objective, .it seems justifiable lo point- out

3 ) . thgi criterion on each of the test items was partially achieved by 80

percent of the students,

?. Eééry studen} showed gains from pre to posttest perform-

ance. The g?insﬁwere empirically significant and ranged from 23.5 per-

'  ‘cent to 82 percgﬁt. | ) ]

' 8. Volu;tary student comments revealed a general satisfaction

. ; with the course. 'Complhints were registered for the posttest (too

long, toc anue at some points), for machine dysfunctions, and unneces- ) .

x

sary repetition of some features.

»
.
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. 9. Actual on+line time revep]ed Wite dispersions between pre-

- »

test time required, instructional time required for each §egment and . |
cumulative time on-line. : ‘ :

~a

10. Most of the operations relative to the Phonics_Program were'
deemed wg]]-coordiﬁated. Somg difficulties were encountered‘bécause of !
" slast minute changes (programming, art work), insufficient preplc 1ing
"~ and personnei coordinatioﬁ, and by fhe dead;inéz imposed in the "~ L ’
records requests. The course wag viewed by working éersonnel as an

3
w’

'L " effective use of computer capabilities.

:
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

Conclusions Based on

_ Pretest Performance : .

The dnalysis of the findings from the pretest data led-to the

28

éoncjusions about the feasibility of pretests for branching students to

instruction and about the status of the preservice teachers' pponics

knowledge without individualized instruction. Recommendations for
{ “ ’

future use of the branching strategy and for upgrading preservice

teacher knowledge based on the conclusions wére listed. .

Feasibility of branching based on pretest performance. The use

of the "contingency hierarchy" appeared to have been a feature which

_Y.saﬁed both time and anxiety for learners who were only slightly or not

-

at all familiar with the concepts; only five students were presented

. more than 75 percent of the questions. The‘tseory that branching is

" - economical was substantiated by the smaller number of instructional v

hours needed by students with the greafest number of correct pretest

responses. The one student (ID Number - PCA) who did not fit the pat-

tern was an ardent "note taker" who was obsereZ spending ah unusually
lange portion of her time copying informatioh from the CRT or the image
screen. "
Confirination’ of the fii'ibility of branching ba:~d on pretest
performance was a]so found in posttest performance. Students who met f

criterion on concepts mﬁasured by the pretest items also met criterion

v 128




on these saﬁé.concépts on ihe posttest. Of the ;fudents who were
branched.over any instructional section, all met criterion on those
concepts on the posttest. These findinys implied phat the use of this.
pretest’was a wise and just{fiable strategy. Thg‘review options given
to students who met criterton and were branched over instructional
materials éllowed_for closure of the information and made the branching

strategy acceptable. ’ .

_ Problems of brapchingﬁbased on prgtest performance. Several
’ Eroblems surfaced during the operational run of thé program. One ﬁ;ob-
lem wads in the construction o% the pretest items and in the programmed
"correct" responses. It was likely that some students were penalized
because of‘a correct bdt unanticipated and conseqﬁent1y unaccommodated
response set. In addi:iﬁn, some answers were so stringently program-
med for that’misspelled words or syitactic deviances were recorded as
incorrect. . , )

The duplication of student performance, which resulted from
students beiqg “taken back" througii a pretest question because of some

technical difficulty posed still another pﬁob]em.‘ The elimination of

such duplication from the records required a manual sorting of the data,

~

which was a laborious and time-consuming process. [ )

Since the .pretest was often the'%irst experience at the com-
puter terminal for many students, some problems en;ountereﬁ,during the
pretest may have been a direct result of a student's lack of sdphistil
cation with the system. .

nge programming "bugs" were not detected until tHe actual run

of the pretests with the validation group. These "bugs" were removed
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_as_promptly as possible; but some students,wene penalized because of
thegt' For example, one part of ah audio message was muffled and :
students had to respond to what they "thought" they heard. Conse- .
quently, severall responses to the question about the audio message

"were incorrect. w 11. \ .

Two'students sheg'light on, the "guessing" factor jnﬁerent in

any testing situation_i Thesé students stated that they had guessed on °

. . s *
" some questions and were branched over information which, in fact, they

did not‘knbw The built-in review options could have served as the
precaut1onary measures against leav1ng the course w1thout getting the

ihformation. Too, the cont1ngency h1erarchy. which requ1red cgmplet1on

-

of the highest 1tem in a part1cular sequence in order tc forego .

-instruction, was designed-as a safeguard against guessing. Some stu-
. J

dents may have guessed because thére was no answer alti:rnative,for lack

1]
.

of knowledge. y
" Usually all course segments were available for student instruc-

tion. However, because of systems breakdowns. sometxmes only selected .

segments could be made ava1lable in that prior committment for disc

dr1ve5'had been made: If a student was scheduled for instruction and

" Lhis segment was not available, the student had to be skipped out of his

-preestablished instructional sequence based on his pretest pehformance
’and placed into the available segment. - In order to place students in’
these instances, complex programming adjustments had/to be made.

¢ Although not of the problem type, another factor of note war-
rants mention. The course is so designed that‘it will not execute for

demonstrations or reviewing without a pretest record. Consequently,

-
#
h »
A J
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if a person wanted to preview the course, he would first have to take

the prefest so that he could\be branched into the appropriate sections.

Pretest performance a:\\ndications of preservice teachers'

\

phonics knowledge. Pretest data >§vealed that the phonics knowledge

of preservice teachers, without ngiruction. was far from-substantial.
The conclusions drawn in the }iterature about the status of preservice
teachers' phonics knowledge and_the inadequacy of mos; reading methods
courses to provide the intensive instruction warranted by the séope oﬂ
phonics cohtent. were supported by both the pretést results and by the
amount of instructional time afforded the individual student.
The conclusions anq implications related to preservice
. teachers' knowledge in general areas of phonics content are presented

below.

Phonﬁcs'readiness. More than 70 percent of the preservice

teachers were unfamiliar With,the readiness- factors which are’ important
to a child's success in phonic analysis. Without an awareness of these
readiness factors and how they relate to phonics learning, mﬁny |
teatﬁers will make little preparation for providing the necessary
_instruction-?q the readiness areas. A likely c?nséguence will be that )
" many children will be thwarted in théir-attempts‘fé‘learn phonic
analysis because—lhey will not have bégn trained in the prerequisite

skills.

Consonant letter combinations. Since only 20 percent of the

students knew the distinguishing quality of consonant blends and only
v . . .
eight percent demonstrated knowf!dge of the sounding attribute of
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consonant digraphs, it may be“concluded that .without intensive training
in phonics, teacher knowledge in this area will be mirimal. Such

minimal knowledge implied that efficiency in teach1ng ch1ldren thé .

letter-sound relationships in the consonant letter comb1nation area o

will also be minima). Teachers, once on the job, will not be fullx‘ ;
. L . ¢

effective .in teaching their learners the differences in the sound

-

¥ ES

qualities of these combinations.

\
7

_ - A
Generalizations governing vowel sounds in words and related

~

'4 syllabic prinqules. The findings in this area led to the conelusion

that without instruction, preservice teachers will go into the class-

“rooms very limited intheir ability to teach children the generaliza-

t16ns governing vowel sounds in words. Most of the teacRErs will be

familiar with y as a vowel but will be unable to communicate the ruless

~°

governing the sounds x_represents

Vowel-letter combinations--digraphs and d1phthongs--compr1s:§

-~

another area in whicn preservice teachers possessed inadequate'knowl-

edge. Without more intensive training provided by methods courses,
these teadhers will have .to resort to "telling" learners words instead
of teaching principles by which learners might themselves’ unlock new

words. : ' A .

!
- -
13

T
Consonant and vowel irregularities. Preservice teachers

appeared to be more knowledgeable about consonant irregularities than

with any‘other phonics content. It was concluded, however, that they

‘r
L4

would have to develop skill in accurately communicating the pr1nc¥ples

to children. Vowel 1rregu]ar¥ties would pose a greater difficulty for

v ' . &
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teachers. Without training, most of these teachers would at best, only

\ be familiar with "terms;" they would not know to what the: terms

referred or how to effectjvely communicate ‘this content to children,

Scope and sequence for presentation. Since the preservice¢

teachers were so unfamiliar with the zIntént. it was logically deduced

that they could not order it‘in an ac
1

tion. While it is .true that both the order and the explanation of the °
<=

phonics principles to be taught ace provided in the most widely used

ptable hierarchy for presenta—

basal readers, it is likely that teachers will only parrot the content

of the readers and not really: ‘teach phonic analysis to fhgig,children.

I addition, when children are reading without basal readers, and

encounter phoneticaliy regular words, the teachers{must know thé princi- .

ples governing the sound or they will resort to tellingfthe chiid the
"word.” The same is .true if a group language-experience story or other

reading activity is planned. Teachers will not be able to consult |

“their notes or texts in every situation and will consequently ignore -

-several opportunities for teaching or reinforcing letter-seund'reia—

tionships in meaningful situations. . “

Another implication from teachers' limited knowledge with the
scope and sequence of the content was that they will teach a class’
rather than meet individuai student needs. Some of the learners in a.
classroom will need phonics readiness training; others will be sophis-
ticated enough for syllabic principles and accent rules. If fhe ' )
teachers are dependent on the teacher s.guide they will only succeed .
in helping those l1éarners whose needs happen to coincide with the

- information presented in“pe teacher's manual, -

» . “ f\'
[ . LY .
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Prﬁhcip]es ang;ﬁrocedu[gl steps. It was concluded that becauae

so little about phorgics - -content and pr1nc1p1es was known, that preserv-
ice teachers did not have. and wou]d not ha;e without 1n=truction, a

’ ) ’ F]ex1b1e format that cou]d b> used to introduce almost any letter-
sound relationship. Such a format, at the teachers' fingertips, would

provide the teachers with a structured approach that would insure that
4 -

. the objectives for introduciny lettep-sound relationships would be
met. ' .
The principles for tgéching letter-sound reldtionships would .
.be anotber<area in whi?b prese}vice teachers would‘bg limited without
' in;%ructjbn: Without an understanding of the principles fqr intro-'f*
duciﬁg letter-sound relationships, many of these teachers would make
errors: in teach1n? that might be harmful to some children. .For
example, 1f a t;acher was not aware of the principle of sounding
{ etters in words, and exaggerating but not d1stortﬁngrthg sound, she ,
might teach the child to “sound" each letter in a word (i.e.;
; buh-ah-tuh. = bd?). This approach to soundihg resu]t;'in the mispro- a
. ‘ nunciation of the word and possible loss of meaning because of the
mispronunciation. o . - i. %..
’ . v

. Conclusions Related to
* TInstructional Materials . ¢

R e

The findings from the analysis of the instructional mastery

. .
Lo 5, Y

; i
3 items data forms imply thqt some review, analysis and revision are in

ﬂﬁ. order for portions of each instructional segment. An indepth analysis

fo? sPecific recommendat1ons. in which revisions for upgrading course
materfals are out]ined and carried out, is not within the scope of this
research. Such detailed recomhipdatione'can only follow a thorough,

/




' may be made regarding.the subordinate cueing and practice items. How-
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ori-line ana]ys1s Jhd check of the cueing and pract1ce mater1als the
“strategies empﬂoyed 1n present1ng the mater1als, the xeiated techn1ca1
funct1ons and student comments -and performance records. The conclu-

sions from the materials analysis prov3de d1rection-for the revisions

- analyst whose job it Will be to utilize the'directions in revising the .

Spurse. _ . ) :
N H
, Nhi]e spec1f1c recommendat1ons for part1cu1ar items may not be )
Just1f1abTe or fu]]y val1d at this point, some trends noted in the |
items analys1s did lead. to conclusions from wh1ch tangible, genera]
recommendations were made. _
"' The findings from tbe analysis did suggest that ‘each segment b

provided for the mastery of most of the 1nstruct1ona1 ‘tasks by the

majority of the” Tearners. ' ’, * \

| ~ N \

Conclusions from response latencies, mean number of responses,

responses on first attempt. Most mastery items prov1ded only one

opportunity to respond _Consequently, the’ mean number of responses to o .J)'
’ ra

an item does not provide éuff1c1ent findings from wh1ch genera11zattons

ever, since the items were of the mastery type, a mean number of
responses greater than two (2) denoted some irregularity in.the corre--
/-w. ~
sponding subordirate items or in the item itself. ’ s?
In situations where the mean responses for a student were two

with'a correct response on the second attempt, 1t was concluded that

the wording of the first stimulus was ambiguous or that the related
cueing and practiceimateriats were inadequate. - N ) ] 1
\ ’ ' R :
* - l a
\ . h) -
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-Response latencies were checkedl be;ause it was conjectured that
after adequate cueing and prpcti;e, light pen.responses and simple key-
board fill-in or multiple choice type'iteﬁs could be responded to
rather promptly. The analysis of the findings lends credibility to the
conjecture. Studeﬁps who§e response latencies were greater than one

mibate were responding.jh most cases, in the keyboard multi-lined

)

'iesponse’mode, or tp a self-evaluation task where some reading of and

thinking about a model preceded the response.

¥

Conclusions Related to
Instructional Strategies

The self-evaluation strategy. The items analysis suggested

some conclusions about the userf thé self-evaluation strategy. Since
the students' self-evaluations-became more congruent with those of the
author/ipstructor, the use of this S;rategy Was deemed an effective way
of providing for flsxibility in ‘2arners' responses and in allowing the
learner td judge the validity of his responses.

Several of the students sanctioned éhis strqtegy in their com-
ments athf speéific frames, or in their final comments cn the, course.
The popularify of this feature was corroborateé by the comments of
programmers who went‘through the course as students and by the comments

from the first testing groups.

.

