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ABSTRACT

4

rN4 4'.
Computer Assisted Phonic Analysis: AtValiaation Study

This study was designed to determine wh6ther or not e.aomputer-

I

assisted instruction phonics program could: be developed nd validtted so
,-----

that 80 percent of the subjects would achieve 80.percert of the terAnaT
J...-.- ..

.
.

criterion oblectives. Several rela4ed purposes of the study were to
. .,

answerjthese,questions: \
-...-

'4
. - 1.

1. What is threneral status of the pres,prvice teachers'
. knowledge n phonics prior to thecdinputer2essisted phonics 2

h program? , . :-

, x.t.
2. How effective were the cueing and-rpractice materials of the

program as determined ply the difficulty bevel (80percent)
of the mastery items?

3.- Which- criteriontist items met the 80 percent criterion
level as d which warranted revision?

4. What ts the feasibility of the instructional strategies and
tactics employed in the testing and instructional programs?

5. How effiCient were the-authoring-and technical operationsi)
during program development and oration?

The program was aliklinistered 'via the ISM 1500 Instructional Sys-

/
tem,-to the validation group during the fall of 1972: Each of the 36

t

students in the Validation group wes an undergreduate and enrolled in
-

the undergraduate reidin methods.course. .The students.wene adminis=

A

rred the pretest, b nch to instruction based on pretest. performance

-and administered. posttest off-line.

Posttes performance indicated that tlie:course was valid fbr
.

instruction at the designed level foh-the subjects with,whom it was

used. The analysis of the incourse materials revealed that more than 75
.

percent of the maStery/items recorded difficulty levels at or above 80
.

1
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percent. A comparisonof the pre and posttest performance revealed

empirically significant gains for each student. These gains-indicated

that the CAI program was effective in changing the behavior's of the

students.

The strategies of branching based on pretest performance, the

use.. of `illustrative lessons, student self-evaluation, computer-evai4-

tion of multi -lined conStructed,responses proved to be viable

strategies.

1

The operations analysis showed maximum use.of the computer, pre-

4

a

It

I

:
A

planning, as assets of the course development phase- Some limitations
-.-

of course-operations were pointed out: last minute changes, rush for

data fromhstudent records, lack4,of coordination of staff perSonnel

during the initial hases of the program.
. ,

. .

These recommendations weremade.for further research and course
8

optimization:

.1. /The course should be a reqUired unit of instruction io'rpre-
service reading teachers and that these futuri,group be
used for updating and optimizing the course.

la

14f

2., A "mastery model" shodld be inCdrporated and,that-this
mastery model be tpsted wirth a 90/90 criterion level.

3. Some consequential evalVtion'should follow the revised .

course so that theffectg of the program onAchanging
teachers' classro ,behaviors may be dqermined.-

k
4. Rpseaithers andecouse developers shquld use a mini um of . .

three testing grodps with a minimum of 15 studdnts typical
of t validation population before running the validation

, stud

I.
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CHAPTER I

.INTRODUCTI,

IJ

t -;

Origin of and Need for the Study. . /
., ,

1
rk ,

I\ 1,..1' 4 More than a decade ago, a conference of reading experts . :0
..... . ....-

.)

(Learning to Read, 1962) relibrted a consensus-on the value of phonics: '

,
,

We consider phonics o of the'essential skills that help
children identify printed wordSlhat they nave not,seen before and
then understand the merling th4t these words reprers-elq.. Without

phonics most childrepAannot become self - reliant,. discriminating,
efficient readers. [04 3]

. 1
N )

i

_ .

.

This statement set the stage for further individual testimonY

regarding the importhnce of phonic analysis. Smith .(1963) alleged _1

that word recognition is the most fundamental of thy, reading skills

and toat,without the Abiillity to recognize words, the )ieading Process
. `

cannot proceed. McEathron (1963) paralled Smith's (1963) allegation

by attesting that many children will never master reading ;Nils

unless they are well taught the simple phonetic printiples. Heilman

ar .

0968) pointed out that children must learn to associate speech sounds

)

eth the printed letter representations'. In fact,. he believes- that if

4 , a pupil does not develop technique for "sounding out "unfamiliar /

words,, his chances of becoming an independent reader are slight. So ....

important is this skill to children that it must%bettaught systematil

tally and well. .1
- ,

Aoreover, skill in teaching phonic analysis has-been Clesig-
t

nated one.of the most essential skills for reading teachers. (Betts,

i955; Heilman, 1963; Curry and Rigby, 1969; Spache and,Bagget, 1965).,

1

V

4-
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?

. Norton (1959) pointed out that successful teaching of reading at the

intermediate lAel was dependent do teachers acquiring a sound know'

edge of the bask skills .involved i\lord recognbtion

While the need, or good phonics instruction fo-r chlyren has
;

been firmly. established, there are serious doubts regarding the ade-_, ,

quacy of phonics instruction in classrooms today. Resea(ch (Bond'and

f r

' Tinker, )967) into reading,disabiliy reseals that lack of or ineffec-

tive word anolysis skills is one of the major disabilities among tits-

abled readers in the efepentary,schools. . 'this finding extends into
, iA ^

%

the high schools and colleges where, as Ford (1971) observed, more

than half of the students entering the small colleges are di.sabled /I

readers wroite major Impediments are the inability to rlacognize words-

qbickly and accurately, dit:ic16 words into smIkles and pronounce

words. She concluded, from her experiences, that these students w,i11

not gain much from training in vocabulary development, rate.and cow
.

prehension unless they master word analysis skills.

'While the causes of reading aisability.tend to be complex, one

factor contributing to Many reading disabilities-is4neffeclive

teachittg-(BOnd and'Tittker, 1967). But to whatbayinadequate=teaChing

be attributhod? It is realistic to assume that pre and inserv.ice

teachers wanfto do a good jab. One reaSom that they do not do so is

that they haVe not beeotaught'how and n somecases what to teach.

This -hypothesis is based on the theory (Popham, 1965) that the rela-

tionship between'teather effectiveness and teaCW knowledge of con-

tent is positive and high. Granted that this theory isiound, one

training source to be reckoned with is the teacher training

institution.
1 '

4
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An investigation directed by Austin (Austin; Morhsoq,
A

.r

Kenny;-Morrtson, M.; Gutmann and Nystrom, 1961) rdVealed that many

-

prospective teachers do not-have the'necessary knbwiedge base in:

3

phonies.
,

-The inves(igators reported that college superyisors and
, .

cboperatfng teachers, agreed that the greatest content lbefrcit of student
......_

.

1

.,

,1

teachers in ceading was a lack of understanding of phonetic principles:,

This group of experts recomaended.that college instructors takegrelter

respoinsibility in making certain that their students have mastered the

principles of letter-sound relationships and structural analysis. .

Farinella's (1960) appraisal of teacher knowledge Oflphonetic

and structural analysis led him to conclude that while teachers

readily admit the importance of phonic analysis instruction in their

jobs as reading teachers, they lack the necessary knoWledge to teach

these7skilli. Studies by Aaron (19601JnilSpache (1965) disclosed

that the teacher subjqctLtg their respective investigationl-rhad 1.1m-

ited knowledge of phonics and syllabication and confirmed the need -for

L.

upgrading preservice instruction in phonics/and phonics principles'for

primary and intermediate grade teachers. --%
/'

-

P'

4
It is highly probable that the xtensiveness o the phonics

t
content does-not render it likely to r dive' the lull and intensive

,

coverage that such an impdrt nt word analysis skill merits. Hence,

fil

44

preservice teachers are overview of phonics in their methods .

courses that is hardly sufficient to give theM,the necessary knowledges

and skills for teaching phonic analAis effectively.

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

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



c

4.%

0

because ,the teaching of ptiopics contpt an the stsrategis and pripci-

ples involvg4 teaching phonic analyais,a knormbus_and time con-
,'VP.-

sumang tasks. Spache and Baggetts' (1965) and Aaron's (1960) findings.

` do not suggest that teachers will'learn to teach letter-sound
,.

rela-

tionships effectively simply by'teaching. For while experienced

teache'r groups apkared. to know more phonics than dia inexperiencs0

/
teachers, neither. group's!-Collective knOwledge was impressive.

)4inkley, (1971) after years of work with graddate,students and inserv-

te training programs for reaciptag teachers-0 avered liat the avrage

,teacher of reading does not know as much pheicsras tfie average4hird-

grade pupil.

Present e) ntarrschoOlassroom instruction in phonic

analysis demandsthat preservice trainidg take on a greater responsi-

bility in^hyping 'teachers master the content of phoni insttection

before goirig into the5lissroom. To date, preservice'methods courses
.

.

haye not met this responsibiliti, fully. The(state of methods courses
4. .

is Aewed by readinisOeciatists.(Norton, 1959; Austiq, 1961;

r

Spache, G. and Spache, E.,11971)' 0 warranting review and revision
.

mainly because classrooms are manned by men and women who are nett

ully prepared -eta teach reading,

4

./ ,

1 The question of how to best provide the content and procedural
. .

,

guides for phonics instruction that ire needed by teachers has not

been answered In the literature. Having teachers learn on their own

appears to be inadequate;. "learningt-while'feaching" seems to be too
A

risky for .it cannot. be assumed that pupils are receiving a good and

systehatic base in phonics while their teachers learn; methods courses

apparently lack thertime to go into the contet.Pf phonics thoroughly.

SW
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While methods coUrsts have been appraised and methods course,ieachers

apprised of the limited= of
%
the courses, little has been initiated

tOeffegt positive change. Teachers have been constantimpreSsed:

with their respoisibil ity forteWching phohics; m ofiethd4s crses have
t

been handed directives for content. Unfollunately,.very little con:
k

crete'instructional improvement has been generated by the criticism.

It has, bedn recommepded :that teacher-education institutions conduct ,

reseawch to investigate and determine the tea'sibilllity of various types

of Programs whiCh are purported to be promis'ing in instructional qu41-

ity. few programS have been investigated. Possibilities for educa-

ting teachers in tpilics must. be explored if thepr9bem of poor

phonics-instruction'in the classroom is to'be.alleviated.
4 .

'Since the content of phonie6

teaching 'Atonic analysis to children

and procedures and principles, for

are so-Inclusive,, it is. very

unlikely that preservice teachers could master the content even if a

larger segment of time were appropriated in methods courses. 'There

woad be many students receiving both repetitious information and

'practice,; too many students would not get enough practice to master

the content. Students' prior knowledge, learning rates, and working

rates are all variables to be considered aryl accommodated if learning

is to be optimized. If every student were provided only that Uforma-
.

tion necessary for him to achieve certain prescribed objectives and if

he were presented that information at a rate and in portions suitable

for him, it is axiomat4 that most learners would.achieve mastery of

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

the Individualized Approach.

.4-
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A

-- Research (Klaus, 1969) contrasting:the conventional methods.dV

teaching and approaches wrich focus on learner,per:formance suggests

thsat efforts to individualize instruction so that each learner can

3

receive the practi4e,he needs for complete mastery.are far more effec-

tive than'soleions whichstress the communication and presentation'

characteristic of educational methodi. Klaus (T969) has pointed out

however, thatthe application of tndividualtzed instruction in educa-

tion has been limited because there has
r

beeWthe problem of devising .

techniques to provide the necessary cnntrol over learning in the

absence of human supervision, for extentie&peniods of time.

It maSi ue reasoned, that individualized instruction is the best

approach for'teaching phonics content to preservice teachers. The

search for a technique through which individualized instruction might

reach fruition was undertaken. At the moment, educational tech-
,

nologyL-in the form of computer-assisted instruction--appears to hold

considerable promise for. optimizing, by individualizing, instruction

in phonics for preservice teachers.

Research with compUter-assisted instruction indicates that

these computer systemt can accommodate a variety of subject matter

content and different types of learners. The ultimate success of a

CAI course depends on the quality of/the course materials developed;

however, the opportunities offel'ed for individualizing, sequencing.and

controlling instruction and adapting to various learning,rates enhance

the effectiveness of the presentation of the materials to be learned.
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r

The principles
1

undergirding coinputer,assisted instruction

' (CAI) lend themselves-well to the constriction of an ideal learning

en ironment:
j'

a

The learner is an active participant.

2. Repetition of tasks is achAved thcough Iparfentation of

stimuli rather than by repetition_of'ihe same stimuli.
.

32 There is a deliberate pli.to prTnt a tinge of condi-
, ,

..

)
tions to which

.

learnirib mUst'be generalized. .

,/ c

4. Noveltir accompanies leirning.
. A

5. Knowledge is gradually:presented is leVels of difficulty.
.. .

6. Feedback dimensions are bothCognitiveAand evaluatiVe.\ e - t

7. Learners are involved in goal setting,' pacing and

e7lItiOn. 0
A

t . t
8. Different kinds of thinking arestimulated.,

) .

4

The application'of these principles in developing a CAI course

7

,in phonics should result in a blending of the teaching process and the;

content to best meet the needs of the learner. This is somettring
2

that many teacher- training courses do not now effectively accomplish.

More specifically, CAI has.been selected as the media through
. . .

which an effective teacher training course in phonics may be realized

because..tile system
3

offers the rich Interface compopents--audio units,
.

1
L StoluroW, Instructor, CAI Seminar spontored by Control

Data Corporation, Silver Spring, Maryland, May 25,:1971.

2
Ibid.

3The system referred to is the IBM 1500. It must be mentioned
thatrlotalltenthial4 for systems offer the interface components
named.

1
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image reels - -that are *portant to phonics Learning. A description of

the ;IBM 1500 Instructional System and a conflguration'of"the CAI system

are fdund4n Appendix-A. In additioh, the learning of theAphoniEs',
r

`material by the prospecti/ateathermay be virtually. guaranteed with a
\

tested and validated course; this statement may not be justified if it

is made about traditional classroom exposure, independent student Work'

.#: /
or the use of'the'prbgrammed text.
.* ,

In 'order to datermijie tee viability of ,compu.ter-ate csted

phonics instruction for teachers, a CAI program was developed for

leWng and validation.
,

. 4 .

Overview of the Objectives ,' k ,

-44

\,
-..,

-<, .

t .

The primdi-y objectives of this exploratory research wereto

develop,itest, revise, 'retest and validate a CAI program in phonlcs

.. .

for preservice teachers. To implement these objectives, the followings.

a

'

were produced:

1. Scope and sequence of instruciioh

2. Terminal criterion behavioral objectives

3.* Criterion test items,

4. Initructiontl materials suitable for the CAI system

components -- cathode ray tube (CRT)4 audio unit, image

. JO . .

projector
.4

1
.

5. Flowcharts of instructional processes and decisions

6. Course validation plan and validation d6ta

7. Course documentation
4



Specific Statement Of the Problem, , '.

2
em,

',

The specific problem of this research wa§ to answer the ques-
,

tion: Is't*CAI,Phonics Proe6m effective to the txtent that 80 per-

cent of the learners attain 80.percent of thei/ terminal criterion
1

4

objeaives endileeated below?

.

-1. The learneriwifl name four prerequisites fo4:phonics.

instruction. 1-

4 2. The learner will identify the relatibnship,of_each pre-
A

requisite to phonic analysis': , i

. T. .ThP learner will identify the distinguishing quality
4

of a
-1-

'.'

consonant blend.

9

4. The lterner will name each of the two - letter- 1, and s)

'Consonant blends. .

,-. 7

5. The learner will describe the disting stiing quality of a
/-

4

t

consonant digraph.

yt
6. The learner will name the seven consonant digraphg and the

. single letters which represent digraph sounds.

7. The learner will write one key word for each short vowel,

sound. - ' '4*
- 0

8. The:learner will correctly syllabicate two words"phd give

'theesyllibication rule for each word.

9. The learner will state the compound generalizatiq for

ihort vowel sounds in one-syllable words-.

10. The learner will identify 4ach initanFo in which y. stands

for a vowel sound and name thev6wel sound represented in each-

instance.

. . . '

N
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vowel digraph.

J9. The learketiwill name the four common diphthongs and ivrlte'

10

..._, -..

---",.

ll. T elearner will name the instarice in which w stands for

a vowel s mid and describe the vowel sound which reskflts.

12. The learner w411 Write4a one-syllable key word for the

long sound of each .vowel.

-13. /The learner Will itat in writing the "final e"
%

4"/
\

generalization.

.i14. The learner will statein writing the "single, f' al"

vowel generali-zation for long vowel souncts-.

The learner will write the "adjadent-vowet-generalization."

16. The, learne will naMt-the six "regular vowel digraph's"

that cbmplete the modified "adjacent -vowel generalization"

applie 'to these regThar Aigraph<

17! The learner will despr3be the disetguishing quality of a

vowel diphthong.

18. The learnez,will describe the distingishing quality of a

1

a key word illust4ktirig,--the diphtObngliound of each combinaton.=

20. The leamer wili siatethe rule coverlpgat'least six/of
V no

' these letters--k g, gn, w, h, 1, t and b when these lettelfare
4

not sounded in words.

.21. The learner will state the generalization for hard and
, 2

soft sounds of cand g.

22. The learner. will write one word in ,which s stands for its

most common sound.

23. The learner wtll name the vowe) letter that accompanies a

in order -Nig g to be sounded in amogd.
ti
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24. The learner will describe 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 label oo sounds in words.
1-

27. The learner will write that al, all, aw, and au record the

same sound.

28. The learner will' cribe the change in the sound repre-

sented by the letter i when it is followed by nd, 211, and ld.

29. The learner will write a rule that accommodatOthe

influence of ld on the sound represented by.o.

30. The learner will sequence the general procedural steps

for introducing letter-sound relationships. This will be dorP

from meMory.

31. The ledrner will arrange the phonic elements in an

acceptable hierirchy for presentation to children.

32. The learner will state from memory at least three'prin-

ciples to be observed in teach letter-sound relationships 'o

children.

P

Related Purposes

Though the specific objective was tc determine whether the

course met the preestablished validation level, other ways of assessing

course efficiency were employed. One assessment dealt with the effec-

tiveness of the instructional materials within the program. This

analysis was undertaken to measure the difficulty levels of the incourse

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

desirable level for measuring the efficiency of the instructional

444
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materials in that it was compatible with the course validation crite-

rion level. A mastery item and the-related practice and cueing mate-

rials were judged satisfactory if the mastery item recorded a difficulty

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

higher. This analysis would indicate whether the instructional mate-

rials were reliable.

The analysis of pretest data was used as another measure of

course effectiveness. If it cannot be 1;.roven that the course itself

supplied the learner with the.knowledge, then the true)validity of the

course is question able. 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 determine the effec-

tiveness of the instructional stisaIegies and tactics employed. This

, analysis was undertaken with no specific guidelines; however, the per-

formance of the students was used to determine if the strategy was

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 majoritylOr the learners do not achieve each

objective, then'the objective warrants investigation. The criterion c,

80 was applied to the terminal test items.

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

in developing and operating the product were investigated. 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 can be viewed as related purposes of

the study. These related purposes were to determine the following:

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 its are not being met by the majority

(80 percent) of the students?

4. How feasible were the instructional strategies and tactics

employed in the testing and instruction?

5. How efficient were the authoring and technical operations

for the program?

Defthition of Terms

The following concepts are basic to reading this study and the

related literature:

Analogous practice. An activity similar but not identical to

the'fina ,criterion activity.

Branch. A generic term for the point of choice at which stu-

dents are"sent to alternativeframes within a program depending on their

responses to the particular branching point. 4 Responses may be to' -diag-

nostic test items, in-program frames with multiple-chOice'or con-f

structed=response items, and so forth. The branch may take the student

to a single frame (a remediaf loop) or a linear sequence dealing with

his particular'needs.
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anchin intrinsic. A programming technique characterized by

consistent use of branching. If after reading the information section

of each it , the student selects or makes the correct response to the

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

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

item which 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 program taken by

each student is under theccutrol of his own responses, and will dif-

fer for students of differing abilities.

Cue. A verbal statement providing the minimum information

required by the learner, to perform the desired behavior.

Computer-assisted instruction. The operational definition of

computer-assisted instruction is derived from the functions of the

computer in this research project. Here, CAI is defined as computer-

administered and computer - controlled instruction in which the total

components of the instructional program are presented by the computer

system. The interactions for learning are completely between student

and 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 labeled "tutorial."

Criterion level. The 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-
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passing i certain percent of test items in order to validate the

effectiveness of the program. An example of a criterion level is
11

*this: ninety (90) percent of,the students must pats ninety (90) per-
!

cent of the criterion test items.
vir

Criterion-referenced test. A,criterion-referenced test is a
0

test that is deliberately constructed to measure specified performance 4'

behaviors. The measurements are interpreted ire terms. orwhether an

individual can demonstrate the specified behavior. There is no refer-

encing these measurements to other individuals.

Documentation. Course documentation is the provision of fac-

tukand substantial support.for statements made about, a program. The

program documentation includes at least the following information:

number of persons tested, description of target population and intent

of program, minimum acceptable standards for validation and the per-

centage of attainment of the criterion levels, the methodused to

validate the hierarchy, the results of that validation and the mean

time for instruction.

Formative evaluation. Formative evaluation is systematic

evaluation in the:process of curriculum construction, teaching ana ,

learning for the purpose of improving any of the three processes,. The

focus is upon the 41teration*of a program during its development.

-.-

Formative evaluation is the collection of appropriate evidele durinf,

4 1

the construction and trying out of a new oUrriculum,in such a way that 11

.revisions of the cUiTiculutorcan be based on this evidence.
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Program. The total organization of all subject matter,

strategies and techniques designed to achieve s4ecified levels of stu-

dent performance in a major occupational speciality on a major task or

skill area.
4

Summative evaluation. That evaluation that takes place at the
J

end of a period of instruction in order to grade or certify students-
(

on the unit, chapter, course. The main goal of summative evaluation_i
)

is to judge the overall effectiveness of each aspect of a program.

Student records. The detailed records. Ointained automat-
,

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

These records are stored on the log tape and are available to course

authors for analyzing their.programs.

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 thebehavior of

the learner. Validation for this project will determine whether

students learning phonics content and instructional procedures via

this.program will acquire the terminal objectives as established by

thiauthor. The studeht's posttest score--his terminal behavior--is

compared to the criterion level established at theoutset of the pro-

gram. If the population meets criterion level the course is deemed

valid. In short, validation is an experimental demonstration that the
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'final version of-a program does achieve its objectives as measured by

its criterion instrument, up to a certain standard of performance fqr

a given population.

Delimitations of the Study

1. This was a feasibility study which,developed, tested,

revised, retested and validated a computer-assisted pro-
,

gram in phonics for preservice reading teachers.

2. The instructional program included selected phonics

17

content.

3. The major focus of the evaluation was formati4e.

1 4. Provisions fir individual differences in the construction

of the learni6g environment included rates of learning and

previous knowledge.

5. The subjects were preservice teachers enrolled in reading

methods courses.

6. The findings, conclusions and recommendations of the study

are generalizable only to the preservice teachers who were

subjects in the study.
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CHAPTER II

REVIEW OF RELATED LITERATURE

Purposes for Review

The research question to.which the review was directed was:

Cah this CAI phonics program effectively teach 80 percent of the pre-

service reading teachers so that they can attain 80 percent of the

terminal criterion objectives?

-.The literature was initially reviewed to obtain data which

confirmed the need forteacher training in phonics andwhich supported

the educational significance of thstudy., I) addition, the litera-

ture was searched for information about the suggested instructional

alternative=-CAI--in order to secure data regarding appropriate.tech-

niques for implementing and researching computer-assisted instruction

program.

These major sources were consulted in the literature search:

1. The Reading Teacher, The International Reading Associa-

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

2. The Journal of Reading, The International Reading Associa-

tiph, Inc., Newark, Delaware, 1957 - May 1972.

3. Reading Research Quarterly, The International Reading

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

4." Educational Technology, Educational Technology Publica-

tions, Inc., Englewood Cliffs, New Jerey, 1968 - 1972:1

18
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5. Journal of Educational Research, Dembar Educational

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

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

Automated Education Center, Detroit, Michigan, 1965.

7. Programmed Instruction Guide, Northeastern University,

Entelek Incorporated, Newburyport, Massachusetts, 1967.

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

.

ture,.(edited by A. E. Hickey), 'Entelek Incorporated, Newburyport,

Massachusetts, Octbber 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, Inc., New York, 1971.

11. 0. D. Barnes and D."B. Schreiber; Computer-Assisted

Instruction: A Selected Bibliography, Association for Educational

Communications and Technology, Washington, D. C., March-1972.

In addition, technical reports on file from the major CAI

Centers listed below were surveyed:

Florida State University, Tallahassee, Florida

Harvard University, Cambridge, Massachusetts

University of Illinois,Urbana, Illinois

The Pennsylvania State University, University Park, Pa,

Stanford University, Stanford, California

U. S. Naval Academy, Annapolis, Maryland
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Literature Divisions

The review of the literature is reported in four section.