Computer-evaluated multi-1lined responses. Computer evaluation

of extensive-constructgd or multi-1ined keyboard responses {E a strategy
for which the full effectiveness remains untapped. The items analysis
revealed wide disparity in computer-evaluated and .author/instructor

evaluated responses. Students were penalized in several instances

L 2
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‘because the anticipated respons; sets'did ﬁot.inclgde their answer--
even though the answer was acceptable. Another problem léy'in the
+ structure of the items within a set.-hlp;}ome‘}nstanées the brdgrammed
sets were so rigid“in.spelling,"syl1abicatipn, word order and excly-.
siveness of wofdichoice that the students’ responses: were marked
incorrect when in fact they'were satisfactory. ' »
/ If enopéh unanticjpated'respoﬁses are reviewed from the studenf
performance records, and if they and the other factors mentioned above
are accommodated, it is likely that %he cbmbuter evaluation of multi-
‘1ined or extensive-constructé¢ responses will prove E? be an exceptional
asset’since one of the arguments for comeuter-assisted instruction is
. that the computer can be ﬁrogramméd towpe both tutor and evaluator. In
d come cases, because this capability as evaluator has not been fully
fhvestigated, students are actually stifled in their attempts to respond
because they are of the opinion that they must conform to a preestab-

- Tished "right and pnly way" of stating the answer.
: ¢

ITlustrative lessons. Student comments revealed ambivalence

{ . .
toward the use of the illustrative lessons. On the one hand, most

students were very receptive to the ideé'of being exposed to at least
one way of introducing letter:sound relationships. The major com-
Plaints levied.against the les;ons were that the lessons were too repe-
titive, too numerous, and too lengthy. These compléints were judged
‘alid. A factor which might have increased the lgngth of the 11pus-

trative iessons for several of the students was the fact that these

lessons were serial build-ups. Thi$ meant that if the student was

i
[
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stopped :anywhere in the series because- of technical difficulties, ter-

§

minal schedule or lack of timg. that student was taken to the beginning

of the series——even'thouéh he might have been on the sixth of seven

. steps.

Overview of objectives for each instrdctiona] segment. Pre-
senting the oLjectives at the beginning of each instructional segmenth
was concluded to be a justifiable though not fully developed strateg&.
Observations of student work and notations of studeﬁt comments durinb
the operational yse of the program led to4§he conclusion that pre-
"senting general objectives did qof give students adequate, specific
guidance to’'epable them to be selective in their notetaking or in
placing their emphasis for review, It is believed that if the specific
objectives had beéh duplicafeﬂ\and dissem%nated at the beginning of the
program students would have been better able.to chart their progre%s
aﬁd partition_thein instruétioﬁ more conveniently. In addition, the
students would have.beén”provided with a gloBal view of instruction and
would have been able to wéave their own awareness of the structure,of

the course.

Prgsentation of the ®urse objectives at the beginning of the

course might also have allowed students to pinpoint specifically which
objectives they had not mastered and to request review or additional

. : \
inst ction in the related instructional\area.

. \
Instructional time. - The wide-dispersion of instructional time

for completion of the incourse materials attested to the achievement of
individualization and to the program's adaptation to different learning
rates. The disparities in instructional time may also be related to the

»

C
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branch1ng process wh1eﬂ'e11m1nated some students from various sections
of 1nstruct1on and thereby lessened their instructional time. For most

of the preservice teachers, phonics content, phonics generalizations, -

—

- instructipnal p:incip]es'and procedures comprisea an arena of new knowl-
‘edge. Consequently, the mean instructional time required by these stu-

dents to learn *hIS new material exceeded: the time’ genera]]y a]]otted

[

phonics 1nstruct1on in the usual structure of a read1ng methods course.

L4 L)

Conclusions from Posttest Findings

o3 *

Since this was the first validation run of this instructional
produet, it was also the initial test of the effectiveness of the pro-
duefibn a large scale. It must therefore be acknowledged that the ‘crux
of the‘discussion of this first trial lies with providing guidelines
for produet optimization. Once the product is deemed maximally epera-

tional, then further research may be undertaken to determine how well

the product functions relative to other products.

.
i

Materials validation. The posttest performance of the top 80

percent of the validation group led to the conclusion that the course,
in its-present form, is a valid instructional package and may be
alleged to guarantee similar performance from future groups typical of
_the validation sample. It was also concluded that phonics content,
phonics generalizations and the principles and procedureé for teaching
letter-sound relationships are accemmodated well by computer-assisted
instruction,

Several factors of note warrant some discussion here. At least ‘

four students were "recdlled" because they fai]eq to complete the post-

test.. Since participation in the program was vb]untary. a minority of
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- the students simply "went through" the course and expended little

effort in conscientiously atygnding to the instruction. The course was
designed as a unit of instruction for a preservice methods course and
would require the same efforts for achieving the objectives as would
any other formal unit of a course. Some students viewed the course as
an "exposure to CAl" rather than as a learning experience in phonics
from which they would be required to demonstrate competence. A situ-
ation in which tﬁe learning is more purposeful and related to the stu-
dents"ﬁlassroom objectives must be maintained to appropriately test

the course's effectiveness under the conditions for which it was

designed.

Criterion test items analysis. The conclusions drawn pertinent

to each test item which did not meet the established criterion level, are
presented in the following discourse.

Neither of the mastery items, from the incourse items analysis,
related to question'l had difficulty levels less than 80 percent. This
condition impfied that the majority of the students demonstrated com-
petence during the instruction. The test item itself appeared clearly
worded with appropriate directions; hence, it was reasoned that perhaps
some-learners did not meet full cri;erion on the test item because
@dditional reinforcement was needed in the program.

Objective 30, measured by question 2 of the criterion test
(posttest) was met in full by 55 percent of the students. The complgte
course implied the sequence for presenting phonics content, so ihat
the analysis of no single factor would rgveal Jjudgemental information

relative to the item's ineffeéctiveness. A closer analysis of the
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students responseo showed that more than 80 percent of the students
Y attained at least four of the poss1b1e points on this question. Since
this performance was close to criterion, it was concluded that more
closure should be provided by the course, possibly through the list of
objectives, so that students will know exactly what is expected of
them.

Question 3 oeasured objectives three and four. Since only 64
percent of the learners met full criterion on this test item, the
related mastery items analysis chargs were reviowed. fhe difficulty
levels of the major instructional tasks'ohown for Segment II, revealed
that the items were at a difficulty ]evei suitable'%or at least §3
percent of the learners. Because the test quesoion~was judged clear
and the instructional materialo sui;aole. and because 97 percent of:
the learners gave satisfactory definitions of a consenant blend (objec-
tive 3) it was concludeo that the learners did not make use of the
mnemcnic devices for naming blends 'that was suggested during the
instruction. It is likely that the objec%ive i;se!f warrants revision
io this case. It may be, that in dealing with the names of blends,
recognition, rather than??ecall, is'a more suitable cognitive test.

Question 4 was*comprised of three parts. Part a, which
, required defining a consonant digraph (objective 5) was met in full by
100 percent of the Jearners. Al the'digraphs were named by 22 or 61
percent of thg.learners; but only 17 or 47 percent responded to part c
wh1ch'oequ1red that they give the letter which represented digraph
. sounds that were not the same letters (or in the same order) as those

. .
making up the digraph. The instructional items for part b (naming

digraphs) were reviewed. Several of the ‘items (cf33a blr, cf33b blr,




1

cf33c c’r) were starred as having undesitayle difficulty levels. In
as much as the instructional items relating to the task were all at a
satisfactory difficulty level, it was concluded that the fest question
was poorly worded and fau]ty: | ' N

Questjon 6 measured objective 9 and required that the student
state the generalization for short vowei sounds in worq§ In 11ght
of the fatt that 24 of the students <met full criterion and 34 met
partial criterion, and becduse the instructional items related to this
objective were all at a satisfactory difficulty level, it was concluded
that neither the test ;tem.nor thé instructional items were faulty. No
revision'was deemed necessary.

Question 8 measured objectives 10 and 11. The iqftructional
itemf‘for both objectives'were reviewed in that ohly 14 percent of the_ .
learners met fu?l criterion. VUnsatisfactory difficulty levels were
nated 1n 11 of the 21 mastery items. This situation suggested that the
instructional sections dealing with these concepts are weak and warrant

/’

revision. The posttest item also appeared to need revisions.

Questions 10, 11 and 12 dealt with the generalizations gov-
T

erning long vowel sounds in words. Question 10 (object?ve 13) was
answered by 18 of the learners; 12 learners named at least four of the 7
five features tested for. Since 83 percent. of the learners presented ’
this number of the features tested for, and since thé 1nstruct1ona1
items related to the incourse efficiency had a d1ff1cu1ty of 83 per-
cent, ghe 1nstruct1ona1 section was viewed as sat1sfactory and it was
concluded that more- .concise quest10n1ng was in order.

The same type of response trend cited in quest1on~16 was, ev1-

dent in quest1on 11 which measured objective 14 and in question 12
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which measured objective 15. The learners demonstrated understapding -
of the' concepts during instruction but did not meet criterioh on the

test item becausé of the omission of one feature. |

Question 16 measured understanding of the-soft ¢ and g rule.

Eidhteqn students met fulf'criterion; Six omitteg only one feature and _ v
met partial criterion. Since the difficulty levels of the instructional
sections were aﬁl 100 percent, it was concluded that most students had )
derived the rule satisfactorily during instruction. quever. the fact
that thesk learners had not conditioned thoroughly to all the features- e
implied that some revision of the instructional materials is in order. 4 .

Criterion test ijtem 20 measured achievgment of objective 25.

A review of the test item judged it clear and sufficient for measuring

‘attainment of the objectivé. The mastery tasks for the instructional

analysis showed an unsatisfactory difficulty level; only 71 percent of
the learners presented the task demons;rated mastery on their last
attempt. It is justifiable to conclude that the materials for practice
and mastery{of this concept are inadequate .

Criterion test item 21, which measured achievement of objective
23, did not meet the established criterion. An analysi§ of both the
incourse mastgry items and of the test item itsel% revealed factors
that are 1mp1ic3;ﬂve of the inefficacy of'thé incourse practice, cueing
and fiastery items. )
Iﬁll of the mastery items relq}ed to question 22 recorded diffi-

culty levels at or above the 80 percent level. Since the instructional

items are satisfactory and since 88 percent of the learners met at

L]
-




- 144

LN

least part:al criterion (1.e., om1tted no more than one feature) it was
concluded that the Jlscrepancy'l1es 'n the structure of the test |
)

item and not 1n the instructional materials. T L \ -

.. Question 23 measured the students’ ability to discriminate 00 L
sounds in words. In that 30 o* 83 percent of the' learners did l ~?
'1dent1fy the long and short sounds correctly, and since the difficulty
levels for all but one of the practice/rastery items were satjsractory,
it was concluded that the instruction was effective but that the test
jtem, when requesting the student to use the label "neither" was - N

o

test1ng a concept which had not .been emphas12ed during lnstruction

In add1t1on, sihce the Iearners had become sens1t;zed to sounds, many

of them failed to write netther’and attempted to identify it as one of
the sounds represented by a letter or‘a letter combination that had been
studied in the course™~ " ’

The dlff{culty levels for the instructional items related to
the opjective_tested n question 24.were judged satisfactory and the
test item was felt td be appropriétec In addition, the majority (33)
of the studentsxdenonstrated at least partial competency on the task.

In Tight of these factors, it was concluded that additional practice
during instruction might be the remediat%ng influence.

Questlon 25 did not meet the 80 percent criterion level. A
review o} the test 1ten rendered it apprbpriate'fdr measuring ebjective ) ;
32; -however, the review of the d1ff1culg{ levels of the in;:;éétioral
checks revealed that although ‘the principles were/stressed during the
illustrative lessons. and were pointed out and reviewed on several

occasions, the students had not had adequate practice in noting

instances in whwch the principles were adﬁered to and writing the' ’ "
[ . f

-

N %
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*and revision trials.

-~

principles theméelves: It was concluded that many learners did not
meet ‘criterion fglly 1n citing the principles for phonics ‘instruction
because they had not had gﬁe necessary advance& organiiers (i.e.,
items for practice that are smaller renditions of the larger mastery
task) relativg to.the behavior required in the criterion test item.

Although only 26.or 70 percent of the students met full crite-
rion on question 26, an additional eight learners listed five of the
sii,features tested for. \Sipce 94 percent of the learners included at
least 80 percent of the features tested for, it was concluded that the
iﬁim was satisfactory. A review of thejngstery 1tems from the course
maférials analysis led to the conclusion that the practice and masféry
items are sufficient but that Qdditional reinforcement may be

beneficial.
. . .

Conclusions from the
Uperations Analysis Findings . e

=

In view of the findings from the operations analysis, it was
coﬁ&luded that there were flaws in the development and running of the
Phonics Program that negatively affected the course and caused errors
which could have been avoided had the operations been more carefully
planned and coordinated.

\ It was also concluded from the operations analysis that lack of
éommunication between the author and the technical personnel caused
several "bugs" in iheﬂeragramt In éddition. it was concluded that the
lack of'a definite budget places a project at a decided disadvantage

duFing‘the beginning stages of its development and during the testing

Y

- .
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. - Sumpary
It was concluded’?hat the development of this CAI Phonics

Program was. an imperfect, but earnest attempt to provide individu- -
aliied'in§;ruction in phonics to preservice teachers. The general |
conclusion drawn is that the combination of the instrﬁctional mate-
rials, the tnstructional strategies and tactics provided for a course

“'; -
which was. effective and appropriate for the 1isted objecti¥es. -

Recommendations

-~

The recommendations a?erlisted under the same general headings
as the conclusions. The recommendations were generated from the con- )
clusions drawn from the findings and from the writer's personal experi-

ences in developing a CAI program and running a study in a computer- < t

assisted laboratory.