The first section'peTents an overview of phonics in the reading pro-

gram and information about teacher.knowledge of phonics. Section two

focuses on modes of computer-assisted instruction and curriculum

implementation procedures: Section three reports on selected com-

uter-assisted instruction programs in high school,'college, and
1.

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

criterion- referenced, measures.

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

the reading program and teacher knowledge of phonics 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 histqry of the controversy about phonicS are far-reaching.

The review of the literature related to complillassistA

t
instruction covers not quite a decade. This- span, while seemingly

limited, is the extent of the major time boundaries for CAI. Com-

puters are no more than two decades old; the application of computers

to education isNeven younger. Henctothe studies, theories and explo-

rations regarding CAI were found in literature of the last decade.

While 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.uLl that time that

criterion-referenced testing was viewed from the CAI perspective.

a
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Phonic Analysis

The literature on phonic analysis was reviewed to support ,the

claim that phonic analysis has emerged as in important learning tool

for beginning readers.

Cur'rent status in reading instruction. The literature in edu-

-cational and psychological research abounds with reading theories and

4"7
studies. Within the more narrow arena of reading research lies a

plethora of far-dating and controversial writings about phonics. Not

only has phonics been the topic of professional literature, it has

also had continuing heydays in popu..tv lay media.

What specifically is phoniaf ?
1

Phonics is the study of speech

sounds and their printed representations. DeChant (1970) notes that

"It [phonics] is the study of sound-letter relationships in reading

and spelling [p. 288]." Pho:.ic analysis is the.procesi of arriving at

the pronunciation of a word by "sounding" letters and letter

combinations.

Phonics instruction, the. teaching of letter -sound

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

"method" of teaching reading Numerous experiments pitted phonics as

1
,The terms "phonics"-and "phonetics" are sometimes used inter-

changeably; but they are not synonymous. Phonetics is the term used
to designite the science of speech sounds' (Cordts, 1965). Phonics
(Cordts, 1965) is the application of phoretics to the art of reading.
Phonics deals with the speech sounds,and the'lhtters that represent
the sounds in reading. Throughout this review, both terms will refer
to the definition given f9r phonics--the study of speech sounds and
their printed representations,
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a method against various other reading approaches. Findings ranged

from no differenCeiglin achievement between groupstoAsuperior achieve-
).

ment of one grbup over the other.

Out of theie early studies that covered more than four decades

[1912-1955] came little that,was not debatable. Because of the incon-
/

4gruity of research findings, the status of phonics instruction fluctu-

ated from a"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 ,

(Flesch, 1955) gave phonics an impetus that was to last for years to

come. The author of the coitroversial best seller contended that

Johnny could hot read because phonics was not being taught in the

schools. While it is obvious that.public interest was revived partly

because of the emotional overtones of the publication, the interest

was accompanied b, new insights and different perspectives of phonics

instruction.

Chall (1967) labeled the decade 1955 - 1965 as the period of

systematic-versus intrinsic-phonics. This period marked the met4mor-
,

phosis bf the phonics issue from the earlier controversy of " phon4cs

or no phonics" to "what and how much phonics."

-Educators through the years have verbalized the change in the

issues. Niggard (1955) pointed out that a mere cursory examinatiO of

the professional literature "the subject of phonics would reveal

that reading specialists, without exception, advocated the.use of

phonics An the teaching of reading. He pointed out that the prcOlem

for the teacher was not whether phonics should be taught, but rather

how it should be taught.
r

r

/

01 .
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Years later, Ramsey (1963) contended that the issue over the

role of phonics in reading instruction was not whether phonics should
. N

be taught; but rasher how much and how early. Still later, Bagford

(1971) reiterated the same ideas by posing these questions as the main

foci of the present phonics controversy: 1) How should phonics be

included? 2) What content shoulebe included? and 3) When should
,

So

phonics be emphasized?

Chall 11967) summed Up the great debate in phonics. in this

questio6: 'Do:children learn better th a beginning method that

stresses meaning or with one that stress's' learning tile code?

[p. 75]." She answered the question forthrightly:

Here Lan say briefly thatM would sdem, at our present
state of knowledge, that apcode-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 emphails, the kind incorporated 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 Chill's contention n research

findings. Gurren and Hughes (1965) compared 22_intensive phonics-

taught groups with 22 gr.. ual phonics-taught groups. The results

favored intensive phonics in 19 of the groupsi.three.grCups were not
.

significantly different; no results exclusively favored gradual

phonics. It was concluded from the subjects' performance on reading

comprehension and spelling measures that the gradual approach to

phonics is significantly less effective than the intensive approach at

the start of reading instruction. ( . /,

Among those who opposed this early intensive phonici'instruc-
--...,

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



instruction was Russell (1903) whose research suggested that a moder-

ate amount of phonics is helpful in learning to read and that a

phon.ics analysis program must be intrinsic.

As in every debate there are those who advocate a truce.

' 1

Winkley (1971) proposed an "intensive-gradual" phonics approach which

strikes a happy medium between the intensive and the gradual or

intrinsic approach. WinKley delineated substantive reasons for her

.recommendation and concluded that there is no logical reason that an

analytical method, which has been termed a 'meaning-emphasis,"

"intrinsic," or "gradual," approach cannot and should not also be an

intensive, systematic code-emphasis approach. Although it must neces-

sarily be gradual in its introduction of phonics principles, this fact

q/
does not preclude an intensive attack on teachin the clues once they

are introduced.

Bagford (1971) favored I approach recommended by Winkley and

urged synthetic emphasis in the beginning and then an early shifting

to comprehension.

4 Summary of phonics literature. Authoritative statements and

research reports all support phonic analysis as an essential tool for

readers. Phonics is one of the word analysis skills that aids a

reader in gaining reading independence; for it appears that without

proficiency in phonic analysis many readers will never master the

higher level reading skills.

Teacher knowledge and training in phonics. Since it is a fact
,

that phor)ics commands an important pl ce in the reading program, it

follows triat phonics needs to be taug t well. This fact implies that
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good phonics tea!hers are needed. Popham (1965) posited the axiom

that it must be a necessary assumptibn of teacher, education programs

that the knowledge, skills and attitudes acquired by a teacher candi-

date during his preservice training will influence his subsequent

teaching actions. Barnes (1967) believed that the first requirement

of a teacher is mastery of the discipline. He cautioned that nothing

substitutes for subject-miltJ Competence, rigorously developed and

conscientiously updated. Durkin (1971) summed up the ideas 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 definite

contributing factor to a learner's success in phonics. 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. (sans, 1964) teachers have expressed feelings of

inadequacy about phonics instruction. As early as 1929 supervisors

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 problem 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 statement, Dolch (1957)

hypothesized that some teachers are opposed to phonics because they do

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

same time--1957--that her college seniors in reading methods courses

L
did not know phonics content. She had supplied them with a 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 2'04 who

were experienced teachers. She found these data:

1. Eighty-nine percent could identify long vowel sounds.

2. Eighty-one percent could recognize short vowel sounds.

3. Only 29 percent could give explanations for vowel sounds.

4. Ninety percent could identify the hard and soft sounds of

c and .but only nine percent could describe the condi-

tions 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 knowledge of elementary

and secondary teachers in the area of phonics and structural analysis.

He investigated the knowledge in this area of 80 elementary and 4F

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 to students

who encounter words that are outside their )[the childrens'] sight

vocabulary.

Farinella (1960) agreed with the assumption of educational

authorities that teachers must 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 liberal arts and

teachers colleges. Several variables--years teaching, degree held,

number of reading courses--were correlated with phonics knowledge. No

significant relationsips existed between phonics knowledge and any of

the variables. Farinella concluded that a majority of the teachers

'tested showed a marked weakness in their knowledge of phonetic and

structural analysis skills.

Aaron (1960) administered a test, to 293 teachers on eight

principles of phonics that are ordinarily.aught to children who are

working with-basal readers on /second- and thi grade levels. Some of

the examinees were experienced teachers; others were without experi-
.

ence. All 293 subjects were enrollees to introductory reading

courses. The group answered correctly 57 percent of the items.

Though no 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

teaching 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 teckqiies of phonic analysis.
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They reported that college supser.visors and cooperating teachers found

that'a lack of understanding Of pn4ics principles was the greatest

deficiency of student teachers' in reading. This group of experts rec-
.

ommended that college instructors take greater responsibility in .

making certain that their students have mastered the principles of

phonics and structural analysis.

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

standings, skills and concepts of preservice elementary teachers in

five teacher education institutions in the midwest at the beginning of

the leading methods course. An 85-item test.was administered to the

236 subjects. The results led to these conclusions:

1. The common sounds represented by consonant letters were

known.

2. TH6 group was weak in determining whether,4e vowel sound

in a word was long or short.

3. The group was weak in determining vowel sounds in unfamil-

iar syllables.

4. The group was weak in verbalizing the important principles

of word recognition.

Further confirmation of the collective'concensus that teachers'

phonics knowledge is inadequate is given by"Br(oman (1962) who investi-

gated the factors ass9ciated with teacher knowledge of reading skills.

-The phonics content needed by teachers in the classroom'was determined

from e grouping of skills common to ten basal reading series. From

these skills, an instrument appropriate fOr measuring teacher
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to

number of teachers showed a marked deficiency in the phonics skills

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

Spache and Baggett (1665) commented on the seriousness of a

40 teacher who lacks knowledge of phonics and syllabication. They posed

4 the question of whether teachers who do not understand the basic

phonics principles can be relied on to teach phorrK analysis well.

V

The investigators hypothesized that the extent to which teachers can

and do teach pupils various phoniC analysis and syllabication skills

is dependent upon their own knowledge of the uhderlying principles and
. ;re : ) Si

conventions.
\

f .

More recent investigations of pre and inservice teachers'

knowledge of phonics, sancti6ned by replication, the findings of
.

Schube'rt (1959), Farinella (1960), Aaron (1960), Ramsey (1962),,Broman

(1962) and Spache and Baggett (1965).. Two reports by Ilika (1967,

1969) dealt ANth teacher comprehension of vowel generalizations and

differences in knowledge between males and females, respectively. The

significant research question (Ilika, 1967) was "How well-do

teachers compreherid vowel principles in relation to the utility of the

vowel phonics principles as designated in Clymer's
2

research?"

The groups were comprised of geographically heterogeneous sub-

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

group, the subjects were.all graduate students; in thei1965-67 sample

.

.14 a

2
See T. Clymer. "The Utility of Phonic Generalizations in the

Primary Grades," in M. A. Dawson (compiler) Teaching_Word Recognition
Skills. Newark, Delaware: International Plading Association,-1g71,
57-87-89.

/
/
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group, the subjects were graduate,studentS*, undergraduates and

seniors. The subjects were administered the Aaron Vowel Phonics Test

which measures knowledge of the principles related to soft and hard c,

vowel sound modified by r, vowels in open syllables, soft and hard 2,

short words ending in e, vowels in closed syllables, vowels followed

by 1 and vowel digraphs. The percent of the utility of each pr'inci-

ple as determined by Clymer's investigation, was then comptred to the

percent comprehended by the teachers. The resulting evidence Sug-

gested that teachers comprehend the less userul vowel phonics gener-

alizations more thin they do the useful, phonics generalizations. The

researaher (Ilika, 1967) inferred that if children are taught princi-

ples of low utility, frustration and waste of time are likely to

result.

Fleming (1972) utilized a unique assessment procedure for

determining teacher understanding of phonic generalizations. He pre-

sented the 37 generalizations as they appeared in thr Spache textbook

(Spache and Spache, 1971) and asked the teachers to respond with a

word which illustrated the generalization. The specific objective of

the study was to determine whether or not a systematic relationship

could be established between the reported utility value of the- phonic

generalization and a teacher's understanding of the generalizations

with teacher's understanding being defined as the ability to respond

with a word which accurately reflected the correspondence or intent of

the phonic generalization.

It was hypothesized that the greater the reported utility

value of the generalization, the greater the likelihood for obtaining

accurate teacher responses. Conversely, for lower percentage utility
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%

,

,..

sgeneralizations,the less likely teachers would be to respond with
*

accuracy. The findings supported the hypothesis; however, Fleming

concluded that although some experienced teachers appear to know the

phonics generalizations which are most 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-
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standing of phonics generalizations before teaching these generaliza-

tions to children.

Seymour (1969) noted numerous misconceptions that are held and

practiced by teachers in their teaching of phonics which further

reflected the inadequacy of preservice training. Of particular sig-

nificance to the preservice situation in phonics proficiency of

teachers is the study conducted by Taylor, Govatos and Lloyd (1971).