[ ' Recommendations: branching based on pretest,berforminée. It

is recommended that the pretests be maintained as a part of the Phonics

Program. The pretests apggarhio be reliable measures of a student's

fam?\jarity with a concept and'eliminated unnecessary ipstruction for

studen%k\whorhad demonstrated competence with a concgpt. o ' \
- ‘ Ii is recommended that poorly written pretest items be rewrit-

ten so as to prov1dé‘more strug;ggg\to the stimulu§ and that the answer

processing be updated so that spelling errors, ﬁisplaced lightpen

responses and undesiraﬁle keyboard responses may be accommodated. ) %

The technical difficulties gannét be avoided; it can only be
suggested that alternatives for dealing with such difficulties be’ known o ,

<«

and used.

IR 15 o ) ATy ot £ g st PO .
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It is recommended that the problem of undesirable responses
\

during the pretest be ailevia;ed by having a specially deﬁqanEd fHdw
To" section written for the Phonics Proéram i

It s further recommended that the students bé instructed at’
the beginning of the pretest to. type "don't know" to mu]tiple letter
or ‘multiple lined responses; and that with muitiple choice items, a

"don t know" ch01qe be added. Feedback could be: programmed espec1a11y

for this input and save the student unnecessary time.

The final recommendation for the use of the pretest and the
branching strategy is that they be used again with the suggested
revisionsf

" Recommendation for upgradingApreservice phonics training. The

one recommendation generated by the conclusions from the preservice o .

. teachers' knowledge of phonics is that intensive, indiyidualiaed

-bhonics instruction be a part of'the reading methods course. Itfis . O

r:ecomended for those ins_titutia.ons having the IBM 1500 facilities that
the .CAI Phonics Program be .implemented.as a unit for preservice\reading
methods courses so that larger samples may test the course and thereby
advance course optimization. It is also recommended that the course

KJ

Documentation be used to generate some. alternate plan for individual-

-1zing phonics instruction for those institutions that do not have com-

puter faciiities

Recommendations for incourse:mateagais. The dne recommendation

“.encompassing the items analysis for each segment is that each starred

item on the items analysis chart be reviewed and analyzed. The final .

scheme for materials revision will be up to the individuai revisionist;

{\
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However, it is strongly suggested that the mastery'item and:the cueing
and practice items " be grouped. The fidst check should be in the domain g,
of the-cueing items; if no discrepancies are noted there the Practice

items should then be reviewed tp make certain that enough of the appro-

'pr1ate kinds of practice are pr0V1dEd for application and re1nforcement

LY

of the concept. If the mastery item does not have parallel remedial
materials available, 1t s recommended that remedial loops be added and
that studengs be branched to the remedial instruction until their first
reéponse to the md;tery item is Satisfactory. If remedial loops are
ava11aole then these }oops warrant seme investigation.

,The recommendations above apply to all starred items on the
items analysis forms. A search of the starred items on the forms in
Appendix H mill'reveal that the markings are not limited to items with
difficulty levels oelow 80 percent. Several itsms were starredfbecause
the number'of\correct responses on the first attempt would not have
rendered a satisfactory difficulty level.g Idealiy. mastery of a task

should be demoﬁstrated on the first attempt if cueing and practice
- -

materials are\appropriote.

Recommendations for use of instructional strategies. The [

recommendations for the use of the instructional strategies are enu-

5
k4 .
Fl

merated below:

1. It 1s recommended that the self-evaluation feature be .
maiﬁtained in thts program and ‘that further fnvestigat1on be made into
Ats viability for this. program. ‘ '

2, It is recommended that the answer processing-for the
£

" Phonics Program S computer-evaluated multi lined rPSponses be
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continuousiy updated and that this computer capability be researched
with the Phonics Program so as to generate a possible prototype ef set
development for computer-evaluated multi-lined responses for this and
other program;." ’

3. The recommended fevisionary tactic for the illustrative
lessons is to present the ffrst illustrative iesson. stress the pro-
cedures and principies, acknowledge t:sgéommoﬁa}itybbf the procedures
and principles for all phonics content, ‘and then provide the students
with the option to review ensuing lessons. The mastery check on the
procedures would of course be maintained; then if a student did not
demonstrate mastery of the incourse task, the additional lessons would
be, for that student, a part of his remedial loop. - - i

4. It is recommended that the students be given copies of the |

course objectives after taking"the pretest so -that they might have a \

more specific.supplement to the general objectives presented with eth N

instructional segment.
- ?

Instructional time. It is recommended that the 1nstructiona1

time required by the validation group b{a con51deration in future

course testing—and scheduling. In addition, % is recomhended that the
students taking the course be taught to read the "anticipated hours"
printouts so that they will have a more definite idea of the amount of

time they will need in the instructional program based on the time for {

completing the first segment.
|

*

Recommendations for;posteou“se materials. The recommendations .

\ deemed justifiable for posttest materials are enumerated below.

»

h)
.

)\
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1. It is recommended that more emphasis be placed on the con-

P4

cept of a logical sequence for presefiting phonics content, during .

inétruction. It is also recommended that the test item (questfbn 2)

oo oy

"be revised and clarified. ——
' ok

2, It is recommended that objective 4 be rewritten to '
e require recognition rather than recall and that the criterion test
‘ " item (question 3) be revised accordingly. —
') - 3. Itis re¢omménded that the instructional materials for
question 4 be rewritten according to the investigation of the revisions .
analyst, that the objective be rewritten to reqnjre recognition rather
than recall. It is"also recommended that“the test item be revised to

measure the new objective,

4. It is recommended that for all items which are scored

”~

. ' according to features present, that the features to be tested for be
made known to the students prior to the posttest (possibly through the
objectives or possibly as a prelude-to instruction). This recommenda-

., .

tion applies to all test items which measureq competency in stating

generalizations, in defining elements or in describing the qualities of

sounds.

‘ 5. It is recommended that the posttest items which are scored :
accordiing to features present be nore in the form of coipletion ques- |
tions rather than the present short nswer question.

-

6. It is recommended that the instructional materials related
to definitions descriptions, and,1n statements of genera11zat1ons bé
: reviewed to insure’that all the necessary cues are present for stabil-

_izing the features tested for.

P e

e TRl
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)
7. It is recommended that question 22 be restructured to ask
.

for specific features.

¢

8. It is recommended that the word in which the 00 combination

:represents neithen\fhe long nor the short sound be removed from the
’ test item.

9. It is recomménded that the posttest be broken down into
sections according to the instructional segments and that students be
tested at the comp]etidp of each segment with smaller tests rather than
with the longer test during one session. ;

Recommendations resulting from the ‘uperations analysis. The

recommendations from the-operations analysis are enumerated below:
?1. It is reccrﬁénded that a.verf close working relationship
with all personnel be estab]ishéd at th# outset of the project.

2. It is recommended that a cﬂose WOrk1ng relationship be:
established w1th other project d1rectors and coordinators so that
max1mum conperation may be maintaingd This would upgrade efficiency
in production areas where personne]‘are respons1b1e to all projects

. , ,and.would make for better scheduling and terminal usage

| 3. It is recommended that all projects have definite assur-
» ance of funding before course development‘is begun.

e 4;- It is recommended that all changes in audio, images, or

'programhing be noted in written, dated communications bétween the S
. author and p}ogrammer. ’

5. It is recommended that no last minute changes in program-
ming be sugg;sted by the author unless adequate time for testing i;

1

v available, P

~

v
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5 . (
6% It is recommended that at least six weeks advance notice

be given for the final production of image reels.

7. It is recommended that a minimum d{\three weeks be allowed
for final audio reel production. P

8. It is recommended that the course author be trained to
4make simple, on-line corrections, that he be thoroughiy familiar with
the capabilities and functions of the system, and that he be knowl-

edgeable of the duties of related personnel.
{

General Recommendations
for Future Research

~

The implications for'future research are confined for the most
part to tne Phonics ﬁrogram. That is to say, the research suggested_
will be towards course'optimization. It is recommended that the
o course be field tested with the specific recommended revisions .cited
in the dforementioned sectionis and that the fo]lowing cond1tions oe
established . T -

1. The. program w111 be a requ1red unit of 1nstruction for
preservice ra2ading teachers in the read1ng methods courses.

2. The program will 1ncorporate a "mastery model" whereby
each student will continue instructionuntil’ full mastery of each
objective is achieved. . | .

3. The’posttest will }ofadapted for CAI presentation.

4. Thé retest validation level will be 90/90.

In addition-to the four general recommendatiogs c1ted above

for coursg optimization, four out-of program research questions

evolved.
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5. It is recomménded thet some type of consequential evalua-‘
tion bé done with students who complete the Phonics Program in order
to determine what effects the computér-assisted instruction hroéram
has on the behavior of the preservice teachers in a tutoring or class-
room situation.

6. It is recommended that a follow-up project be developed -to
. R ,—/
determine the retention of phonics content gajggd,xia/tﬁﬁﬁﬁzer-

e

assisted instruction. -
.7. It §s recommended that additional learning variables be

corretated with computer-assisted instruction capabilities so as to-
<

generate models for optimizing the accommodation of learning modes ‘and

other individual characteristics. .
,

8. It is recommended that the minimum number of testing groups
for.a CAI program be three and thaﬁ each group have a minimum of 15 stu-

dents who are representative of the population under concern.

{
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DESCRIPTION OF THE IBM 1500 INSTRUCTIONAL SYSTEM
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This IBM 1500 Instructional System was: designed spec1a11y for
1nstruct1on The sysE;m is jocated in Chambers Building at The
Pennsylvania State University. The system consists of 30 instructional
stations, each with:4 €athode ray, tube disb]ay, a~ light pen, and a_type-
writer keyboard. Each station ‘Has ‘an audio record and playback devicé .
and an image projector. N "

The main inst;uctio j‘medium is‘the cathode ray tube (CRT).
The cathcde ray tube is sifiilar to a small television screen on which
lings of text énd other line drawings appear. ‘The CRT, which is the
main‘interface'between the student and the computer, has a screen area’
equivalent to'640 display positions. There are sixteen horizontal rows
and fofty vertical columns. The random access disk prov1des information
on the screen in microseconds. The learner may respond by using a light
pen device which is attached to the CRT or by typing in an answer on the
typéwriter-]ike keyboard. Four dictionaries of 128 characters each can
be used either for progrémming or for a student's response. °

* Another medium for presenting course materials is the !BM 1512
fmage projector. The projector accommodates 16mm microfilm reels and
can show.1,000 still photcgraphic images in both black and white and
color. : l

The IBM 1506 audio p]ay/kécord unit plays pre-recorded informa-
tion from four-track magnetic tapes. -The audio messages are coordin;ted s
with the other %nstructiona] presentations and allow the student to
record ﬁesponses which the student can cbmpare to models or which may be
analyzed after the student has completed the/cOUrse

the central processing unit (CPU) is the main support equ1pme§;

and provides storage of dgta. The 1442 card/reader punch is used to
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1nput course content from punched cards and %o punch out previously ’

.

stored course content. A 1403 printer lists course content for use by

a programmer or instructor. The 1133 multiplexer coord1natesadtsks, v

tapes, and the instructional devices.” The 1502 staiion,controh unit
. .y ~ 1

> t
relays ‘messages from the instructional stations t e centra]«proces—

sing unit. There are '310 disk stora drive; Disks conth1n1ng

v e

‘ magnet1ca11y stored data operate 1n/these disk drives. There are also
two 2415 tape-drives wh1ch/sf/re surh data as student performanc
records. The 1518 typew iter is an 1nput device much Tike the keyboard

on the 1510. It can a]so t

ut course information on paper. The 029
card punch is used for punching codes on standard data processing cards.

The CPU, which can accommodate up to thirty-two student sta-

n

tions with these four instructional devices, contains 32,786 sixteen-bit

“words" of core storage. "The 2310 disk drives, which store usab]e

‘&

course information and operating instructions, cons1st of 2,560,000
characters The core storage cycle time for the tape dr1ves wh1ch

record’ the interaction between the program and the. student for 1ater

’

analysis and course revision is 3.6 microseconds . The read/ythe time

L}

for disk storage is 27. 3 microseconds per word. !

Since the computer can record and recall student responses (the

/

number of correct answers, the number of wrong answers and so on)» the

-~

) sequence of instruction for a particular student” can be altered on the

basis of his responses. More chal?enging materia] or remed1al instruc-
*

tion may be presented on the basis of past performance, o! sections of

the course may be skipped if the student s performance is at a specific
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. A\
level of prbficiency. When a student signs on again to a course after
having once signed off, he resumes his instruction at his earlier sigﬁ-
off point.
The computer can be used to record. a variety of 1nformation for
all students, e.g., the exact contents of his response, the number of ) 1
seconds he takes to respond, and his exac{ positiar in a course. .
Summary information sqch as nuitber of correct responses to a question -
and total number of responée attempts may be produced for analysis by
*  the instructor, tHereby reducing the teacher's clerical duties and
freei;g him to give individua]'instrug%ion,
The computer will accept course content in two ways: 1)‘punbhed
on cards, or 2) input directly from the instructional station keyboard.
Using the second method,. the contents of a course can be replaced, cor-
rected, or deleted easily and quickly by special author commands.
Configuration of t 5 ystem is shown in Figure 3 on the

following page.

»
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SCOPE AND SE JUENCE OF INSTRUCTION

PHONICS FOR PRESERVICE TEACHERS:
CONTENT AND INSTRUCTIONAL PROCEDURES
Unit I
A’ Over‘iew
1. Purposes of counse

2. - Phonics: definition and importance of to children's success
in reading

B. Readiness for Phonics Instruction

1. Auditory discrimination between speech sounds in words

a. explanation of auditory discriminaticn

b. implications for children's success in phonics instruction
2. Visual discrimination between printed letters

a. explanatipn of visual discrimination

b. impligaf%ons for children's success in phonics instruction
3. Sight vocabulary for phonics models

a. explanation of for phonics instruction

b. rationale for developing for phonics instruction

&, Letter names and shapes as tools for communication in the
teaching-learning process of phonic analysis instruction

C. Consonant Sounds: Represented by Single Letters

1. Key words for common sound represented by single letters with
more than one sound

2. Rationale for teaching consonant sounds first
3. Logical sequence for teaching.consonant sounis

4. ILLUSTRATIVE LESSON: . .

~

1

a. procedural steps for introducing single, initial con-
sonant letter sound




4

b. principles to be observed in introduc{ng sounds

c. objectives in teaching
- \ .
5. ILLUSTRATIVE LESSON: Initial consonant substitution

a. procedural steps

- b. principles to be observed in letter-sound instruction

! -

Unit II

Consonant Sounds: Blends and Digraphs
A. Consonant Blends )
Distinguishing quality of consonant blend

2, Two-letter consonant blends: br, cr, dr, fr, gr, pr, tr, bl,
_¢l, f1, pl, s1, sc, sk, sm, sn, sp, st, sw

ILLUSTRATIVE LESSON: Consonant Blend

a. proceﬁura} steps

b. review of principles observed

c. review of objectives in teaching letter-sound relationships

ILLUSTRATIVE LESSON: _Consonant Blend Substitution

a. procedural steps

b. review of principles observed

c. review of objectives in teaching letter-sound relationships
Consonant Digraph

Distinguishinf quality of a consonant digraph

Consonant digraph: sh, wh, th, ch, gh, ng, ph, ck

ILLUSTRATIVE LESSOM: Consonant Digraph

a. procedural steps

b. principles observed

c. objectives in teaching digraphs




Unit II1I

Syllabic Principles, Vowel Sound Generalizations

A.

B.
C.

Syllabication

1. Definition nf process

2. Relation to phonic analysis
Rules for syl]abicétion

. . 4
a. there are as many syllables in a word as there are vouel
sounds

syllables divide between double’consonants

single consonant between vowels usually goes with second
vowe :

do not divide consonant digraphs and blends; treat as
single consonant letters

end{ngs cle, ble, fle, gle, tle, etc., usually comprise
final syTTable

Y and ¥ as Vowels
Short Vowel Sounds
1. Key words for short vowel sounds

2. Generalization for sounding a single vowel which does not
conclude a word *

3. 7Generalization for a single vowel in medial position

4. Approaches to teaching short vowel! sounds in one-syllable
words

5. ILLUSTRATIVE LISSON: Short Vowel Sounds
A\

a. procedural steps

-b.  principles observgd

c. objecuvive:z of teaching
Long Vowel Sounds: Single Vowel Letters
1. Key words for long vowe sounds

2. Generalizations for leng vowel saunds




a. final e generalization
b. single final vowel generalization
c. adjacent vowel yeneralization
3. ILLUSTRATIVE LESSON
a. procedural steps
b. principles . 4
& c. objectives
Unit IV
Vowel Letter Combinations
A. Digraphs » ~\\\
1. Distinguishing feature of vowe] digraph

2. Regular or consistent vowel digraphs

& 3. Generalization for sounding adjacent vowel combinations: ai
ay, €a, ee, 0a, oe

® 4. Outline of ;procedural suveps for teaching digraphs
B. Vowel Diphthongs

1. Distinguishing'quélity of a vowel diphthdng

2. One saund vowel diphthongs: o1, oy

3. Fwo 'sound vo®] dipﬁtﬁopgs: oW, ou )

4. Hints for sounding 4 '

5. Suggestions for teaching /
Unit V . | ‘ 1
Consonant Irregu]arit1e§ p ,

© " A, Hard and Soft Sounds of ¢ and g*

B. Sounds Represenied by s, x

C. "Silent Consonant Letter" iules: kn, ps, gh, wr, _mpr, _B_t, gn, gm

N |
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Unit VI

Vowel Irregularities

A. The schwa sound

B. R-controlled Words

C. A followed by 1, 11, u and w ' -

]
—— —

D. The oo sounds

E. 0O followed by lu

F. I followed by nd, gh, 1d

~
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EXAMPLES OF COMMENTS_FROM THE FIRST TESTING GROUP

a) Too muck time; give more cues

b) If a person doesn'* know after the first time,
does he get out of it?

‘Simply doane - good! \

Well done - clear

Why don't you give the feedback question initially
rather than waiting till someone guesses wrong first?
It would guide the response and save Time.
Audio,messége was quite a bit of material to assimi-
late., Could it be boiled down and preseﬁted on

‘.

screen?

How aBout a 1fghtpen Tnstead of keyboard response for

first question? _

I';lnot <ure whether I agree with all these con-
structed generalizations. 1 guess it d;pends on your
objectives. Some are pretty damn hard for a
retardate to consftuct. .

Good frame - well worded and excellent feedback .

Onée again too much asked with too few guidelines!
Great teaching technique - mnemonic devices! v
Some introduction to the pretest (reasgn'for, etc.,

may help ease the shock).
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- !
12. aa50a Keyword technique vague; concept ing described is
not quite clear to me. !
13. aabla Too much prpétice; perhaps it is unnecessary to go

thru each of the consonants and type a key word?

o
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EXAMPLES Of STRATEGIES
UTILIZED Il THE PHONI PRCOCRAM.

A Branching Based on
*Pretest Performance
52 .
With this strategy, 'the student was introduced to the prodram
! ya

and given a diagnostic test based on the terminal criterion objectives.

According to the results of the test the student was branched to
instrqctibn@l Jegmepts Or to sections within segments on which the

¢riterion level 44d not been attained Chapter 1!l contains an 11lus-

-

trative discussion of thas strategy.

/ N ,
B. Student Overview of Pretest
Achrevement and Instructional

Objectives - . )
/

Broad objectives were presented to each student at the begin-

[

ning of each segment. }hese objectives overviewed what was to be
gained frum the tnstruction. A summary of student kﬁowledge related .-

to the particular nstructional segment and based on pretest perform-
h .

ance .as ¢!so given

C Student-Precision-Based Instruction - : .
Review and/or Practice . ' |

® : . . !
In some 1nstances,- students were given the choice of receiving,

a review of information alfeadx'atfalned, of recetving add:tional
1qf0rmat10n on a topxc, or of receiving a'reget!flon of prtﬁr infoéma-
tion, For spme tasks, the student deciced whether he would sk1p the
task or in what mode he would réspond to a task  Also, much of tue4
practice related {u an 4nstruct1onal concept’ was Ieft to the student's

v perception of his needs//

”r‘ /— -

~

\




. Student Se]f:evaiuation
From Mode] 7

' [
At various po1nts in the program, students evaluated and rated

the1r responses based on models presented This strategy allowed for

f]ex1b1]1ty in student responses of mu]tjjlined, open-ended responses.’

, \
\ . > . .
A student.would answer a question, formulate a generaliZation or prin-

ciple, analyze d situation or prescribe instruction in a hypothetical

_situation He would thentsée a model i]lustrating an acceptable
responseg,in'some instances, several ways of responding would be shown
in the model. The student, would match the 1dea in his response with

the idea 1n the model and evaluate his response as being the 'same' or

different' in"meaning as the idea illustrated in the model..
- . n '
E. Studént-constructed .
Mylti-1ined Responses

. One of the major response ‘modes was the multi-line response
.mode .n which a student was required to provide all of the answer tq//
quest1on rather than supp]y words or phrases, or make cotrect ' choices

from -a group of 1tems This type of response mode forced the student

T

fto synthesize 1nformation and communicate his understanding of the
v ,'.- " . .
information,in 3 more sophisticated manner.
. >"\- " w.:’ . 1
«F. Computer Evaluation of- .
ExtensiveAggpstructed‘Responses

L]

In order to have the’ computer evaluate tota]ly constructed

PR

responses, sets~of Rey words” wh1ch could be accepted as a part of the
I*\

Correct response were developed. Then the computer was’programmed to

-
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accept a-combinatio% composed of one of the key words from each set as
L7 .

“correct." For some responses, more than forty-five key word synonyhs -

were in a set.

G. Use of Il1lustrative Lessons for

Demonstrating Principles and
Procedural Steps

]

Since one of thetébjectives in deveﬁoping the course was .to

. provide fhe preservice tqache}s with one mode] for ﬁntrgducing %etter—
sound refatipnships to children, brief illustrative lessons were shown
using different phonics content. During the illustratiVe lessons, pro- -
cedural. steps and princip]g$~obsérved\were po{nted out. The mastery

task related to this_area vequired the student to select an item and

take it through thelprocedural steps.

H. Inductive Approach -

The"predomihant strafegy in ‘helping the preservice -teachers
learn- the generalizations for YOwe] sdunds and the ru]es‘foé sounding
- other létter combinations was inductive. The students were given thé
examples of the concept and then given the label. From these cues, the
. students formulated the benérilization, descriptﬁon o}.rule. In some
'\tasks; the learrier was presented a situation and led to reason out the
concept related to the ;it@ation.
I. Modiffed Simulation for

. Developing Insights
&

IA order to develop the relationships between the readiness

= -

prerequisites and phonics -instruction, the étqdents piayed tﬁe role of

¢

a beginning reader. The student had to !learn "sight wocds"ﬁfhom a
- . Y .

L]

Ll
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. 3 et F— o . :
- .

foreign symbol system; they had to take a test on auditory discrimina- _
tion; they had to visually discriminate between ﬂggrds" that were

similar except for one symbol.

J. Wide Range of v N
Questioning Formats ) .

In %dd%tion to conventional response modes (i.e., multiple )

‘choice, fill-ins) the p;ogfam presented several ugique auestion
fgrmats. TBe jm]ti-]iheﬂ student-evaluated responBes and the mu]fi-
Tined 6r extensive constructed responses have been disgussed above.
Another notable questioning fdrmat‘is described ﬁere. 'Thié type format
checks apéwers-accordin§ to the structure; tAere is no right or Qrong.'
Egr example, in testing a studeng's understanding of éhé vowel sound ‘
repreéented by ylat the end 6f a Bne-sy]]ab]é word with no other-vowel,
the e&ii‘%unction~searéhed-for consonant, consonant,"y, or consonant,
consonant, cbﬁgonanj!'x, The possible formats were known and even if a

. . 3 - - N
"real" word were not typed, but toriformed to tfie format, the student's

' response’ was judgéd ¢qrrect. This stratégy prerd‘high]y success%u];
. ‘3 v : '
when used in the course.

* -
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A

Phoni I
Readiness

Introduction
aal0la - aa07a
L

Vocabulary? *
aal8a -1~
aalOa .

Audi tory
Discrimina-
tion aalla-
aal2a

"Visugl
Diswimi\%;.
tion aallda-

aalsa *°

Lok

.\,l

1
T
~

>



Letter -.
Names
aal6a -

aal7a

v
Review
Readiness
aal8a-s
aa2la

* -
Single Co
sonant
Letters

- aa2%-aad8a

K .

1IN lustrative
Lesson

-aas3qa -
aab2a

Y

‘ I3
Principles

T

A

. 2P
Substitution
of Gon.
Sounds
aabSa-aa70a

y

I1lustrative
Lesson
aalla -
aaBla

-

v \

Floﬁ%Qart of Instructional Prqgfss Proni 1 (;ontinued).

)




Practiece in Qut
lining Procedual
Steps inf;essnnﬁk
ca28a - cadba

Intrqduction;
to Blends
ca0la - cal2aj .

Instruction,
Reinforcement of
1, r & s Blends

Overview ' cal3a - cal8a
Desired? .

" {:ITlustrative -
“lLesson: Initi-1l
+ > lConsonant Blend

Overview of

. ~ | Preview of
h, rés Prisiples L—
) calﬁlengglﬁa, . = cab4a - cab9%a

. aiga 1 Review

cal9a ~ ca?la

‘Opth.™>
to Practice
Recognized

Recognizing
Blends in
Words
cal2a - cal2lq

<.,

/
N

+ Flowchart, of Instructional Pracess for Phoni 2,
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Single Comsonant “and
Consonaq} Blend Sub.s |’

xnst Procedures ca60a

o .
*0 Revizn™. - No

Init. Con,/f ERS -

NSub, ‘ _f.
4§i,Yes. ~
.

‘\szgyiew Procedural )
ps in 111 Lesson
ca62a "

- *

N —

Re1nfqrcement or
Blend Substitution
cab3a - cabda -

for'lil..
Lesson

IMlustration Lesson: .
Jnital Con.. Blend
Sub. cab’a

K
Bdends in Final

. Pésition
<> ¢ab68a - calla

K- 2N

T; fee-letter
Blends - Overview )
) c§72a - calba

/ 4 »

-

[4

Flowchart of’Instructiona}'becL§3-$0Y¥Bhoni 2 .(continued).
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Phoni 3
Digraphs

s170,
p, or 18a

::]‘

cf0la - cfOda,
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PHONI PRETESTS
PRETEST 1

Before a child can profit from instruction in phonic analysis, he
must have acquired tertain skills and knowledges and developed cer-
tain abilities. Look at the list of skills, abiljties and knowl-
edges -shown on the image. Type the number of each statement that .
is one of the four prerequisites for phonic analysis:

[1] [13] [15] [19]
(Criterion 3/4; .5 points for each correct answer)
auditory discrimination between speech sounds
is skillful -in using the context for word meaning
has a meptal age of at least five years
has goed vision
can speak and undérstand standard English
is familiar with many commbn.objécts

has adequate motor coordination

has developed in psycholinguistic abilities

is skillful in printing letters <\‘

has a rich and wide experiential background
deﬁonstrates good classroom decorum \
has a wide readiqg'voéabu]ary

can pecognize and discriminate visually between printed 1ette}s
knows the "basic sight" words

can recognize some whole words in written form

knows common word patterns in sentences

knows basic principles of syllabication

"knows numbers from 1 - 10




> L
19. knows letters of alphabet by name ana shape

20. is articulate and fluent in speech expression

~

To what does auditory discrimination for phonics instruction refer?
[Abi]%ty to distinguish whole words in spoken form]
[Ability to distinguish between séunds jn a word] [1 point]

£
-

[Ability to hear all sounds in the spoken language]

To what does visual discrimination for phonics instruction refer?
[Ability to see similarities and differences in printed letters]

[Ability to recognize printed letters] [1 point]

[Ability to derceive the whole word as a unit]

Why does a'child need to kngw the letters of the alphabet by name
and shape for pponics instruction?