They evaluated the impact and value of undergraduate reading courses

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. .These ratings implied that beginning reading_ teachers

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

thty do not know phonics themselves.

The plight of the inservice teacher who attempts to build up

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

He pointed out that the process consisted of memorizing bits of infor-

mation with little or,po actual application. He advocated a more

,functional approach such as'having teachers take time to work through

exercises similar to those used with children
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Ramsey (1962) suggested that even if the teacher. used the

extensive plans for teaching phonics to children that are outlined in

basal reader manuals, the teacher will encounter difficulty unless he

has a command of the skills.

While the inservice situation reflects the quality of preserv.-

ice training, more direct testimony to the inadequacy of preservice

training in phonics is available. Piekarz (1961) criticized the

global nature of reading methods courses. She saw them as dealing

with reading in a general way rather than teaching specifiable skills

or content. Teachers, he conjectured, have been impressed with the

necessity of'teaching phonics, but they have not been taught the ele-

ments of phonics. Phonics, she continued, is alluded to rather than

taught.

Summary of studies dealing with teacher knowledge of phonics.

The studies on teacher knowledge of phoniA revealed that teachers,

especially beginning and preservice teachers, do not know phonics con-

tent and have not mastered phonic analysis skills. I is'agreed that

the teacher must know phonics content and the techniques 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

thin inexperienced teachers, a teacher must have taught five or more

years to learn an "acceptable" amount of phonics. Authorities concur

that teachers should master phonics content and phonic analysis before

going out to teach and that it is the responsibility of,the preservice

training program in reading to enable the attainment or.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 ineffective

preservice\training in phonics was that there was so much to be taught

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

Computer- Assisted Instruction' Modes,

Since thi7principles governing computer- ,assisted instruction:.

(CAI) lend themselves well to providing individualized training in

phonics for preservice teachers, the literature was surveyed for the

ways'in which the computer could be employed to teach in order to

discern the most promising mode for teaching the phonics content to

preservice teachers.

Computer-assisted instruction (Bloom, Hastings and Madaus,

1971) resulted from the convergence of two technologies: programmed-

instruction technology and computer technology. 'Computer technology

as it is now knOwn is only a couple'of decades old. Although there

are many different systems of CAI, the basiC ingredients are described

briefly: a) A lesson to be ttight,is analyzed into the essential mes-

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

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

'c) As materials are presented the studentyeacts to them by answering

questions, working problems, identifying points on a graph or objects

in a picture, giving examples, requesting more information; Or a

chance review messages presented previously, and so for d)

Depending on the student's response, the computer presents the next

message in the lesson, additional messages, ideas given earlier, a

review of earlier messages of additional "developing" questions.
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Computer-assisted instruction (Klaus, 1969) is the general

term used to lescribe applications involving continuous interaction

between the student and the computer dutsing learning. Computer-man-

aged instruction (Klaus, 1969) is the use'of electronic data p oces-

sing equipment to supervise the sequence of instructional materials.

CAI may be defined more specifically according to an identifi-

cation of its activities, (Dick, 1n69). There are five major instruc-

4 tional modes of computer-assisted instructit.1: drill and practice,

tutorial, problem-solving, dialogue, and simulation.

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

, procedures used in the conventional classroom instruction. Drill and
A

practice materials can be prepared at several levels of difficulty.

The computer presents the materials to the student, examines perform-

ance and selects appropriate material. The computer system presents

the drill materials to the student; the student responds through the

,terminal input devices! If a student's esponse 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 program. As correct responses are recorded, addi-

tional appropriate materials are presented. The drill mode (Klaus,
4

1969) prisents a functionally linear sequence of practice items. The

content of instruction most readily organized into a drill format

includes arithmetic, spelling, second language vocabulary, and other

stimului-response oriented content.

In the tutorial mode of CAI, it is the computer which does the

original teaching. turriculUm materials (Cartwright and Mittel, 1971)

0 -
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are prepared and adapted to th)t. system an'd thew- presented, to the student

through computer interface devices. This mode simulates the master
4

tutor engaging in an interactive dialogue with-an individual learner.

The tutor presents information, asks penetrating questions, and care-
r

fully analyzes the learner's responses to the questions. On the basis

of the learner' demonstrated understanding Or lack of understanding of

a given concept, the tutor provides alternative courses pf instruction,

remedial sequences of instruction or even enrichment material. The

tutor can move a capable or well-informed learner through,a course of

instruction very rapidly. Similarly, the tutor can tailor a sequence

of instruction to meet the needs of a learner who is not as capable or

does not have a good background or experience or preparation.

The dialogue model, (Richardson, 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 thelimits of the informa-

tion that have been established from the instructional materials of the

subject area to be covered. It is necessary to'specify limits to the

vocabulary that 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 priwrammed 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 discussion between student and teacher.

The problem-solving mode is perhaps the most direct use of

the computer in the classroom (Richardson, 1968). Computational steps

needed to solve problems are written into the computer in the form of

commands. This list of commands comprises a progra0. Students input
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data and commands;.ilie computer solves the problem and outputskthe

answers. StIlurow (1967) noted that the professor.whose students use

the computer to solve assigned problems needs to teach in the, same way

he has taught in the past. The problem solvimode is readily

achieved, provided the typical computational capability osthe com-

puter is available and there is an electric typewriter, or some other

display and response device, in two-way communication with it. In

addition, the 'student needs to know how to communicate with the coa-
1

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

problem and the steps which the computer is to take in working out the

solutidn to it.

The simulation mode (Hickey, 1968) is described as the use

of the system to provide practice in situations that are similar to

situations likely to be encountered in tbe,future. The computer

responds just as thesimulated'product would react. In this mode

(Stolurow, .1967) the instructional staff formulates a model of some

real, or idealized complex situation such as the operation of a chem-

ical plant or the management of,a company. With a simulation the

varilles are defined by the'specific situation. A computer program

has to be written to process the 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 n feacting to the system.

Submary of modem for computer-assisted instruction.. The CAI

system offers several modes for presenting and handling information.
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The use of one mode does noreclude the use of another. A system

may well employ an intermixing of the types or modes discussed. It is

usually found however, that one mode is used predominantly because the

nature of the content t6 be accommodated adheres more to the features

of a particular mode than to another. The drill and practice mode

appears most efficient for presenting stimulus-response material; the

problem-solving mode is used chiefly to process technical problems

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

Tht .simulation mode is the'use of the system to effect situations

wherein the learner must react in & ogical manner. Exa4les of such

Situations include a war,business management and so forth. ---The dia-

loguelMode is an'Sapen-ended approach in chat the areas forinvestip:

tion are made available to the student and the student asks questions

about the topic at hand. The student learns what he chooses to learn

for there is na prescribed program. The tutorial mode is that mode

h the computer presents, controls and sequences the information

base on the individual student.

Computer Assisted Instruction:
Course Development and Evaluation

Because the objectives of this research project were to

develop, test and validlte a CAI phonics course for preservice

,teachers in order to determine the effectiveness of the course, the
4

literature was surveyed to find out how a CAI course is developed and

how it may he evaluated,

The literature revealeethat a complete CAI course is taken

threigh at least'two cycles: the product,development cycle and the
4

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.

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

product development cycle into seven stages. The first stage is

called the "formulation stage" where decisions are made regarding

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

established that the extensiveness of the product should be commensu

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 od!ectives are spelled out and that prereq-

uisite behavjors are 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 learners typical of the target group. The test items are

"tried out" to be sure that learners possess the necessary entry

behaviors, and do not possess the terminal behaviors. It was man-

dated that criterion tests be developed prior to the development of

the instructional producq and it was suggested that the items should

be first "tried out with a small number of learners' and later with a

larger number.

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

that stage at which materials are actually prepared for the learner.

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

supplied With appropriate practice duflng the instructional sequence;
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he learner should he provided ti )tr; knowledge of results; inflexible

strategies should be avoided; and selection of the instructional

medium should be made in light of the desired instructional objectives.

Tne point at which the developed taterials are used exten-

sively with _groups of learners is labeled the "product tryout stage."

During this stage, the authors ruled that extremely large or extremely

small 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 "product 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.

IThe final stage in product devel ent, as viewed by Popham

and Baker (1971) is the "operations analysis stage." It is at this

point that the product developer undertakes a systematic operations

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 offered by Popham

nd Baker .have been realized in the course development schemes of the

two projects which are chronicled below.

Walter (1965) outlined a course used to trait) experienced

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

lowed when the teachers developed the Individualized Learning Modules
7" ,

ii
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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. selecting a topic

2. defining the terminal objectives

3. constructing a learning hierarchy

a. task analysis

b. enabling objectives

c. ordering objectives

d. identifying entering behaviors

4. developing criterion test items

5. assembling an entering tehaviors test and the pre-

test/posttest

B. Module Developmelit

1. devising and flowcharting the instructional strategy

2. selecting the presentation media

3. writirig the instructional sequence

4. editir the draft and translating it to the presenta-

tion media

5. testing the module with a small group of students

from the target population

6. revising the module based on feedback from the student

tryout
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C. Editing and Pilot Testing

1. editing of ,paper draft for accuracy, grammar, smooth

and logical flow

2. translating to presentation medium 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 approximately five stu-

dents who work through the course unaided; students

record comments and the data from this group are used

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

Academy'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 objectives are written; evaluation

instruments are developed; prerequisite topics are written. After the

terminal and interim objectives are sequenced, the course is divided

into modules and the manner in which CAI will be employed is decided.

The second phase--module developmentconstitutes the writing

of course materials which include these kinds of materials:

pretest

teaching materials
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diagnostic tests

check tests

drill and practiceexercises

postest

summary materials

Phases three and four encompass initial reviewing and testing

- of the materials. After the materials are converted to CAI format,

entered into the computer, debugged and formed into modules, initial

student testing takes place. Revisions are made based on performance

records. After the testing and revising, the course development pro-

cess ends. Then the course is ready for the next necessary step:

validation.

Summary 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) develop-

ment of scope and sequence of instruction; c) specificatipn of termi-

nal objectives; d) development of criterion test items; e) development

of course materials for the CAI system components; f) translat,ion of

course materials to CAI medium; g) course revision; h) pilot testing;

and i) revising and retesting.

CAI validation/evaluation. Though the term evaluation is

often used synonymously with validation, the two term-s--differ

qualitatively.' In CAI course validation, steps are taken to determine

to what extent 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-

tional strategies employing other practices, procees or materials.

Accordingly, the reports that follow focused on validation, 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 summative evaluation was intended.

Brennan (1969) provided an overview of techniques used in

formative evaluation or validation of instructional programs that

began with use 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;

4

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 prelim1nary testing and he con-

cluded that the recommended optimum number of students to use is about

10. He pointed out that when a program has been 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 frame 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 iwe

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 fer 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, Brennan's overview of the recommended

numbers showed that from 15 to 30 students are suitable depending on

the projected population Size.

At least five different suggestions for validation criterion

were reported: (Brennan, 1969)

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

percent of the students should attain 90 percent of the

terminal objectives].

2. The criterion level for program validation should 'be

80/90.

3. A predetermined gain ratio shoulebe used to validate the

program. The gain ratio is the ratio between the amount

learned and the amount that could be learned.

4. A modified gain ratio ?hould be used in program validation.

The modified gain ratio considers the student's pretest
i

knowledge.

5. An error rate of less than 10 percent should be the crite-

rion for program validation. The error rate is 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
..-

pOsented on the following page:

The next two validation plans were used in validating the CAI

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

4

,.,



write the program in preliminary
format for use with individual

students

have an expert review the program
for internal, predictive validity 4

no

yes

perform.preliminary testing of
program with small number of '-

students
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-Revi se

. no

yes

Revise

field test the program
in intermediate format

is

program
lidated?

no Revise

yes

put program into final format

perform comparative testing
(if any)

Fig. 1. Flowchart for program evaluation; (adapted from
Brennan, 1969).
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The purpose of the validation plan by Gillikin (1968) was to

determine whether ornot the course materials written by theauthor

and programmed by the technical staff accomplished, the objectives of

the course. Two types.of validation were achieved with the developed

modules. Content validity, the validity demonstrated by showing 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, formative valida-

tion, was based on criterion - referenced testing and the previously

established criterion level for validation. If the CAI presentation

did not meet the specified level for validation, the teaching mate-

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-

tions, rank in graduating class) were gathered for corre-

lation with achievement and time to complete the course

B. student comments

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

recorded at the end of each session
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D. student performance records for each student which

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

ep identifiers, response ideniiffers, actual response;

response latency, counters and switches3

The validation data were processed initially by extracting

student performance records and placing them on a course master tape.