[To help in identifying correct sounds]

[To see that each letter stands for a particular sound] [1 point]
[To facilitate communication in the teaching-learning process] -
Why is the child's ability to recognize someswhole words in printed
form important for phonics instruction? :

[To provide reference points for introducing letter-sound
relationships]

[To help the child understand the concept of a word] [1 point]

[To facilitate pupil-teacher communication]

[Total Points = 6]




PRETEST 2

¢

-

The sk in skid, the cr in' cream,.and. the f1 in floor are examples
of : ' - ‘

]

[consonant blends] [consonant digraphs] [cQﬁsonant plosives]

[1 Point]

statement wHich 'best describes

Look at the four statements on';re image. Tybe the number of the

consonant blend:
fa combination of consonant letters which stand for a sinqle,
_distinct sound]

-

[a consonant letter combination in which the ‘individual consonant

sounds are distinguishable 1n the resuTtant ‘sound] )

[a consonant letter combination which represents a sound unlike
either of the single consonant sounds involved]

[two consonant letters which are sounded as one letter]

[1 Point]

3

At the beginning of each row below is one of the 1etter§ that “is

common to a group of consonant blends. Type ail consonant blends
with each "blender" on the respective row. Enter when you finish
each row:

1 [bl, cl, f1, g1,.p1, s1] 5/6 = 1 point

(br, cr, dr, fr, gr, pr, tr] 6/7 = 1 point
[sc, sk, sm, sn, sp, st, sw] 6/7 1\point.

[3 Points] |

[Total Points = 5]

-
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~

. PRETEST 3 )

VL ,

1. Type the ¢onsonant combination in the word phonograph other than

gr:
ph
) [No Points] )
2. You have indicated that the letters ph in the word phonograph are a
, consonant combination. Type the name of this\ combination if you
¢ know it. Type the words "don't know" if you dp not know its name:
coﬁsonant digréph '
[1 Point]
3 ’ ’
3. Of the following statements, choose the one that most accurately
describes a consonant digraph:
[two consonant . letters which are sounded_together]
[a combination of single consonant. letters whose sounds merge to
form a single sound]
[two_consonant letters, representing a single, distinct sound that
may be unlike either single Tetter sound]
/’_5‘\\ [1 Point]
¢ 4, Sixadigraphs are forméd with the letter "h." Type. these six "h" /
) digraphs:
1}
’ gh ph sh wh th ch .
5. Oné digraph is formed with the letter g; type this digraph:
e 1
6. Type the end digraph that is formed with the letter k:
ck - .

R [8/8 = 1 Point]
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Next to each digraph, type the letter or letter combination that
represents the digraph sound(s) as illustrated in the key words:

chaos (k) wh where (hw) or (w)

phone (f) . '
rough (f) ‘
[3/4 = 1 point]

[Total Points = 4]
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PRETEST 4 ' B

What is the same about the vowel sounds in these words? “ .

cupdap . do1lup fedmip ilslep .
[1ong vowel sound] ' [medial vowel sound]
[short vowel sound] . [schwa sound] ] -

/ [1 Point]

Put on your earphones to listen to some words containing vowel . .. ‘
sounds. The words will be given in pairs. Type one of the words ¢
from the pair which could serve as a key word for’ the short .vowel

sound: a, e, i, 0, us Type the word inder the vowel letter whose

short sound .s_heard ‘

£

AUDIO MESSAGE - _ .
[5/5 = 1 Point] -

[YSV)

Complete these phrases to construct the genera11zat1on for the ?
vowel sounds in cat and imp: _
’, . ’ -
s {a vowe] R -

-

In a word or syllable in which there is

which is in the medial or initial position of the word or syllable, ~
is 1n the middle or beginning “The !
is not in the ending ‘ Th: vae]lsound is shor}.

a single vowel
only one vowel -

[3 Points]
[Total Points = 5]

~~
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" PRETEST 5

Look closely at the action-below:

) gerrymander ger ry'Wan der
haberdasher hab - er dagh er
What do we call the process illustrated? syllabication '

2. Retype each of the words in.the space provided. Indicate the

y

syllabic division by typing a slash after every syllable except

the Tast. one.

Example: , commiserate

[}

' com/mis/er/ate
" i: wadpun / wad/pun 0 g
| ¢ curbo . cur/bo '
C e daddop dad/dop ,
) bome1 bo/me]l - ’
- siget < . si/get

A ]

-

3. Complete these statements so that the syllabic principle observed
in wadpun, curbo and daddop is formed.

When two cdnson&nts‘]are between two vowels the first
consonant ends the first syllable and the second consonant
_begins.the second sylTable.

oints]

.

4.- Complgte this statement so that the syllabic principle observed in
bomel and siget is formed.
?

A word having two vowels which are separated-by a single
consonant usually divides after the first vowel. [2 Points]

[Total Points = 4]

14 &




* ) PRETEST 6

There are two consonant letters that represent vowel sounds in .
certai? situations; type these two letters: y W

. [No Points]

Typé the number of each word below in which y represents a vowel
sound: : '

(1.) 1lyte 2, yam (3.) eye (4.) gyp

(5.) heavy (6.) cry 7. your (8.) syzgy
] \

[No Poipts]

You identified y as representing a vowel sound in these words:
gyp, heavy, cry, syzgy. Type the reason why:

no other vowel in word or sy]]éb1g

[1 Point]”’

>

.' You identified y as representing a vowel sound in this word: eye.
_Type the reason,why: y immediately follows a vowel in the same

syllable. ~
’ A ' [No Points]

What vowel sound does y stand for in this nonsense word?

skregy _long:e : ’ [1 Point]

Type the vowel sound that y represents in Fhis nonsense word.

o _
myp short i . [1 Point]

<

What vowel sound dées y stand, for in this ngnsense word?

sry long i. . . * [1 Point]

Type the number of each word/fﬁ,which w stands for a vowel sound: — sr' -

1. work (2.) cower 3. wisk - (4.) drawl 5. wait
(6.) hew (7.) awful [No Points] p
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J  Why does w represent a vowel sound in the words ¢« “wer, drawl he.
and awful? -

it immediately follows a vowel on the same syllafile.

[1 point]

[Total Points = 5]
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PRETEST 7/

-
7

What is the same aoout the vowel sounds 1n these words”

soak mete ma1l alo eel
[blended vowel sound] [long vowel sourd]
[double vowel sound] [short vowel sound]
[1 Point] .

din each group of words, you will hear one word 1n which the lony
vowel sound of one of the vowels is heard. - Type the name ot the
vowel letter whose long sound is heard.
1. map, signet, corn, bggf
2. men, whip, lay, blouse
3. useless, ostrich, bit, wham
4. an, dye, risk, wet
5. top, oat, wept, slam
[5/5 = 1 Point]

Complete these phrases so that they comprise the generalization for
the vowel sounds in the words on the image.

hate hero meet
mope nitro aid

use hi ray

eve be bead
bite

When there are two vowels one of which is final e and they dre
separated by a _consonant , the vowel sound heard is the long
sound of first ; and the final e s ‘"silent" .

, [5 Points]

When there is a single vowel in a word 3y syllable and it comes
at the end of the word or syllable, the vowel sound is _long .

-

[3 Points]
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!
5. In a syllable which contains adjacent vowels the vowel sound
heard is usually the 1long sound of first . The second is
"silent" .
| ! :
. [3 Points]
6. Comp]ete-this'modified generalization of the adjacent vowel
| generalization:
} : When ai , o0a , ay , ec , oe , ea .are in the same syllable,
the Tong sound of the first vowel is heard. , . )
’ (Choose from these combinations: ai, ea, ie, oa, ue, au, ee, oe,

* ui, ay, ei, oi, uy, aw, eu, oo, ey, ue, ew, ou)

[Total Points = 14]




PRETEST 8
What do we call the underlined vowel letter combinaiions in these
words? -
toil Toud crowd

[d:iphthongs] . [digraphs] [glides] [sc@was]
[1 Point]

Which statement most accurately describes a diphthong?

Al : .
[two short vowel sounds. blended] [two vowels that stand, for a

. Tong vowel sound]

-/
- [two vowels-single b]enééd sound] ~ [two vowels - one vowel
sound]

[1 Point]
What do we call the underlined vowel'letter combinations in these
words? -
deed beat laid height

[double vowels] [digraphs] [consonantal vowels]. [long vowels]
[1 Point] '

Which statement most accurately describes a vowel digraph?
[two vowels that stand for the long sound of the first]

[two vowels that stand for one vowel sound]

[two vowels, long sound of second vuwel]

L 4

[1 Point]
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5. The underlined vowel letter combinations are either diphthongs or
digraphs. Next to each word, type "1" for diphthong or "2" for
digraph:

r boil _ (1)  height _ (2) ‘ .
deed - (2) cow (1) ‘ house (1)
boat _ (2) ! snow (1) or (2)
boy (1) ‘ great _ (2)
laid _(2)
‘ [10/10 = 2 Points]

[Total Points = 6]



PRETEST 9
(Note: Each correct answer from 2 - 9 equals .5 points)
What is the same about the underlined consoﬁ%nt letters
in these words?
fummer gnak rhetun -wruph fumb

[ forms consonant combination] [controls vowel sound]

[begins syllable]" [silent consonant] [voiced consonant]

[No. Points] d

The following statements are situations in which a certain con-
sonant letter is silent. Read the statements then type the con-
sonant from those below to which the statements refer:

(h) is usually "silent" when it: 1) follows or precedes a Qowe]
sound; 2) follows the letter r, g, or k.

-3

o f h S m 1
Which consqnant letter, when appénded to the begirining of the fol-
lowing words would not.alter the pronunciation? _(w)
ring raps rote ry
Select the three instances in which the letter combination gh is
“silent": )

[following the vowel sound a] [after theélggg'i sound]

[before the vowel o] [before the letter t]

[béhind the vowel sound o] - [before the vowel sound u]

Two consonants are silent when they come before the letter n in a
word or syllable: Type these letters (g) , (k)

Type the letter that is g¢silent" in these words: folk, salmon,
balm, would, chalk. 515

\
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which letter is silent before the sounds represented by s, t, n?

(p) ¢ )

P

A}

Type the "silent lTetter" rule illustrated in these words: phlegm,
phragm.

(g before m is "silent")

. Touch the word in each row which is the correct phonetic spelling
* of the underlined word at the beginning of each row:

A. subtler subler sutler sulter

B. climb clim clib clibm

————

. Touch the letter that represents the "soft" sound of 4.

(Jj) s z 7 p .

.. Touch the letter that represents the "soft" sound of c.

k b (s) z

5
. Touch the three letters which control the "soft" sounds of c and 'g.
ooa (e) (1) tow (y) W

. In what position is the e, i, or y when c or g stands for the
"soft" sound?

. before c or g (after c or g)

. Which vowel gives q a sound?

a e i 0 (u)

. Which letter combination stands for the sound of qu?

ck ky (kw) ku




16.

17.
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Touch the wqrd below in which s stands for its most common sound.
[his] [yes] [sure]
- [1 Point]

Type the letter which stands for the sound of s in his and
runs: _(z) . .

[No Point]

\

[Total Points = 9]
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PRETEST 10
A: _
AUDIO MESSAGE' .
' ; L1sten to the vowel sound in the second sy]]ab]e of each of
the words ‘below: . . :

- button buttan buttin ‘butten ‘buttun ' v

1. Touch the “term which 1dentifies the vowel sounds 1n the second

syllable of each word: .
[schwa]l [short vowel sound] ' [accented voweﬁ]
[Ho Point] '

"2. Use your light pen.to touch the statement which best defines the
schwa sound: ’

s [accented, one syllable sound]  [softening of the vowel sound]
(’ ) ~ [two consonant sounds stressed] [hardening of consonant sbund]
D [1 Point]

3. In which situation does the schwa sound occur?

[unstressed syllables] « [monosyllabic words]
[polysyllabic words ] ' [accented syllables)
' [1 Point]

4. The schwa sound 1s very much_iike the short sound ef one of the
vowels. Retype the words below and substitute the vowel letter
whose short sound is like'the schwa sounu:

shaken shakun
elevate eluvate
[.5 Point]

fon

The schwa sound represents a]l. vowels in unstressed sy]fab]es.

[.5 Point]




-
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. L
‘Which of the consonant letters below affects the sound of each
vowel? )
p m S (r) c :
[1 Point] ’
. {
In which position is the r in relation to the vowel when it
affects the vowel sound? follows vowel
[1 Point] .
‘Which term most adequately descr1bes the resu]tant sound of a
vowel follgwed by r? -
[schwa sound] [1ong vowel sound] = [blended sound]
[short vowel sound]
[1 Point]
. ’ ‘
. The letters i ,ﬂw, u and the combination 11 affect the sound of
which of the vowel 1etters betow?
- (a) e i 0 u
[1 Point]
Which spelling represents the resu]tant sound of a in all, a]
or au?
ae ow (aw) : Co,
Group these words according to the sound represented by the
double oo0:
boo book good blood floor ccol

Long oo: boo, cool
Short 0o: book, good

Neither: blood, floor

« - - -

[6/6 = 1 Point]
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b

/
In the Tine below, three,of the words follow a particular rule;

one word does not. Type¥this word that is an exception in the
space at the end of the"ine: (told) '

bat melt / shop told drum
[No Points]
You correctly identified told as the exception. Type the gener-
alization which accounts for told as an exception:
‘ (o followed by 1d stands for long o sound)
[1 Point]
In the Tine below, the vowel sounds in three of the words are
exceptions to a generalization for vowel sounds. ToucH the word
in which the vowel sound conforms to the genera](i?tion:
wild scoff night kind
. [Qo Points]
Now type a generalization to cover the vowel sounds in the words

wild, night and kind: Y

(i followed by 1d, gh, nd stands for Tong i.)