The master tape was then sorted by module number, ep identifier and

student number. All comments and all unanticipated responses were

extracted and printed. The author then reviewed comments and

unanticipated responses and revised and updated accordingly.

. ,
03

These terms are important to understanding the data gathered
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 Identifier - an entry in a
scheffie which indicates whether the student's response was correct
(ca), incorrect (wa), unanticipated (un), not given (nx), second wrong
answer (wb), partially correct (eh) 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 category the given response falls; b) Label -

the name given to a small part of a course; such as a frame or
problem, for the purpose lof referencing that particular part of the
course; Student Records - the information accumulated by the computer
about a student's performance while taking a course; Counters - a
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

j

a one (1), zero indicating an "off" condition and one indicati the
"on" condition, thus making it possible-by loading a switch to now
whether a certain point in the course was passed,' whether` the udent
responded in a certain way, and so on; f) Response Latency - the,pler-
tion of time between a presentation of a prohlemkto which a student is
to respond and the entering of the response by the,student.;40Actual
Response - the response that a student makes to a question or FEW
in a course; the actual ansWer, what the student did,ls recorded.
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steps:

Secondary processing of the validation data incldded these

1. Updating of data on course master tape

2. Generating student response matrix

3. Summary of student response matrix

a. total questions tried

b. total pretest questions correct

c total posttest, questions correct

d. ratio of total questions correct to total questions

tried

10
ratio of pretest correct to pretest tried
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f. ratio of posttest correct to posttest tried

g. percentage of maximum possible gain ,

h. rank according to total posttest questions correct

i. rank according to percentage maximum possible gAin

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 sta5dard deviation .of latency

5. Student-Progress Chart,

a. progress by class session

4
b. 'progress by time
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The validation sub-plan prepared by Goding (May 1, 1969) for

the Montgomert, 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-

cent of the students Would meet 90 percent of the criterion test

items. The following data were collected and analyzed: time of dq,

student number, course number, date, ep identifier, response iden-

tifier, latency time, counters, switches, comments, date, sign aff,

label, and total time for, each student.

In addition, two validation charts were generated. Validation

Chart A had these columnar headings: ep identifier; number tried/

number pre'sented; 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 tried

Number of posttest questions tried

Number of diagnostic questions tried

Number of, instructional questions tried

Percent of student

Percent correct for pretest

Percent of students

Percent correct for posttest
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Percent of students

Percent. correct for instructional

R Pretest

R Posttest'

R Diagnostic

R Instructional

Maximum

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 posttest questions were below the criterion level,

which revisions were needed, which questions were not being used and

if criterion level for validation had been reached. Dt.;umentation of

validation (Walters, 1965) -was to include the number of persons tested,

the description of the target population, the minimum acceptable

standard for validation, the percentage of attainment, the method used

to validate the hierarchy, the results of the evaluation and the mean

time to completion for the module.

Summary_of information about validation stildies. The valida-

tion studies cited above suggest thato there are at least five principal

considerations for course validation. These include: a) establishing

a criterion level for validation; b) selecting a validation sample

typical of the population of concern; c) formulating a validation
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plan; d) collecting significant validation data and; e) analyzing

the data to determine if the criterion level for validation was met.

Comparative evaluation for CAI courses. ¶he use of CAI in

comparative studies remains an issue. Even during the inchoate stages

of CAI development, researchers cautioned Lothers 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 studies have maintained some promi-

nence in the research literature, an overview of current views on com-

parative CAI studies was justified.

The 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 factor of a representative sample of the method may not have been

representative. Stolurow (1962) asserted that the real lestion is

efficiency and not amount of learning. His feelings on comparative

CAI studies are illustrated in his prediction that the comparative

study will be expunged from future research on auto instruction. He

avowed: "My prediction 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

occurrence.. ale maintained that comparative testing is not essential

fOr evaluating the effectiveness of a'program and that comparative

testing very Often produces meaningless results. He holds the

t.



position that without dependable and acceptable criteria of program

effectiveness, there can be little 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 pro-

grams. He cited these seven criteria for comparative studies:

1. prerequisite variables

2. identical content, objectives, concepts, examples, illus-

trations and learning activities

3. optimum learning conditions --

4. unbiased criterion

5. extraprogrAn factors 0

6. matched or random treatment groups

7. 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 haye been

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

objectives and use of the same objectives by methods being compared;

and b) specifiable and reproducible instructional events. That these

criteria were not met in,pfevious comparative stiles implied in

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

quality and poorly reported. The reasoning behind the assertion may

be attribute'd to the situation observed by Feldhusen and Szabo (1969b)

that the unpublished literature dominates the communication among



researcers and developers in programmed instruction (PI) and CAI so

tnat few things are published in scholarly journals of comparable

copirig,Ited sources.

Walter (1965) viewed comparative studies which pit the results

of CAI against results of other practices, procedures or materials as

feasible if based on sound research procedures. No specification of

tnese procedures was made by Waiter.

In s.,*_Ite of the mass of opposition, many CAI instructional

programs are compared with traditional or ongoing methods of jnstruc-

tion (Feldhusen and Szabo:1969a). At least half of the studies

reviewed had as the major emphasis some Comparative evaluation with

traditional instruction (Proctor, 1969; Kromhout, Hansen and Schwarz,

1970, Roid, 1971; Grandey, 1970).

The so-called traditional research question may have main-

tained some status possibly because, as Feldhusen and Szabo (1969a)

so aptly pointed out, the very thing which school people want to know is

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

Summary of information relating to comparative CAI studies.

The literature reveals that educators and laymen alike are interested

in how well CAI compares with 'traditional' instruction. CAI author-

ities point out that few comparative studieS which pit CAI against

some traditional method of instruction fully meet the criteria for

quality comparative studs. Many CAI authorities maintain that

effectiveness studies should receive the emphasis in CAI research. It

4.

was suggested that the most significant contribution that comparative

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

CAI's effectiveness has 'not been investigated in all disci-

plines with all learneri,in all environments. There are however,

many reports on developed projects 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.

Developments' CAI projects. Mitzel, Brown and. Igo (1968) used

computer-assisted instruction in a recognition 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 diagnosis of the presence or absence

of malaria after studying microscope slides containing thin smears of

the patient's blo6d. The instructional segments followed a tutorial

fornit an0 were labeled 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 criterion

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

termination of the program. In additfon to the three criterion tests,

in-program 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 percent 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 wa,s concluded that the present form of the program per-

formed well. Discounting Test 1, the 90/90 criterion was met. One

plausible explanation given 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 investigation was developmental

since the researchers felt it was premature to suggest a carefully

controlled comparative study in which CAI is pitted against some "so-

called" conventional instructional format. It was suggested that the

course be taken through several "optimization" cycles and herice

improve the te$ching power of the program.

Computers have assisted in the instruction of instrumental

music. Diehl (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 approach was chosen rather than a more structured design such

as the comparative study. Diehl found that high school students

learned efficiently through the CAI mode and that CAI seems particu-

larly well adapted for aural-visual discrimination training. One sig-

nificant feature of the program involved student_Mgmeritin comparing

his version with a model. The student heard a pre-recorded master

model, played and recorded his version and then heard an instant com-

parison of the+ model and his recorded versiDe./ If 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 this feature as a valuable part of the learning

experience.

The criteriom levels were estalpished for the respective

checkpoints which were positioned thrtughout the program. If a stu-

dent did not meet criterionhe was branched to remedial segments.

Since listening requires an attentive'set which may be jeopardized by

momentary lapses, this position for in-course"teiterion testing was

considered more suitable than ether positions.

Approximately 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 of performance records were obtained: student-oriented records
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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 hours, 21 minutes to

11 hours, 25 minutes. Diehl's staff constructed an item response

analysis chart which indicated right or wrong responses. The actual

frequency of attempts and number of errors for each item were shown on 4

another chart. Information on the course-oriented records-for each

frame included these items: course segment, student number, frame

identifier, 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-

Oms in the main flow of the course were made from the analysis of

student errors. Questionable items were reviewed and in some cases

deleted. At some points, the instructional bloc,ks 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 computer was

effective in teaching students with varying degrees of experience to

produce acceptable audiograms.' Seventy percent of the learners met

the criterion of producing " acceptable" audiograms. A devele_Tmental

rather than a comparative design was viewed as more suitable to the

study.

Hall, Riedesel, Suydam, and Trueblood (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 widespread agreement that a crit-

ical need existed for new methods of providing quality inservice

mathematics instruction. 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 settled areas of Appalachia. An IBM 1500 instruc-

tional system was installed in Dryden, Virginia, Gladeville, Virginia,

and California, Pennsylvania, in that order, to administer the com-

puter based course to the teachers. This systeM was used during

afternoon and evening hours to provide individualized instruction for

the teachers,

Of the 444 students who registered 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 time being 56 hours. The "Test on Modern Mathe-

.

matic's," developed by the authors, served as pre and posttest crite-

rion measures. The authors believed that the population of elementary

teachers should be expected to achieve a mastery level- of about 90

percent after instruction.

Students at the three locations increased their median

achievement from approximately 50 percent to about 75 percent after a

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

Assisted Remedial E Early Identification of Handicapped

0eChildren, was develo t-1Cartwright and Mitzel, 1971) to prepare

inservice teachers of regular grades to identify and adeouately diag-

nose conditions in children which may adversely affect their school

performances. The developers of CARE 1 maintained that the majOrity

of inservice teachers had not had the opportunity to acquire adequate

59

information about the possible deviations in behavior that influence

learning. They further. contended th.at 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 teachers. The course

development procedure included: ,a) refining and expanding the course

des.cription; b) specifyi ehavioral objectives for course segments

and frames; c) horing of course materials; d7 preparing course

material f9r the CAI system; e) testing and revising the course; and

f) documenting the course.

The CARE 1 course was initially tested by'aa?f personnel to

assure a smooth and logically flowing course. The first pilot testing

was carried out with 15 students during the summer, 1970. These stu-

dents were accomonied by proctors who recorded students comments and

program "bugs." Revisions were made basdd 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

summer,, 1970. The same procedure was followed far 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
ti
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course in the fall of 1970 and followed the same recording procedures.

These students also compiled a detailed evaluation of all the segments

2
with special emphasis on the objectives.

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 strateales, but of other more specialized types of infor-
t

mation. Course documentation information is in three sections in

CARE 1. Section 1 consists of representations of screen (CRT) dis-

plays; Section 2 contains the coding section and Section 3 is a com-

plete cross-reference table showing which audio messages, buffers,

functions and so forth were used and where they have been used with

respect to course labels. Other forms of documentation are a 400-pageC,

. Handbe and a course Syllabus. The Handbook contains detailed sum-
i

.

maries for each chapter, a 350-item glossary of critical terms and a

comprehensive course outline, The Syllabusyllabus contains a description of

the purpose of the course and an out ine of course content and

objectives,

CARE 1 was evaluated in two ways: formative evaluation for

program development was followed by summative or comparative evalua-

tion. During the formative evaluation, professional consultants

reviewed the course. When the course was deemed operational, pilot

groups 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 (EEC 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 InstruCtional System_and did not attend classes with the

CI group. The CI group (N = 87) received the conventional lecture-

discussion method of instruction and met three digs- --per week in 75
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minute sessions for ten weeks. All students were enrolled as%regular

students for three crgdits Both the CAI and CI courses were designed

to enable students to achieve the same objectives. The instructor of

the CI group was an author of the CAI course-and helped to plan the

structure and the objectives for the CAI course.

The data (Cartwright, Cartwright and Robine, 1972) indicated

that the students instructed by CAI obtained a rvan score 24 percent

higher on the criterion test than did the CI students. The differ-

ences between means of scores on the criterion test was significant

with p < A001. On the average; CAI students completed the three-credit

course in 12 hours less time than the time '(37.5 hours) scheduled for

the CI students

A CAI de/elopmental-comparative study was undertaken by Ehlers

(1969) with social work students. Ehler's first goal was to test the

feasibility of CAI for teaching prerequisite behavioral sciences

knowledge. Programs were.written,in sociology, p ychology, child

development and Freudian concepts. Faculty member in the areas

reviewed the programs. The feasibility st6dy resulted in programs

which were used with 113 first-year students in 1967. These 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 CAI; the other half thro4h regular instructional techniques. An
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analysis of variance was used to test the assumption that randomiza-

tion divided the student body into two comparable groups and that

there was no initial significant differences between groups. While

there were no statistically significant differences between groups,

mean gain scores were higher for the CAI group on all posttests.

Ehlers believed that the trend of higher CAI group scores inferred

that with future CAI groups there would be positive statistically sig-

nificant differences, given that more instructional time was allowed

and imprcved programs were available.

Summary of CAI studies. Computef-assisted instruction has

-proved effective in a wide variety of content areas at the iyfgh school

and cotTege levels. These areas include music, audiology, education

of exceptional children, mathematics, medicine, curriculum, physics,

psychology and chemistry. In those courses which concentrated only on

course effectiveness, CAI proved effective at the d ired.evel, for

the most part, In those studies which compared CAI ith 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 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 .---\

The one point on which CAI spokesmen agrees without exception,

is.that criterion-referenced measures should be/used to assess learner
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achievement in CAI courses. Because of the universality :t opinl:;r1

toward criterion-referenced measures for CAI the current literature

was surveyed to answer these three questions: 1) How are criterion-

referenied tests developed? 2) What statistical indices are appropri-

ate in evaluating criterion-referenced measures? 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 inter-individual 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].

/-

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 or program effectiveness. Consequently, an Instrument

which used program objecAes as performance standards had to be used.

The criterion-referenced test was that instrument.

Airasian and Madaus '(1972) described the conventional steps in

implementing criterion-referenced measurement as:

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

ioral objectives in performance terms.

Most significant among the trends which stimulated the inter-



64

2. set a standard for each objective as well as a standard

for the complete set of criterion behaviors.

3. 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. With criterion-referenced tests, variability is

irrelevant.

2. The item must represent the class of behaviors delimited

by the criterion.

3. The typical reliability indices of internal consistency

are not appropriate for criterion-referenced tests.

4. The most suitable type of validity for criterion-refer-

enced measures is content validity which is based on care-

ful judgment of the tests' apparent relevance to the

behaviors legitimately inferted from the behaviors

delimited by the criterion.

5. 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.

rsftWhen reporting and interpreting an individual's perfotm-

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

learner has displayed the desired criterion behavior.

In using criterion-referenced measures'to make decisions

about treatments, the best course of action is to employ

a number of schemes in reporting the groups' performance.

Popham (1971) in an effort to identify 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 items have been labeled

by Popham (1971) as 'apriori' and 'aposteriori.' In the apriori

approach an item form, which constitutes a complete set of rules for

generating a domain of test iteras which accurately measures a particu-

lar objective, is used. The aposteriori approach is viewed as the .

alternative to the apriori approaches. 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 development

and evaluation was articulated by Jackson (1970):

It appears that at the current state of the art it is

difficult to develop the objective procedures necessary for crite-
rion-referenced measurement of complex behavior without doing



violence to. measurement objectives. What is needed for complex
domains are item generating rules that perpit generalizations of
practical significance to be made [p. 14].(

The statement implied that for the moment, until explicit

models for item forms are stated i n measurable terms for criterion-

referenced test development, a degree of subjectivity i n test con-

structi orr w i l l p r e v a i l .

Implications and ConclusionsN
from the Literature N._-,/

I

(

Phonics instruction and teacher knowledge. The literature about)bou9

phonics instruction, teacher kno ledge and methods courses in reading

implied or led to these conclusion

1. Phonic analysis is an importa'riNcomponent of both beginning

and on.-going reading instruction.

2. Teachers, both pre and inservice, show some deficiencies ni

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) consonant irregularities; and e) strategies for teaching

phonics.

3. Teachers do not immediately learn the content of phonics

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 regardi1 ng what to teach, how much to ;teach,,

and for which learners phonic analysis' instruction is most

beneficial.



leacner-, readily adrit their 1,rntations in pnonics and

recoiize ;,"cries as an 'ntegral part of the readi6g program; tney

are 41111r,g to learn the content and instructional strategies and

principles that 4111 enable them to do better jobs in the

Amputer-assisted instruction The survey of the literature

conouter- assisted instruction led to these conclusions:

A duality program in computer-aisisted instruction is the

product of a creative and informed course author and lnstructicrials

programmer.

le. CAI offers possibilities for efficiently individualizina

instruction that are unparalled by other existing instructional

systems.
01*

3. The mom: .7.'fective mode of ("I for teaching teachers

phonics colt;.nt and instructional strategies is the tutorial mode

in which the computer imparts the information, guides the

learning and does the evaluation of the learner's performance.

4 A well-developed computer-assisted instruction tutorial

program follows a set of developmental procedures which include:

a) 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) pilot testing and revising; f) retesting and

revising; g) validation; and h) documentation.

5. The following data are important in documenting cArse

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



target population; c) the minimum acceptable standard set for

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 version of the

course content and strategies.

6. In order to validate a computer-assisted instruction'

course, tne researcher must establish a criterion level whit): must

be attained before the course can be deemed a valid and reliable

course.

7. The minimum criterion level for validation is 80/80.

8. Between five and ten students should be used IN the

testing and revising process

9. A minimum of 15 students should comprise the validation

group.

10. The effectiveness of a CAI course is subject only to its

- attaining of the preestablished criterion level for validation;

comparison with other instruction i, unnecessary and adds little

to the research in CAI.

11 CAI research should focus on course optimization.

Criterion-referenced testing and CAI. 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-

asisted instruction programs.

2. Conventional indices of validity, reliability and item

analysis are inappropriate with criterion-referenced measures.



3. The most reliable type of validity for criterior-refer-

enced measures is content validity.

4. Content validity in general practice is determined b),

expert opinion of the course content, test items and objectives.

5. The criterion-referen'ted measure used in assessing learner

achtvemEnt should be genevaly developed prior to instruction.



Procedures

The procedures followed in developing and testing the instru:-

tonal materials for the computer-assisted phonic analysis course for

preservice teachers are summarized in tne following outline:

Formulation and Instructional Specification Pease

selected a course topic for presentation via CAI

2. defined the scope and sequence of instruction

3. wrote terminal objectives

4. developed criterion test items

set validation criterion level

R. Product Development Phase

1. authored instructional materials

2. edited instructional materials for accuracy of con-

tent, consistency, grammar and syntax, and logical

flow

3. forwarded instructional materials to educational pro-

grammer for adaptation to the CAI .)/stem

4. reviewed on-line materials

5. revised by author and programmer as necessary

C, Product Testing and Revision Phase

. monitored the progress of four students through por-

tuns of the program



2. made first revisions as indicated by the data and CON-

ments from this first testing group

3 five additional students, typical of the population 3f

preservice reading teachers, completed the on-line

program; performance data and comments were collected

for each subject

4 made second revisions as indicated by tne data

2. Product Validation Phase

I. selected available students from preservice teacher

population who volunteered to participate in the st(p3:

2. administered pretest via the computer terminal

3. presented appropriate CAI instructional materials to

stuuents as dictated by pretest performance data

4 collected and analyzed in-program performance data

administered posttest off-line and analyzed posttest

performance data

1. determined if student performance met minimum accept-

able standard set for validation

7 documentnd validated materials

8. 'performed and wrote operat,ons analysis

ine discussion of Loe outlined activities is-in two parts:

Part One covers parts A, B, and C of the outline and is an account of

the planning, authoring, testing and revision phases; Part Iwo containc

details related to the validation as outlined in part D.
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Part One: Plannin , Authoring,
Testing an Revising

Mannino. The first step in 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 in Chapter I. Tne scope and sequence of instruction were

determined based in part on research findings which idOntified the

most useful phonic generalizations, in part from authori..ative recom-

mendations on what phonics content teachers need to know, and finally,

on the basis of the writer's own judgment arid the conventional wisdom!

found in professional texts. The re$ultant course outline is found in

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

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

Segments

PhOni I

Phoni II

Phony III

Pnoni IV

Phoni V

Phoni VI

Phoni VII

Readiness for Phonics

Consonant Blends

Coosonant Digraphs

Syllabication, Single Vowel Letter -
Sound Relationships

Vowel Combinations: Digraphs and Diphthongs

Consonant Irregularities

Vowel Irregularities

The scope and sequence were then used as the framework within

which the course objectives were written. In writing the objectives,

the course author f,llowed the practices and suggestions of other ,pro-

duct developers and stated the objectives as specifically as was D1.3C-

tical before course materials were written. The terminal objet ives
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paralled the scope and sequence of the course content and indicated

the learning criterion that should be met. Modifications in the scope

and sequence and the terminal objectives were made based on experience

durinq the testing phases of program development.

Criterion test items were then developed for pre and post-

course objectives. The in-course review items were written after the

development of the instructional segments. These review items enabled

the learn! i? to evaluate himself during and at the end of each small

instructional unit. Such evaluation served as a basis for further

assistance or instruction as neoded or desired

After the pre and postcourse criterion items had been written,

the criterion for validation was set at the 80/80 level. This level

means that 80 percent of the learners would attain 80 percent of the

terminal objectives. This criterion level was viewed as satisfactory

siicce this was the initial validation trial of the program and because

the level fell within the limits of the suggested criterion levels for

validation found in the research literature.

Authoring. The seconr4 major step of course development was

the authoring of the instructional materials. Before a unit of

instruction was authored, several different presentation strategies

and the available presentation modes were investigated.

Few instructional segments were "complete" after the first_

authoring. The materials were scrutinized for 14gical organization,

feedbag, provisions, closure, opportunities for studert participation,

branching provisions, and provisions for individual learning rates.

Revisions nk, the various instructional segments included changes in
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strategies, elimination of materials, and adding information. Fol-

lowing revisions, the authored materials were transferred to CRT

author sheets, audio sheets or image planning forms.

Once a unit was edited and judged suitable by the author; it

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 punched

on computer cards and loaded into the system. The cards were read by

the computer and the authored materials were presented via the CAI

termlaal. 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-

books containing a copy of each image. The images are numbered an*

correspond 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 message is shows or, the image projector; the

student looks this number up in the flip pad and sees the-copy Cf what

is to later appear as tne final image.

The information froethe three presentation mediums--audio,

image, CRT--was then coordinated to form a tentative but usable

instructional segment. Each segment was developed in this manner.

Testing and revising. After several segments had been devel-

oped, they were-presented to the first pilot or testing group. The

progress of each student was carefully monitored by the author or

another proctor. Fach student was asked to comment on the materials
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specifically with regard to items they thought to be vague, superflu-

ous, contradictory, difficult, irrelevant, poorly constructed, poor

in format and appeal, boring, tedious or uninformative. All students

responded to the segment frames on comment cards (see Appendix C) or

on regular 3 x 5-inch index cards. The students' comments were then

organized according to the frame labels and revisions were made rls the

. data dictated. Revisions ranging from the correction of spelling

errors to the rewriting of complete units were made. Samples of com-

4nts from the first testing group are in Appendix C.

After the first major revisions were made, the five students

comprising the second testing group went through the course. These

students were directed to evaluate the course in much the same way as

the first testing group. Unlike the first group however, these stq-

cLnts received monitoring. They were attended only when they

requested assistance. The performance data of these students were

collected and the second revisions were made accordingly. The revised

course, includig final audio messages and page reelfi, was then lade

ready for the validation group.

Prevalidation results, The students participating in the pre-

liminary testing provided valuable comments and suggestions for course

revision. Students in the first testing group were more tritics"

than learners--although performance data were collected and reviewed.

These students were directed to question anything that appeared in

need of revision. Their suggestions and performance were the crux of
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the major fevisions. The following are illustrative of the change

which resulted from the first testing group's suggestions and

performance:

Introductory frames stating tne purpose of the pretest were

written.

Several vague pretest items were rewritten.

Loops were shortened fur getting o the correck, answer on,-

several supportive but non - criterion related iteff.

A tedious activity was removed from Phoni I

The exercises dealing with the illustrative lessons in Phony I

were completely rewritten.

The performance tasks in Phoni II were changed from recogni-

tion tasks to reproduction tasks so '-hat practice would he more ir

tine with expected terminal behavior.

Feedback for unanticipated responses was updated and coded.

More provisions were made for optional revs w.

Several superfluous frames were deleted.

Reminders to take notes were inserted 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, tiut

were used solely for revisions.

lhe second group of students was on-line predominantly as

"learners," though they were advised fo make criticisms and to comment

as necessary. Performance data were collected and analyzed as pre-

dictive of the performance CT the validation group. Comments and

0



records from the second group were also used for rEeviiore.

major revisions had been made from the first testing jrouk, the

author's reviews and the reviews of several interested parties.