Al

[Total Points = 11]
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PRETEST 11

Name at least three principles that the teacher shob1d observe

when introducing letter sound relationships: 5
a. exaggerate but do not distort sound ,
b. call letters by name

c. never sound letter in isolation

Q.

use ‘whole words as meaningful stimulus

[2 Points chh]
- &

Outline in sequence, the procedural steps 1n 1ntroduc1ng a 1etter-
sound relationship:

-1." Teacher prints lettersin upper and lower case
2. ieacher prints known stimulus words *
3. Teacher calls visual attentior to similarities

4. Teacher says each word and directs attention to sameness
in sounds:

5. Children say words /
6. Children supply other words similar to stimulus word

[2 Points Each]

-

Outline the content of a phonics program in a logical sequence for
presentation to children:, -

Twé points are awarded for beginning with single, initial
consonant letters and three points for inclusiveness and

.logical o:?pr.

- [5 Paints] '
[Total Points = 23]

[Total Points for Test = 92]
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L - PHONI POSTTEST

L] .
P

'DIRECTIONS: Answer each question as well as you can. You may make
your answers briefﬁgnd to the point or you may elaborate; just be sure
that you include the main points. . ’

1. Name the four prerequisites for phonic analysis and discuss each s
as it relates to phonic analysis 1nstruction. . )
£ o
? sight vocabulary: - serves as phonic models
] auditory discrimination: hear differences in souhds in
) words
visual d#scrimination: see differences in printed letters
in words
\ N .
] letters by name and shape: communication purposes
s r
[6 Points]

Y

2. Outline the content of a phbnics program in a logical sequence
- for presentation. Use major headings.

A. Single initial consonant letters . [2 Points]

B. Consonant blends

C: Consonant digraphs

D. Short vowel sounds [3 Points]
E L6n§ vowel sounh§ ' a
"F. Vowel combinations '

G. Consonant irregularities

H.  Vowel irregu]aritie§ ' ——
i ~ The program stressed beginning with single consonant

: letters; two points are awarded for this beginning. One-half

of a point is awarded for each heading included and one-half
a point is given‘for logical order throughout.

[5 Points]
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Describe a consonant blend and name the two-letter consonant
blends: ’

Combination of two or three consonant letters that result ina >
sound that is a blend of the svunds represented by the single
consonant letters.

OR

Two consonant letters that produce a sound in which the sound
represented by each letter is distinguishable.

f: br,cr, dr, fr, gr, pr, tr

»

1o bl,cl, flogly pl, T st sc,.sk, sw, sp, sm, sn, st
[17/20 = 3 Points]

Define a consonant digraph and list the consonant digraphs that
are to be included in a phonics program: then name the letter or
letter combinations representing the digraph‘épZﬁds which are not
the same as the letters of which the digraph®%s made. .

a) Definition:

Combination of two consonant le“ters that produces a
single, distinct sound (which may be represented by a letter
or letter combinations different from the letters of the
digraph).

b) Digraphs: ' {
ch, gh, ph, shy th, wh, ck, ng -
c) ch=k gh = f ph = f
[4 Points]
Write a word in which the vowel letter represents the short.vowe]
sound of:
Examples

at cat K

-

a at  cat
e
i it nip
o on_ cot
u

up - zug [2 Points] -




State the generalization(s) for short vowel sounds in words: only
vowel in closed syilable stands for short vowel sound; only vowel
at beginning of word stands for short vowel sound; only vowel in
mddle of word stands for short vowel sound.

[3 Points]

¢y1labicate the following words; next to each word, write the rule
governing its syllabic division:

a; drummer - drum/mer: divide between two consonants

t) beckon -

. ¢} donut - dosnut: single consondnt between two vowels goes
with second vowel

ladle -

[4 Points]

ame the instances in which y and w represent vowel sounds. Then
desc ~be the resultant vowel sound:
instances vowel sound

¥y - no other vowel in ward Yy in closed syllable: short i

Yy and no other vowel at end of
syllable; long i

w - 1mmediately follows Yy At end of two-syllable word:
same syllable : Tong e or short i

[5 Points]
Write one word for each of the vowel letters below in which the
lchg sound of that vowel letter is represented.

a _ra
e me

i

»

[2 gbints]




1.

12.

13.

14.

15.
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-

Write the "final" e generalization and give one example.

When there are two vowels in a word. one of which 1s
final e and the vowels are separated by a consonant, the first
vowel (usually stands for the) Tong sound and the final e 3¢
Tsilent."

[5 Points]”

Give the "single-final" generalization and give one example.

A single vowel at the end of a word or syllable usually
stands for the long vowel sound.

[3 Points]

Write the "modified” adjacent vowel generalization: and the vowel
letter combinations which adhere to it most consistently.

When these vowel combinations are in the same syllable
the first vowel usually stands for the long sound and the
second vowel 1s "silent.”: ee, ea, oe, ai, ay, oa

[4 Points]

Describe a vowel dig-aph.

Adjacent vowel combination that results in a single,
distinct vowel sound.

[2 Points]

Describe the qualities of a diphthong.

*

‘ Adjacent vowel combination that records a single, blended
sound.

[2 Poin;s]

*

List the ”com%on“ diphthongs and write a xey word for each
diphthong sound. (Note: one key word may serve two diphthongs.)

oi o
key - boy key - out
oy ou

[2 Points]
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18.

e

19,

Type the rule governing the sounds represented by ¢ and g in
these words:

civil
gentle

Rule: When c and g are followed by e, i, or y they represent their
"soft™ sounds.

[3 Points]

Next to each of the consonant letters or letter combinations, give
the instance(s) in which the letter or letter combination does not
represent a sound in words:

b after m, before t in same syllable [comb, debt]
h before vowel sound, after r, at end of word [ah, rhett]
k before n in same syllable [knight]
1 before m, before k in same syllable [balm, folk]
p before n, s or t in same syllable [pheumonia, pseudo
ptomaine]

g before n er m in same syllable [gnat, plegm]
gh following long i, long a vowel sound : [night, weight

before t ) _ caught]
w before r in same syllable [write]

Al

Note: Examples such as those given to the right were
acceptable.

[4 Points]

Name the Lgtter combination whose sound is represented by kw.

qu
[1 Point]

Give a word in which s represents its most common sound.

-

yes

[1 Point]



20.

21,

22.

24.

Describe the vowel sound in the words below:
_bar ¢
her
snare
sure
The vowel sounds in the words are controlled by the
letter r which immediately follows the vowel. The sound is
neither long, or short, but is a "blend" of the vowel sound
and the sound represented by the Tetter r.
~ [3 Points]
Name the letter combinations which stand for the vowel sound heard
in "brought." - .
al s all » au s aw
[2 Points]
Describe the "schwa" sound and tell in which instances is occurs

in words: S

The sEhwa sound is similar to a softened, short u sound.

The schwa sound usually occurs in-unaccented syllables.

v

LY

[3 Points]

Name the oo sound reﬁresented in each of the words below:

hook short ' toot long

blood __ peither

[1 Point]

Give the generalization for the vowe! sound in the words below:

a) Gold - o followed by 1d usually represents the long o sound.

b) Light, mild, rind - i followed by gh, 1d, nd, usually stands
for the long i sound.

[1 Point Per Answer]




25. Name at least three primciples to be observed in introduci
\ ] letter-sound relationships:

a) complete word or meaningful stimulus
b) call letter by name

c) emphasize but do not distort sound
d) sound no letter in iso]atio;
e) associate with both capital and lower case
[2 Points Per Answer]
26. Give the steps in a general procedural outline that could be used
to introduce letter-sound relationships: d
1. Print letter in capital and lower case
2. Print several familiar (sight) words on board

N 3. Ask children to see how words are alike

4. Pronounce words; ask children to listen to sound represented
by the letter being emphasized.

5. Have children say words and listen to sound represented by
letter as they pronounce words ,
6. Ask children for other words with same sound (vowel or con-
sonant) as emphasized in st‘aulus words
[2 Points Per Answer]

N [Total Points = 92]
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APPENDIX H

FORM C: INCOURSE ITEMS ANALYSIS FORMS
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COMMENTS ON THE COURSE.

A. Very mterestmg o N

.‘

The generahzatwns vere hardes‘t for me. I wished there =~ .~
L/’ . .
] we?'en t so much "writmg of the generalizations" - but that's probab'l\y

.- » 4 -

’

" what I need. But as yoi see from the posttest, I do r.ot-tend/t_Q
N . ’
" remepber wo\rdings, but think I .am nearly ab]'e to formu]ate in my own

word's The; danger is that my formulatmrfs m1ght th be as accurate
A - :
and clear as the program's,

¢

-

I think th’e demonstratwe lessons would be great for pre serv-

%

ice teachers L1ke a\Montessor1 method, it gwes them at least one

way that works - and to start oyt they Need that' -
B. PCOP

1. Very weH orgamzed| -

”

'i .2. "Not too sure about computer teachmg; too many foul ups.’

"" for me.. But otherwse good techmque for 1nd1v1dual1zed

\mstruttmn ' R [ o

X R I feel 1 gamed a good understandmg of phomcs ons1der1n

i1 dever had it before,
s

\
hour long enpugh at a" t'ime. ' .

3 P 7 e

5. Fee11th1s should be made into a rfequmed course, eSpeciaHy

4. ;woulbshave done better had., more time been\Uowed Onj

to prospectike: teache7!!l

/A




PRR | | .

»z,

"1 fade no comment aBout this course ,in the fact that it did

+ teach phonics and I know the notes that I received from the course

-

wﬂ] he]p me greatly even 1f Ican't say the rules from r'vlnd They‘

will be a good r‘eference for me. Thanks; - . ’ .
-' .:.?? ] Coa ’ i . ‘ . “.{\‘ ST R s ’ ) b A
. D, PCK L -\‘ T
. r .- Since this is the first and only teach1ng phpnics coukse I"ve A

L

N

> I thought the course was wort whﬂe It pr 'ented a practlca‘l

. i ' approach to deahng my) phonu:s in t e]emem;aryx.»ch seemed - Y

T / to .cover alt the,areas ‘that most teachers would be concerned about.-— SR B
'1.e..§thos,e‘ areas that would be diffjcult to introduce. The|lesson was

s -applicable to al]- dreas there%or{

- .‘ eI’think;the cours.e wi{l%::lp me as a teacher“and I lad I /

took it because otherwise 1 probabtly would never had had such an in-

a;y for teachers to rememfer.

-

. . ? ‘ depth 1nstruct1on to teach1ng phonics. And I- hked -working w th the / i E 1
- ( computers. ¢ It was a good expemenc‘e "to _exper1ence.the advantages and ) | - :
4. , disadvantages of computerized progranmi.;ng. : >/i\‘) - : )"\
-~ E.PDK i . : o ’
‘ Y I think the course was wel] worth whﬂJ There was adequate | E
/ d O repet1t1on which etﬂbled many concep‘ts to be reca! 1’\1 4w{-also . I
' my" notes for future reference ! I think _it is-a very effectwe way to. - \‘
i N \ present phonﬁ?‘;’.\ If 1 had to 1earn 'the proéss in class.' probably \) ’ (J =
- . « wduld have been bored ‘to death. By usmg the comqur. T not nly was .~ : 4~

\ i ’mtrodu}ed to computer1zed 1nstruction. but also was kept actively. k( )

. \ . invoTved An the learmng proceSs. I was especially g]ad to have tdken
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[}

the course found that a girl who was student teaching where I
will be next term gave 50 ‘phunics lessons -in the first five weeks.. |

7 g . , :
knew nothing about 1t before, but now | have a good foundatron to build

a

- » .
! '

\ - . ’

Very helpful. 1 knew foth1ng at all before the course I

P

;hlnk that these {ypes pf courses should be ava1lab1e an other areas,

{
. . . ¥
too. - ’ ‘ o \1

-~

,G‘F"JG‘ c

SN
At times 1 dign't &now somethlng or 1 wanted to iue a}on some-

thing and 1 was unable [For example,*tt was very frustrat1ng when I
d1dn t know somethlng and the computer kept saying, ”try agaln et; "o

a"and then | d1dn t find out anyway I enjoyed the program and bene-

>
.
‘
A
\ ’ )
- ,

-9 . ’ N / . ' r ! '.A ’
- <

[N

f1ted by 1t f

[ .
1 fEel thlS course was vEry good because "1t presente( materlaP
whigh [ really d1dn t know or understand as 1t really wasn't covered n

) my.e1ementary years:- ( I feel it will be very benef1c1al ;ta me when I
E a

start teachtng.‘_;"—\y . ,:": S
' (

I. PSN\ ' : o

s

o )I lllEd at--byﬁ I'm not 901qg to have to 51t through hoie.*;

course im ;t--and that‘g nice. The progfam wouTd have to be g lot ™~

e ’

t’

A S




section but feel that this isn't necessarily i1mportant for'phonics
. 1nstr%ction on the elementary school Tével. . As. educators though, I
feel. that teacheF;'of read1ng should at least have an awarene§s of

these phonet1c 1ffereuces before they go into a teach1ng sttuatﬂon\

Thererwe e tumes when the program 1tself frustrated me--not

. . R} 4
accept1ng co/rec answers, "slow responses and transitions. But\{nam

really glad that 1 have part1c1rated in your -project--have Tearned more

than phonics 1nstructlom Thank -you. - v ‘

) P..S. Your thnal test is much too long.
. c . ,

‘. J. PpE o et "

LY

I enJoyed 1t,.great learn1ng experlence, llke on€ to- one

~

leqfnlng teach1ng s1tuatuon Th1nk computers ane programmed wall,

Think more courses should be given this-way.:. . . BN
. N , : N i j ’ ,} i
‘K. PNM g - o

I felt the course was'structured wel]-because‘l feel'ft dealt ..
“with a great many aspects of phon1cs and ghonics. 1rstruct1on It ’
really did presept a great deal of repet1t1oh and th1ng§ weré'always
be1ng reviewed which I feel 1S good The only thl"? {kfe}t was wrong

-

was th1s posttest, 1 feel i\t was ‘really too much,

.