The students involved inbott preliminary tryouts indicate:

that the course materials taught them phonics Tne students espe

dally favored the objectives presentee at the beginn'ng of the

instructional segments and the summary of their pretest performance

Tne chance to construct generalizations was another popular feature

the course. Other features that dreW7TWorable responses included

strategy of "cueing the learner" to the correct response [Inducti.t

rather than him, the prompt feedback, the self-evaluation

opportunities and the illustrative lessors.

Several of the Thstructional strategies employed in the

Phonics Course are described in Appendix D. The preliminAy testinnl

with the second testing group indicated that the course did teach

phonic anaiysi and instructional procedures and principles. Each of

tne five studerts in the second testing group met criterion.

-azt T40: The Validation Plan

The validation design The research design employed in thl:

study has bee. described (Sparks, 1967) as the One Group Pretest

Posttest Design." The design is seen in Figure 2 on the following

page. The procedures in employing the design were to give the pretc,t

which measured the state of the group with respect to the criteriv,

tasks, administer the CAI Phonics Program and give the posttest which

measured the standing of the group on the criterion tasks after



treatment. The following characteristics and advantages (Sparks,

1967, p. 19) were features which rendered the des'jn suitable for tWs

sLudy.

Select sample group

because of availability
1 group

Treatment

Fig. 2. One group pretest posttest design.

1. The selected group is analyzed by the indivjdual student

units of which it is composed.

2 Only one group is studied and measured.

3. Pre and post measures allow comparisons of the status of

the group after treatment with its status before treatment.
c

Treatment. The validation group, consisting of 36 preservice

teachers, took the CAI Phonics Course. Upon signing or, to the course,

students were taught how to use the CAI terminal, administered the

pretest and hranched 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 mstruction 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
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representation of the branching and decision processes based on pretest

performance. The flowcharts indicate to the reader the specific ques-

tions to which the student may be sent in the pretest, depending on he

student's prior performance, and the performance crerion for the ques-

tion. The flowcharts provide a blueprint from which a researcher or

teacher who wishes to implement the program might build upon. For the

educational programmer, the flowcharts provide a graphic representation

of the use of switches arecounters.

The instructional flowcharts provide the same information about

instruction as the pretest flowcharts provide about the pretests. All

computer-controlled instruction and student options* are charted. The

reader is provided a concise scope and sequence of the total instruc-

tional program ac well as a look at the several discrete instructional

programs available to students. The computer-controlled instruction,

based on the student's pretest performance, is indicated in the rectan2

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

--baurse Analysis and
Validation Data

Numerout data are available from a group's performance in a

CAI course. The data to be collected, however, are necessarily

delimited by the research question and the purposes of the research.

The major question posei in the research was: Is this program effec-

t

tive to the extent that 80 percent of the learners attain 80 percent

of the terminal criterion objectives? The purpose of the research was

too deiielp, revise, retest art validate the Phonics Program for

preservice tears.



Data source. All data, with the exception of tne posttest

performance and the operations analysis data, were obtained dIrr,.:_

from the individual student records that are stored on a course -,a, ,..t--,

tape. Individual student performance was recorded per session.

performance records include tne following information:

Time of day Student number

Course name Segment

Date Enter Process (E) identifip,

Response identifier Response latency

Actual response Number of responses to FP

Cumulative time on-line Counters

Switches

Specific data from the performance records were retrieved

from the course master tape by using specially designed library

programs. Some of the library programs were used to provide daily

performance 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 studenfr, precourse performance data

were collected and organized for individuals and for the group. I-

addition to prescribing instruction, the pretest performance data alsr,

provided a basis for drawing conclusions about pre-instructieral pre-

,

service teachers' phonics knowledge in general. The following data

were sorted according to the specific pretest questions:
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Pretest. number
.

EP identifier

fNumber of stUdenis
presented question

r
.
p2

Specific question

Concept area

Number of students branched over
an Instructional segment

.

2these data 'relating to the specific pretest questions were

organized and reported an FOrm A seen in Figure 4 in Appendix F.

Pretest performance data were also sorted...1 reported

acccirding to the individual student. The data:below were sorted from
,

the Tesler tape and reported on Forth B shown in Figure 5 in Appendix F.

Student ID number . ,Number questions presented

. Number correct responses Percent Correct response,s;

Weighted score In
percentperc

, . _ .

Total pretest time

, ,A Pretest ,summary data are reported on Form C shown in Figure 6 in
sit N

Appendix The gimmary data were analyzed without a library program

and include these ftemS: meantntimber of pretest questions correct,0 I
0

mean wetghted score in percents, stand10-deviatfon oit pretest scores,_

and range of pretestscoreS.

4.
. t-

, . 1, .

1 4

'.Incourse itenrineysis data. In-orprlo determine the effec-

..tiveneis of.partitlular items to which students responded during

incourse imStrUction,'the fbli,,owing summary data on each -major EP

.

%identifier were requested from
,

the master, tape:
,

Segments

Number of students'
presentept,EP

Number incorrect1,9

responding on last try

.7:4tnumber.6f responses

he EP

4

<

EP identifier
4 t.
.5

Number correctly responding on
first try,.

Difficulty level of the EP
(ratio and percent of `the humber
of Students 'who got the item cor-
rect to the number of studerits who..
+tried the item) k

-

00
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Number of students for Responsemode
whom the response latency
was greater than one '
minute

Form 0, on which the incourse item analysis data are recorded,

is shown in Figura.7 in Appendix F. .

The actual responses tp eaci.' EP were al3so rested in order to -4

examine the nature of responses that had not ti gated and were

c

correct in order to update the correct answer sets.

6

Materials validation' data. These data Jere collected to

determine if the courWmet the 80/80 criterion level set for ,

o

validation:

Percept correct responsei on.posttest frail top 80 percellt of

the grOup;
.

1 ;

Percent of objectives obtained per percent of total validation

'group (i.e., 20 percent,of the students attained 100 percent of

the Objectives; 40 percent of the students'attpined 80 percent of

the objectives).

,The form for reporting the materials validation Aposttest) data

is seen in Figure 8 in Appehdix F. In addition to answering the

research question, thlipostteit data were helpful in assessing the

efficiency of the materials related to each. terminal criterion test item

and the ,item itself.
rf

The percent of stude s getting each posttest question correct

was recorded:on Form F in Figure 9 of Appendix While there is noSspecific-level for determining such effAciencysitN crtterion.estab-

lished by the. researclierWas 80 peftent. That,ispto say,' each terminal
)

,criterfOiTitem will be answerrd correctly by at least 80 percent,Orthe

1.- .

/

1
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group. 4f the.item:is not answered correctly by the designated percent,. -

.the'instructional materials related to the item and the item itstlf will

be reevaluated. Summary data for pre and,postcourse performante a4.for

:
studerit on-line time were placed oh a summary chart to show individual

student pre and posttest,Oiffetlences. These data were recorded on
t 1

Form G seen in Figure 10 of Appendix F. 4

8

The operations analysis. The operations analysis_wa carried-
9

out to enable the resparcher to look critically at the completed pro-

.

ject regardless of the outcome of the, validation study. This close

scrutiny was undertaken to note objectively. the strengths and weak,

nesses inheredein devieloping and operating the course. Thi opera,

tions' analysis was not performed according to any prescribed rules;

`-.however, the principles cited below.Spopham and Baker, 1971) were

observed;

4t
ts 1. Operations analysis' should be'perfprmed at ihe'conclusion

1

,of all syStematic development of instructiosal products. [p. 158]

2. The operations analysis shouid be written and transmitted

. to some cent 6epository. [p. 158]
k.

Operations analysis datayere,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 edAtional progriimme;ihe graphics artist the systems

analyst, the audio specialist and the technfcar,support manager, The
,

questions, below made up the questionnaire:

4
1.. What specific - operations did you perform in the develop=

4- ment of the Phoni Course?

- I

I
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Is

r

0 optimization of this product?

5.- Did you note any practictis incorporated in'the operation
of this prograM ghat you believe should. be maintained" or
,that you consider assets?

85

2. Did you Operience any compliCations or' difficulties in
,performing.these operations for the Phoni Course? If so,
could you specify the task and the 4Ift4culty?

3. Would' you make specific recommendations for improving the
future performance-of these tasks, or pqssible ways of
avoiding these complications? $ .

4... Do you have any general recommendations for the future

When all questionnaires had been. returned, tli
i

iiponses were

analyzed for the operation's strengths and weaknesses ai perceived by
/

1working personnel. 7 . -
1

Analysis of data. Following the collection and'organiztp§ of

dita, the ptimary analysis was performed to determine Qhetber the .

, .

validation criterioi) had been, achieved. The data fr the items T

4 _ analysis forms were ;4n-anaiyzed to determine it an criterion object

tivesv.ete below the 80.percent criterion itevel,Tild which tteMs and
t,

material5riarranted reevaluation 4nd possible revisions.

The secondary analysis looked at the data ori. these forms':-

to. 1) precourse data forms; 2) incourse Sita forms; and 3) operations,

analysis for*.

- %
.-

Criterion' fists:-

ADY!19.millimtbILLA0224' .

. .

le
.:. ,

, . Pretest development. The pretest
,
wal7develoted to assess the

. ,
4-

1r.
.

-learner's knowledge of phonic anllysist and
.

to serve ai-.the basii for
, . a t

...I branching into the instructional prograi Because of the mariy,branches

1 t

thit could logically result from test per#ormarice, alministerind ".....

. . i r

.
1 . ).. .

.5
I II

11

.v

=
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4

. i ,.
S

i .....) .'
1 / %. .

t
pretest 'via the computer terminal was faster.and7wort accurate thaAn
. .4 L

off-line administration. The pretest was developed from t he spetifia-
.

tion of the behavioral objectives and on a concept-level contingency,
,

hierarchy. The'concept-levet contingendy 'hierarchy is illustrated in

.
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theie tbree questions ibat deal with the shortyoWel sound:

,a) What is the same about the vowel sounds in these wordi?

lcupdaP1' [dollupl ifeilmfP] [ilslep]

v

. . If the student did not assign the label "short vowel sounds"
) -

-he-wai branched to the first 'question dealing With the next concept on .

the pretest. If the learner supplied the correct-label, he writ on tf

the question that folloWs:
. . .-

.A
b) Put your earphones on to listen" ssoieswerds-Containing

i
.

vowel s lids. :the words will be iven in pairs. Type one . _N .

teithe
lids...the

the pair whic could-serve as a key word
,

for the port wound of each vowel: Type the word under . ..

. /the vows letter whose short:sound is heard. :

< :

a e :

..\

o 'u

womfaimi.11m..10

'-. If the.lelcner, identified the vowel Itoinds,correctly, but

could nqtirecognize.short vOWel sounds in words, it wks_inferred that. s I
. V v u

't he had problems with' auditor difcriminktion or that he "gue$sedNhe
. 40

label and would therefore not know theAle(slegeverntng the concept. :"--

. --

. -. , 1 A I
If thelearner did not renpfY eadil word in'whiCh khe vowel was,-

.
.

.. ,. .
.

Z'

.s6prt, he was blenched to thwtfirstAquestiou denting with the next con-
/ r I .4- .`

%

pt in the next prete$t section: 'If he answerecratreCtlyi.he Aas -
. ' --...

resented this tisk'deating witivihe short voiel Sound*nevalization: A...-

, .

,

.
i.

-- 0
.g tomple these phrases to construct the generalintiOn lot-

.

4 I . the vo 1 sounds in cat and imp) In a word or Syllable in , j

- % 'which t reis which th4 word or sylla-, ..?.':\

' ` ble, Of vowel Eial-li7short. .* .,* '
. .

,-

.

I

I I

I..

4
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If the learner answered'all three questions correctly the

, program branched him over instion dealing with short vowel sounds .

He was, however, given 'an opporturfity to 'review that portion of

'information once.hls instruction began. He wat also sent into the, ..-.1
illustrative lessons dealing with short vowel sounds. .J

The more questlotis .a learner correctly ar,swered in his are-
I

test, the less instruction he received; the fewer pretest questions
N, . .

answered correctly, the more instruction received. The continger0
..t il .

.
. .

,.

.. ..
hierarchy, saved Vitae- for, the student whti,d;id not demonstrate the

%
I I '

. necessary knowladge to granch over 4nstruction In a respective area by
,

not preseriting hiniwith item's, above the diffccuity level of any pre-

ceding one which the students.couldinot answer. The hi tne
1 i

,

, P

pretest enabled the student who possessed the tknowle s to demon-_
strate them,and be exempt.fronisuperilmout instruction or pracykice...