. . . ’
P .

The course was good 1n:that# ga)ned a lot of knbw"ledge about
1nstruct1on Also. I-Tike the fact that it Was taUght by com-

profs. However, I thought‘the posttest was much too long -
, . /o'_ o

-




.
-

AN S

< ) , . . . . :'-\ i
Respond1ng»to questlons Was often frustratlng when computer ’

wou]dn t accept answer because 1t wasn t exact wgrds the frames were o

good“in that we tould evaluate our owﬁ-answer - .,

I don't_ th1nk it 1s good to el1m1nate ﬂny parts of th//program ‘

< i 14 .(l

based on the pretest - you can answer th[ngs on the pretest acgordjng : .

- -\ -
b to ekper1enoé wlth them even ‘though you may not completely understand .

hy,* © . ) - o A R
w y . ' P‘ ' % ’ £y >
I th1nk the Ln1t is a good ohe for those who knew noth1ng of . e

3

.-y

Phon1cs before There was an awful lot of materfalj91ven I aTso D R

: ,‘ . think 1t was good to g1ve the sample lessen as a’way to app]y\our

1earh1ng

- . 7 . . . . [ 9 . - .\ ’ .‘ - - - - )
i ® n 7 : “« , ) ¢ 5‘. ’ L ) ~
' N PRY : PRI —_— :
\ ’ ’ .'/ ] A ’ . : ©
. . S thought the>course was good; Interestipg, to the pointg easy

S "tb understand Ty S ) o K iy
. - . : /}

- The text requlred\too many memor12at1ons of Jdetter combina-

-

. ] v - ,tfﬁh I thpught perhaps were unnecessary ]hey cqu]d be kept 1n.book

oo, TTor notebook " But 1 cap see why 1t was necessary to ask’ them on this

i

part1cu1ar test,

. L
P - . . ~

< T o
. S The course was motivating for several reasons; -it was a' unique

and interesting process; I could compete with.myself and I eduld‘go at

v _my own pace. . ) - (' .- o ! A

[T

. Crit1cdsms would be the troubles from the machines.

[ N 1] . .
. 1 . - N
s v ) % A" . P .
- -
. { -
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. (
1ists--1 don't féel this is necessary as you can always. Jbok them up -

useless memor1zatlon '

:techn1ca1--too Tong to change frames. ENJOYED COURSE

Since we are the ones whe-wil1 be introduc%ng phonics to the children.

: ' 283 "

P: P@H

I thought the course wes good but I 15ke to see a teecﬁer
beeause then you can see his facial expressions which give clues to
what he wants you to learn. I really learned-a lot even though this
test m;y not sﬁow it. ,But_comeared to what I knew when 1 came in, I

learned.a lot. I wish the'machine would have gone faster and not soi_ - = ° ’

y
4 .

many'il]ustrative'1essonsf

Q. PPH , Lo

Rea]]y feel {1] 1earned someth1ng from course

ObJect to Iength of. test--much 1nvo1ves on]y memor1zat1on of ‘ ‘ v

4

f ‘..3 | o ) - )
\"\' . ‘ ‘ - ., 7
One GbJECt]Oﬂ to courSe“}54constant repet1t1on of VErj s1m1lar ‘)

2z,

.

'lessona over again. Uther thédn that the only oblect1on I had wa's

. . S, ~ \ ,
R.” ENN oo o "o . e . :
, . - 'd e . ’

, I found th1s phonics. prOgram to be<extreme1y he]piu] and worth- .
while.” I did enJoy working through thé program and I do th1nk 1; ';_' 5-"

shéuld somehow~be worked 1nto the E] Ed. curs1culum because eveﬁyth1ng SRS

given in the;cqurse would be of very_good‘use for any E1. Ed. ngor

{

~




L . . N
I felt that the course was interesting but that the exam was

not! fair. It asked for total fee.d'back of‘ mem/o/r‘l'zed material and pot

knowledge of material learned -1 feel n’bre'emphasis should have been

. ~
placed on the latter.. ) . p

" Worklng en the computer was. 1ntere5t1ng and. the set up was
gooq © AT the matenal 1 have learned’will come in handy, Iti.has -
already helped me in read1rfg projects with small ch1ldren The ma\
r1als dou‘ld be uSed ror~later reference and that is one reason I don t

o understand the complex details.used in the exam. Somer the ques-

I3 ‘s

t1ons weren t worded well enough for me to understand what you want:

it may have been my 1nte§pretat1on ‘of t quest1on or 'lncomplete

headings 1n my»notes
T. peHp ) EE I
¢ ‘ s

1

*The course was somewhat dull after a whale it was_‘bo'thersome

to wa1t for the delay . that the computer‘ was always making. More -

variety in the, met}h:?of presentatlon of matemal would have brought
h

more interest., Bu e cours/dld teach the pr1nc1ples “of phon1cs I

<7

. am afrald that most learners though would s00n forget all but the most

o - .

“ basic r1nciples 1f. there 1s no reyiew or follow -Jp.” Possibly the

f
cour'se .could be used in conj\fnctibn With other modes of instruction

O 2

such as d1scusswons/4 work sheets, lectures, practlce teachmg, etc,

There‘lhoul,d be a way made of making the students study as they

go along in the toyrse. Poss1bly test1ng for evaluatmn could be.dane

after each major section of the course instead of all at ohce. - L
. "\ .

.
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N S oS ‘
“, B, oPeH T - \
. S~ . i , - ) . . . T ‘(
' : I thought -the course was outstanding. I feel that the lessons

4 . were' Well structured and most 1mportant1y of a]l, they gave me the .

o Y
necessary procédure pr1nc1p1es and content - .

Content everyth1ng was 1ncluded Th\re\was only one prob]em

LA .

In the pretest T chose what [ thought to be a ridiculous answer since

: ’ I didn't know There shou]d be a cho1ce box say1ng I'don't know’” : :

¥

Othen than that, content was excellent + ;

Procedure : great comb1nat10n of audﬁo CRT and imagg . The
. -l L ‘ 1e§sbns were cJear and easy to fo]]ow, and the repet1t10n dr111ed
. / ’, N .

S \"procedure into my. head. o o \

A

’ \\ N ' pr1nc1gle the pr1ncxp1es tsted were good but the best ) /)

‘ i th1ngs were ‘the implied pr1nc1ples .1 just can-t measure -the amount of . -

v 1nformat1on«—I\U—gbt\\ffom this. : ' T .
. ) . ) T e
7 VI: PDD” 1 > M ‘ ’ ! . -
’ e L 5 . , 2, .
*The eourse was well structured; it gave a good step by step

S

41

, 25927 St presentatinn I felt one sampie lesson would have been sutf%cient

2 D1fferences for d1fferent concepts could have been ment1oned\ but there ) Ty
: TS R
» . /_ was much repet1t10n which was sort of bor1ng - -
— *

. W, PKS : . ,
-» - 2 - ! ’ . »

: ) : "{ I feel the course\nag wdrthwhile. It made learning phonics-- Ty
'1 . . ' someth1ng that q‘ssn t particularly exc1te many\peopIe--a fot more §
"\ - ‘ jnterest1ng. I was also 1nterested in part1c¥pat1ng Pecause I've feard
of CAI &nd this is probably the only opportunity Fwill have in college
~ to actually see andtunnerstandvhew tt,works.l‘Meéhanieal nifficn1ties

. y "\ often proved frustrating to myself and others. ijever,’ltrealize this .

, 1] 4

. . . . . N <
’ ) ~ - : - // .
- » .
- f . ’ . LY
.

. J * 4 ~




is not part of the progr%mi’ This made it seem much longer than ™ = K
‘actually was. I feel some of the quest1ons on the posttest were -

rather amb1guous—~not clear.

.
- . [

¥ X. .PMD</ - . o [ AN -
o€ o , ) U .
I thigk this was a worthWhile idea.- It was well organized and :

s

v I liked the 1dea,of us;ng a computer. The course howe» G & have

- ‘

enough examp]es of the areas stressed 1. would fee] a lot more com-

.-': fortab1e teach1ng phonlcs now than 1 would have before. I also think

1t would be worthwhile hav1ng th1s for a ten—week course for prospec-

t1ve teachers(\ L o S
. \/: : . / g - - ~ : -.‘
~ Y.  PAM _ ) S L

I enJoyed tak1ng the ph0n1cs program, aﬂd I, feel I at ‘least
«-*Tearned some general information about what I had never known anyth}ng\\
about befq;e This test was' d1fT1cu]t for me because 1t dea]t on
spec1f1cs and deta1ts - Had I knowyn th1s I wou]d have been better pre-

pared.for it. 1 feel, though that -this course was effective and I

have some valuable notes that will aid me when I do have to 1ntroduce

)
>

2 - phonics to my own class.

7, PBT T K
I thought the course was verz,we]1°organiied sequentially and .
‘the fact that I could work at my own rate is very good. 'However, there
were severa] instances during the course that a quest1on was a bit
ambiguous or just not c]ear in my m1nd It was unfortunate that I

could not ask the computer to c]ar1fy a statement or ask the instructor -

.
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just what was meant'ﬁy‘thewstatement. Overall, I think it was a good o \
! = ? , ;-
"course and an etcel]ent one to be usedffth the computer. ‘ . R
AA.. PDC ' K ‘ : .

! { - - * -

The .our.e was excellent. I would 11ke to see some sections

-

. . v T \
of every.course done on the computer.. The.novelty 1s what made it S
~ ‘ ' . ’ : /
interesting to learn not. so much’ the cohtent material. I also liked l
'y L N . k3
the self-pacing-and optional reviews at the end of each section. . ’ -
’ r ’, « . ¢ A' . +

. .
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CAPPENDIX J :

- OPERATIONS ANALYSIS QUESTIONNAIRES -




"

OPERATIONS ANALYSIS:FOR‘PHONI

'S
b

R . o . AUTHOR
o N |
ot NS . .l .
\ Please answer &ach question below as thoroughly as yo. can. The com-
ments' and recommendations you make will be used to opiimize future
course operations for the Phoni program. .. -0
\)l ‘ LN .
% . . . .
1. What. specific operatinns did you perform in the development and/or
operation ‘of the Phoni program? ' : ' _

L S

a. selected cours: topic - v T
b. wrote scope and sequence of instruci;on

c. authored all instrucf?qna]_mater1éls .
d.” edi@ed and checked colurse materials on-line

e. tested materials with testing graups

f. revised and retested materials
- g. developed va]iddtion p?aﬁopnd ran vaﬁidgtion study
h. -drew and-described images on image reqhest‘fdﬁms

i. arranged for narration and special effects for audio
recordings

j. scheduled ahd supervised students
k. requested and analyzed student/ records
' 7

Did you experience any c6mp1{cafions or unﬂué'difficJ]ties in pe?4
forming these operations for the Phoni program? If so, could’ you
specify the, task and the dit{jculty? :

{ -

a. . lack of programming time and-other teChnicalfsugport

because of lack .of #inds ‘
technical difficulties dué to systems breakdqgn
some_difficulties becaqsé of programming "bugs"

. enot bein§ fully aware of computer capabilities
.‘_' . (
. @ ' !
. What recommendations can you make for inproving ‘these operations in
- future course development? What suggestions can you give.so th
such complications can be avoideq in future operations? .

~ a. author sophistication with camputer capabilities

b. author knbw]gggg ofﬁpﬁpgramming and especially of proctor
usages to cope with “buys" as they arise in program
N ° ’ .. .




-
A

.

. knowing exactly what data may be obtained and in what

~ form q C ) \ . ;
Ja\not make any last mlnu;e changes that cannot be
-properly tested . . .
do nﬁ; iindertake any project without complete pssurance of
funding 7 . ' 0. [
thorough paper organizing and editing before putting
material on-line . e

Jvery close communication: and p}anniﬁg.petween all tech-
nical staff and before beginning any authoring

7

(4

/ | ~ ) R
Do you have any general recommendations for.the future optimiza-
tion of this product? \ _ .

.. revise materials and update .edit, functions as recommended
in text - \ P :
B A ' v {" e .
z b, retest materials under conditions suggested - o
' 23 . < : .
c. Spnt1nue to use course .

.
3\ »

-

Did you note any”prgéikces followed in the operational stagés of

this program that Jou believe should be maintained, incorporated
in other projects or that you noted as assFts?

a. experimenting with various strategies

b. author proctoring _°
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OPERAT IONS QFALYSIS FOR RHONI * A

i .“" . "] N . - - .
' B : . o PROGRAMMER -
‘ e - “Please answer each‘guesfion below as thoroughly as yoi can. The com-
1fents and recommendations you make will be used to optimize future .
course operations for the Phoni program: > ’ M W
¢ ' LS * . ". . S . ; -
A i 1. 'What specific operations did you perfgrm in the develppment and/or - . :
- operation of the Phoni program? o ' . , ‘< ‘

i

! . "~ a. developed lab2ling scheme for cogrdinating audio, image Ty i
' and CRT N ' . ,
b. prepared authered material for input - U e '
§~ logged Amage requests and ferwarded to graphic_artist "
d\ debugged initigl on-line-matefral
& proofread, edited and annotated audio sheets priBr to

narration . . '

f. made on-1jne revisions and corrections fgom author . ' p /
- suggeétions ‘ : '

y g. listened to“ipfiial.audio recording, adjusted: message

ikngths, noted whege rerecording "af necessary

A y .

oy

] - . A

2. Did you e;;%rience any gomplications or undug difficulties in ™ D e /

performing Lhese operations for the Phoni program? £ so, ‘could - - . .
you specify the task and the difficqlty? , S :

. a. bugs infprogram resulted from change§ in’ audio script'at )
time of recording with.no notification to programmer )

b.g Tast minuté revisions by author before a student run

4 .
- A . . P

- 1
4 ' ‘ .

v ;
‘ : . 3. WNat recomlendations can you make for improving these operations in ’
) future course development? What suggestions can you give so that ‘.
" such complications can be avoided in future operations?® ’ o
o . h

-
® a oO-

. . a. al]lchanges in audio, image, or- program be noted- in
’ written commun}cation (and dated) between author and

programmer ' N .

4 . “\] ’
- bl ' * '
{ ) * ' ‘ (]
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. / '
*"\/

~

Do you have any general recommendations for the future ‘optimi'za-

.4, -
b tion of this product? i» ) .
- i} - Only through use and review based on student performani
! , - and comndpts can optimization be achieved. .
- 5. D1d “you noté any assets of this program that you believe shodld be -
v ¢ maintained or that were outstanding features? - ’
» . 4
» ! a. creative use of the medfia o
\ . - b.-individualization of colurse matgrial determined’ by student
| " A Co L need an\\studerrt preference L
. - . . r
. . 4
. . e
< /‘ €. ’ A ] I)
/ a ’ -
o - . ,
» ' .. '
‘ 1 \ \9
. .. ‘
' * ] N
, ' + . ’ ) \/ . -
‘ /‘ - - - '
" — ‘ 4
Ay , J
. o
\ ’ '
- k!
L) .
( " 13 4

N

i o
-
-~
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a. e *\vj N 1 . st ’7'
C, ]OPERATiONS ANALYSIS FOR PHOND.
. . - ) % . ) ‘: K 7
a7 ‘ _ \ , . N ‘ -
T h S | - CAI GRAPHIC ARTIST
h \ . ~ L A
. LN - ~ N .
s . .3 SR oo
' Please answer eagh'question below! as thoroughly as you can/. The com- .
. ments and-xgecomméndations you make will be used to optimize-future
- . . course bperatioms for the Bhoni program. y ST ﬂ
L Yo . ’ . . ~ ' N < R i) . ‘.
' ' 1. What specific operations Hid perform in' the development and/or
, operation gf the.gyoni progran? . - o d
Y pre,pareﬁnd tested CRT graphjcs’ .
. b. prepared copies for photography 7
. 13*71; ¢. assisted with photography’qf\reelg—f .
- v ) . - L
- B d. - . U )
/ ( e. Q . ' / g2 N -
. N [N N
/‘ - ’ £ (‘ T y
" '\.,~ ’ g. - ‘ 3. ’ )
! ’ . R * . . 4 k r
- 2. Did you expérience any compli ations or undue difficulties in peri'
e ‘ .~forming these operations for the:Phoni program? In .sg, could. you R
specify the~task and.the difficulty? . ' .
] ) ~ : .
\’ . ~ a. only &me constrdints - ] : . K
4 € P b ' » . .
ct + L’ . ‘ -
', d' . * ) <« N <
' Y ' , e
f - . ’ N
‘ g .‘ i 5' 4 P
. - ) .
- r’\1 . . . . ¥ - ~
3.- What recommendatidns can you make for im roving=these operations in
"~ future course development? .What suggeStions can you give so that .
\ . ~ wsuch complications can be avoided in future operations? . ) }

preplanning between author aﬁq.artist

‘final check of each image as soon as proof is developed
(should be dated and filed)

c. al[ow more time for,;mage and reel‘production

-
Y

4

-

“'NM"‘."” BOPSLLLG Y ht wiyz,n
[}
’

-




) L "d. set up production schedule and follow as closely as ~~ “# = -, -
s ' - posstble ) . ' PR '
. : . » . .) . ‘ 1
. . . . . i . ) ~— , Lo " Ut , ) ’ i
[ e " 4...Do you have any:general recommendations for, the future optimizas L,
. e tion of this product? . : . . ) o
. a.‘ (A . E ' . - . ’ ) ) _‘ o b -
. . . , R e - , .' ) I3 . ‘.
* . P o . N v A ‘ N \' : - ‘
: ' .- 5. Did you note any practices followed in-the operatiqQnal stdges of .
e this program thag‘you believe ‘should be maintained, incorporated S s
Ve ‘ . in other, projects or that yku noted as assets?’  \ - 4
] . v . S , tc . LY
. L T \" a. yés; hgarty approval of the attempt-To gather .real informa- b
. v : . tion and appTYv itto the course preparation strategy - }
. : AU & ‘ : R ' -
~# b. e \ ~ . . Y : .
. v - . -~ » . : . ’
, R 'S - \ .
’ [2
e. . L N
A . . 4 \ - -,
\\ 4 * N [y >

.
2 » »
3 . .
R . Lon P 7
. . .
N R . ‘ ; N
7 i Vd ~ ] . .
\ * :
~. . ‘< . - [
£ L4 °
. . Py
* - »
'.'-\ . » ~ R
. . .
- \
- H
. ’
] v
.
*
-
1§ - -
L d
L] -
4
-
< ¢ .
- ~
] : . N
. .
“ v ' - TS
' -
. _‘ * - :
1 «

':} -
. : . .
H . |
. i . )
N q
B - . :
3 »,
= - 4
Q
'ERIC, § : -
“ l .
JAruntext ted by ERIC -~ at
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OPERATIONS ANALYSIS FOR PHONI -

; | . % SYSTEMSANALYST

COMPUTER(@PERATOR,

[ 8

"Pleqse-answér each question below as thoroughly as you can. _The com-
"ments and recommendations you make will be used to optimize future

course pperations for the -Phoni program.

-

. . . . ‘ S0
1. What specific operations did you perform in the development -and/dr

operation. of the Phoni program?

-
-~

assigned student ID’numbers .
." readied system. for daily tihe sharlnyf i
syStems manipulation for cperatidnal debugging

.. process student. records reguests ),(3
S .. .

—

r

L

L

/‘ . 3 / . —~ ] ) "o ; \7\\-‘
L .

2.-Did you experience any complications or undue difficulties in per-
forming thase operations for the Phohi program? If so, could you
specify the task and the difficulty? ° .

- ‘ - 4
a. .No more gpip usual; however, the fact that the situation
cited under "c" (No. 1).exists, implies problems.’ .

It was difficult to fulfill student reeords requests in .
the short ‘time allowed. -

What recommendations can you make for fhproving these operations in
future course development? Whati.suggestions can you give so that
such comptications can be avoided in future operations?

3. Allow dmple time (to be determined by systems analyst after
review of requests) for requests. L S
' : [
b. More test runs needed to catch errors. :

{ . N




C. Make sure all data requested are needed - ‘

-

2

“4 Do you have 'any general recohmendatiqns for the futire optimiza-

. DA tion of this product? - .
\ Tﬁe more pressure (compression) the peg g of a «
program, the less pressure in the en . . . e
: } . /~ v
e 5. Did you note any practices' followed in the.operational stages of
this program that you believe should ‘be maintained, incorporated .
in other projecqs or that you noted as assets? -
. _ a.J Good authd?-programmqr coordination of efforts throughout,™ |
. T . . provided “for consistency in program development. .
b I T " . .'
3 A c‘.' hd -0 ~ " '
. d. LR
' , -\ e. *' n
J 38 S \‘ c/
g. ’ o ’ -

1 " or

LY »
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oot OPERATIONS ANALYSIS FOR PHONI ) . .
-« . 4 * 7\’ - . - ] l‘
~ _ ‘ ) " = TECHNICAL SUPPORT MANAGER:
. "\,_ :. ¢
Please answer each question . below as thorougifly as you can. The com- , .
** ments and recommendationg you maxe will be. uged to °optimize future < .
course operations for the Phoni program. °* ‘ «
1 ) ' “ ' [y . ‘ 4 - . . .
1. What specific gperatidns did you perform in the deyelopment and/or L
operation of the Phoni program? ‘ : - o
: a. coordinate/proddctipn of image reel - ' o s,
. + b, coordinate production of audio charts N '
c. coprdinate system schedule . f ’ A
d. adninistrative staff of lab e T
I .
e' * '\{ . Y .
. f. ’ ‘ . ¥ A A . i .\ e
,g' : . . . L ’ D . 1

N R - )
2. Did ybd‘expé?ience any complications or undue difficulties in per-
¢ " forming these operations for the Phoni program? 'If so,. could you .
specify the task and the difficulty? : : .
]

" ta. had a great deal of difficulfy securing the iﬁage reel on : e 0
time . N
\ v
b' v ° -
L C. - [ . ':
« d' \ . * »
’, e' A ) -
. f' . . . oL , . . A
Jg' C , S ‘' ) . X
- = “ ¢
’ ' , ‘l - '.
© 3. What recommendations can you make for improving tﬂtse operatiops ‘in l\
future course development? What suggestions can ybu yive‘so-that : ’
such comp]icating‘can be avoided in fyufure 0peranons? . )
Al ’ - - L
v a. A very close working relationship is needed with al] »
N parties concerned. : . °
L b. * At least 6 weeks“notice is needed for image reels ° )
. - ) ‘
[ 5
. . ’ :
> &
e . /..
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s
'
. B : ~
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n" l» N s 3 .

M A , . . . R

+ . - - . -
, . a

. . - ¢ -

N ) : ’
, c. A(H{se relat1onsh1p must be established with all projects
’ . . in the Lab. ; Care must be taken not to_assume that the Lab
4 . . N ' *_exists for the support -of only one prOJect . '

\' .
. . d. Aueguate debuégmg time -should be prov1ded before thé \, )
' ; . . course S ‘made avaﬂable to. students. \\

L " , e. ‘_} L 4 . ) = L . |'. . ) -

> 3 RS *

¥ V“‘

v ‘ , g. ' - 7 L
. ‘ . . ,. f"/',\ . \ ) . & -

-

g, Do you have any general recommendatiths for Iﬁe future optimiza-
tion of this product? .. ./ ’ \

. - ' \Y} v
ST . - ’ Ade’quate dox:’umentatmn must be provided so that fusure
N RO .employees can centinue to work on Phoni without any contact
i “g . T .with the people 'who developed the cburse. - The documentation : -
. e F - must be in order that the cqurse could become operatVonal “in -
. . a matter of days after remaining dormarit for a number of years. : ’

Co o The CARE’ 1 ,2nhd Elmath documentatmn mam.aTs would serve as
. . s - ' a gOod mgde] )
. : . . "'\ . '~‘. ’ . .- - . >

- _— ‘ p1d you note . pract1ces followed in the. operational. stages of
- y « this program t at* you believe should be mintained, incorporated . .
- ot ' 1n other proaects or thats you noted as assets? : ’

' - : :'a. Many of Rhe. "mtty gr'itty3" details were adeq!uately
. I l ; . handled by the Phoni staff

—< . b, A great 3;1 of pre- pianmng appears to have gone into the
Y - woaect ior to the t1me the proaece became operational.

/ ’ * . - \

-t
~
)

- ' ‘.
e
- o

g, |
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3 - Y - OPERATIONS ANALYSIS FOR PHONI- .
. i ‘ J\ ’ : . . .
, - . 7 ‘ . ‘ ; .
. . . _ )
' - - - . 1 ' f AUDIO SPECIALISI*/J r’
3 . . . - . / 5
. . - . PTease answer- each question below’as ‘thoroughly as you can. The com- <:
N . ' ments ‘and recommendations you make will be-used to optimize future -
S course operat1ons for the Phoni- program/
, o
R N .. - . N
) ~1. What spec1fic cperations did you perform in the deve]opment and/or
/ - S 0perat1on of the_Phorii program? (//
a.” Helﬁed,wttb aud1o record1ngs . .
LA s b. Assemb?ed audio recordings. into coucge N
. o N ) P .
. . c. . = ,
R . Y . 1 —
. I . . . -
-, — > d" ) BN , e~
LAY ) P . . ,t // e.& . .' R v .
> ¢ 1," g N R I~
Y , // = ' . L i A
- -, ' /// " 2. Did you experience any complications or undue Mfficulties in
) ’ 7 3 performing these operations for the-Phoni program7 If so, could
/S . you'specify the task and the d1ff1cu1ty7 . .
/;" . . R d .
/// e a _None
a | b -
£ / - . - c. \ ’ .
. d, ) ‘
(.
e. , '
S
SR e 3 -3 i ,

\ & .
3. What recommendations can you make for improving these opevat1ons in
future cqurse development? What suggest1ons can you give so that

Je" suth compltcations can be avoided in future operat1ons? \\
. = N L4 - - -
~ . ;i' . )
. . C'~ - -
7 \) . 0 do ' *
l . ) eo A)
M » ' % . «
v . . .
§ r - b - -
KLY « 5
{ . . Py
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4. Do yoy have ary general recommendations for the future opiimiza-
tion of this product? - -
. A . '

r T

5.%Did you note any practices followed in the operationail stages of
this program that you believe should be maintained, incorporated
in other projects or that you noted as assets?

«Q -H © O 0O T o
&

I S