,... . ,he' pretest items may be . classi f ied as the, selection 6r-cofp: ---,

pleti6n e (Reamers, 1965) in that the learner's se"1frded their - ..._

answers from among given allernitlivesq filled in blanks to complete
.

statemettsl: -1.nci a -review of the bl iterature revealed 'that rel la-
. .

/ ;

.k , ,

, 4

bility data mail ittle-Or no contribution to criterion-referenced

tests, the

judging pr
objectives.

/t-.0--
.1 -

content. alidity oftffirk't4st items was determined by
. .

compatibility -of the test items-.wi(h, the behavioral

/ft

.
Posttestbevelopmejit, Thiros' ttest qUestions were, for the

most part, the ?uproly type (Reamers,: ig65y- the learner Suppliel
40

A a 14 . -.1components of the answer% to' essaytoessay or short answer threlsti ns.=
, a

it/This typl,responsi'wrs roff-tine- r than by-the. omputeerevaluated
. . . A. ..

(-
lea

1

=

sz.

1'

I

- I

r.

s.

d

I

o j!,,
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system because the system is limited in its ability to evaluate and

process constructed, wholerline responses which may be stated cor-

rectlyrectly in numerous ways. T6o, it was felt that .the 'learners would

have more freedom in the way They answered if answers Ire evaluated

. off -line. The posttest questions were movie comprehensive in that one

posttest quest n may have been designed to elicit five features in

one answer, where s the.pretest question usually elicited only.one,
7 -a

The pre and posttest questions dealing with'readines for-phonic .4

analysis are illustrative of,the differences in pre and posttest

questions..

711P, te.pretest,

- learner knew the-labelS

V.

phonics -that were ?aright in this course:

. :DirectiOns:NkBefore'a child. an profit from instruction in

phonic analysis, he must have:acqpired.certain skills and
,-

knowledges aod'developed Ceitaineabilities. Look at the
) e

ist of skills, abilities, and knowtedgesythown on the

ge. type the number of each statement that 'is,one of
.

four prerequisites for phonic lysis: .

,
[4tudents seejlst en n:and_selects and types
in the numbers raext....toithe answers ofbthefr choice]

4,

these file items were used to determine ia rr,
,

and the.explanations.of the prerequisites for-

. Js

fstmdents_ press light pen to the answer'of thei choice -

' for the questions below]

9

2, TO What dbei auditerydiscrimination.for phonks,Inftrire-

'tion-referZ .0
'4(

,
whole Words in Aral form ]

[ability.to distinguiti sodnis it a word]
ks

[ability to Amt.*. 10:1 spwis in the spoken langualje]

II

t
a

4

.
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..,

3. To w does visual discrimination:for Phenict instruction
. -

refer?';
' I , 7. f. . .

[ability to see.stmilarities and differences In printed
letters]

.. , .

.

[ability

to 'recognize printed letters] :,
,

477

[abilitpto perceive the whole word os.a pit]

5-..

4. Why does a chfid'heed to.know ?he lettefs of thi'lkphabet
by name and shape for phonibs insructibas

....
J . .

[to help in identi fyi 9 'correct: sounds] )
1

.

.:

[to see that each late stands for a. particulir sound] _ ''', .

-.

,
. .'

=I

[to facilitate tbimunication in the teaching-learbing
process] , 0, , . .

, _

. ,
.

. t - .

,

5. Why is the child's ability torecognize some whole words..
in printed form imilortatipfor'phonics instruction?

4

:

[to provide reference points for int roducing etter-sound.
relationships] - .

-
...

[tot help the child uner.stand the a word]y

% 1

[to facilitate:" il-teacher communication].. . -%
0, 1

.
.1

On the posttest, th s one question measured th4 same knowl-./
.... .

.

*edges as the five pretest questions above: -

. .

t
.

-. .
..,

': Name the fOur prerequisites fo(-_,phon:ic analysis and discuss .-4
each as .it relates to the teaching and learning of.phOVc analysis.

'' EVerylearper was prestnted every poittest question. T* pre _ .
,.

+ . .. .
.

. r: i and poittest and the 'weighting scheme explained belpw -are in Appendii G.. %

- r .

Weighting and Ooring test ftems. 14:liest items acre. usually
, .

weightedime point:each because only one feature was present in
.

each tesf itedl. Iralseries of items. comprised the answer, en a Appit
.

4

I)

4.
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'4.

J

. .

student han,to Alapin at least 75 percent of the items td receive the;
. .-.

, ., ..
'full point Value-of the item., Fewer thani75 percent rendered the ffem I--`

t.
. -

, . IS ..

. 90

- 4 -

It

.

. worth no psints.,
'-

.

I

- :.The "Check -List Point-Scord Method"was employett in weight4ng! .
. . .

,
.

coring the shortansWer and essay questions on-the posttest; .

.

. . , . 'k ' .)° - Q-.

. This scoring method (Remmers, i965).reciaired breaking up d ideal
..,

. 4. .

respoilse*to.the questiVn ihto a series cof features or 'points... The

..

. , ,

learner's answer was then evaluated with respect: to each frture and a
- ,:,

point was awarde4-if the Aature was present in thili=esponse. The-
.

. , .* . .

features tested for in the posttest responses were the.safne-featurps...
, - .N ...,

.%
-

.. . tested for in the pretest. The pre and'posttesi weighting schemes are
. :/, . .

f <. . , .

. given orf tM1 pre and posttests. The features' for which polits were. k ,--.....__ ,

given in the pdsttest.are underlined with -the points in parentheses.
) 'N 1

. .
,

A.1
'

iP

. . j- . ..
, Arriving at percent for validation criterion. In order to

N . -.

.

validate the course, the criteriorrof-80/8Shadi be met. Eighty -
.

.%
. . 1

Arrcent)of the learners had to attain a min them score of 74 of the Pos-
T

sible 92 points for the course to meet the criterion level for valida-
%

* ,
tioh.f The percen\ t value per.points was calculated so that a certain .4.

4 '
/ number of points woubibe equal to_86percenfqi.e.,.9 points = 10' per-

I e
a

cent; 19 points.= 20percdnt; 41 points = 50 percent). 0

A \ .

at,The Pennsylvania State University.

Ta'printid dOcUmentation provides two'sets ofinformationt

4.

Course documentation. ()ocumpntation of the CAI course includes. 1

the compilation of information` about the aeveloped.ana validated.cOurse
-

materials aLailable from the DOCUMENT Program (10-tts;1970) developed

one set is a concise andaccuratedetcription of the course; the other=.,,



ar

f

91,

is within the technical arena and deals with,programming language and

system functions. The course description consists of all,possible CRT

displays availa?le td students and a description of answerproCessing.
.

Each 'frame tarries its label, ihdication4of pauses, character hescripl-
- ..

tots, (e.g., apostrophes .mean characiel-is altei-nate coded),,,the row and
..4,

..
.. ,

, 1

4 1 . s
column,in-

.

which the text begins.i.Below the screen display, thi7reslion'se )--.
.. 4 .. , ' .

00
mrde and time allotment for'an'enSwer,ire indicatee4DOCUMENT then .

..
. .

. describes, the treatment'fbr,each possple answer. Treatient may include,

branching, assingo the next frame:returning to past instruction;.
°= .

. *
.

Use of r interfdce devices--audio or i geis-shown* gkecial
,

,:-

II

messages. 441'he description is a sequential d graphical4epresentatiov
., :

. ,

1
.

. A
V4: . . L9 ..

of a course. "
/ : .. .

.

J.
: -1 :.

.

Ihe set. of tethbical information provided by DOCUMENT inclibdes
1 i 4 .

.the actual Coursewriteristatements (the programming language) ased in
% 0

. v,
--,...f the course. In addition, the heading.- each page-notes the course ....-,

0
. 4.

, , 44
name and segment, date. and time of day of the DOCUMENT illin and the ,

.

, . .

i

ifpagiAation. The-civsi-reference table shows. Wh4ch.audip; 'buffers,"
, . ,

-bounters, functions, film,.images, labels,,' macros, retuivbregisters,. .

.
4

,

. Q..

switches, and counters -used as switchetalve been vsedrand where. -04* ( - . 11 .... ,
.

. The DOCUMENT-Syitem,progAMMed.fn'PL/1 for an IBM 360/67 L:
.

,4 tystemf is compatible withlny 360 systoCcontaining a standard PL/1 I.. .;

1,

.

` compiler. Other documentation-data ftthe Phoni CouKie include i
,.,iA. .

,

... description ofinstructional strategies, flowcharts of eech tnitrud-

. .
.

.

. ) .

..,
... I

tional segment, the EP tdent4ti5 schemet-the match identifier leme
4

.
e. .

. .

and the macro and dictionary ilSe. CompieticanSe documentation is i'...:
. ..

the centraT repositot4y.in the Computer- Ksitsted'instrUction Lahorator
...

..---
-,at The Pennsylvania State'Universiim,

.t

. r
'

\

alp

I

2 0
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CHAPTER IV

.

. . .

reported:
it

in ihs chapter: 1) findings related t prete t performance;

2) findin0s,related to in-course materials analysis; 3) indings .

.--

.4

. ANAL
/
YSIS OF DATA AND RESULTS OF FINDINGS

4
.ylhe findings from the Collection orfour'types of data are

.

related to posttest performance and cryerion test items ana and.,
.. .

4) findings from the operations aria1ys47. The. findings a're' reported '

1

under.the'headingsiamle, the order enumerated above and are prefaced' -

wtth the purpose for'whicil those data were collected; , , ....._,
, .-

, .

5'

a

4ft

All performance dat4, Withthe exception of poNiest data,
_

oriOnated \from the individu4 student reCords that. are stored on the
. . ..0

. course master tape. Vte data were sorted, collated and printed'from.
I....

4
.:.

.

1
. .

.

th course mailer tape by usingspeci41 library programs designed to
**

--Axi

nalyze deg/at:The Peqnsylvania State University Computer Assitted
:,,,

/ a
4

IV
O tiS

Instruction Labo-abiy. Additional data-were_ienerateffrom the ... ..

printed listings.
i

t ) ,l.
0,

Fihndings.Related 4
Pretest Performance Data

..r .
ilk k..- The'main objective it gathering mtest performance datalias to-

. ,
A pt .

a . .

.71 approOriately branch a student"to 'Instruction based on.his prior knowl- ,

edge oftheconcept,to oetaughtN. Such branching was in line with :the .
. .

.

.

.

premises on wt0h.computei:-assisted instruction -was built--that of . ..
, .

/?* /indigidualizinginstructidn. In addition teproviding.a'basis"for r

r

4 kt
branchipg, the' data ftok%pretest,perfohmance were used to .report the'

A
k

p

92 ".%
.

,

. %

AS.

%
4
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Maw

I,,

/general status.of priservice teachers' phonics khowledge.without

instruction. 0These data were aksembred from-the,course mister tape and

93

presented the following In rmation: 1) total number and percent of

students presented anctcoreectly answering each pretest questioA

(meeting criterion); 2) total number of students. bunched over each
. :

instructional segment; and n total number of students brinched over all
4 ,

. t t

instruction,
q.

,-- *Nk
1

,,
.

: Individual/student Pretest performance scores,'Imene listed in

scores. .The number oforder Wprovide the full range of pretest
. *

minutes spent, in the- pretest vts Collected ftr,each.student in Nder
.

I

. _

determine the ratio of time spent in the'prete0 to that spent in'
ll ,'

,
p

instruction. v. .

,

'Findings: number and _percent oftstudents presented and

11

corrocilLypsesonstiOrtnto'retis. Table 1 contains the per-

formance data for'each,pretest question: It'was fdund that17 or 47

pdrcent of the studedts met criterion op the first' question- inPretee '
.

1. 'Of the 17 students who correctly selecied a
\
t least three of the

.

readiness factors., 10 chose the appropriate answers'which related at

least three-of the readiness factors td phonics'idstructionl No student

Achieved.a perfect score on.the pretest dealing with readiness. forscore

phonics. Niheteen,.or 53 percent of the students dit not meet criterion

'orNhe first pretest' question andliere thereforenoibpresegted'the four

related questions for that pretests. t
4'S -7

Pretest Measured theprestfvice teachers' knowledge of con-

sonant blends. Thirty -four.Or 94

the examples- of, consonant blends'

rcent of7the students recognirea '

estinn 1) ;' two or sixtpercent did

.J
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I

A

99

: I
not: Of.the 34 students who correctly chose the term consonant blend

, N
- . %

ts de label, only seven chose thea0propriate descriptor of ,a conso- ./
-. .

~ - .4 .
nant blend (question 2) . The Criterion for naming blends (question 3)).

..

.,

A

was 17/20. - Of the seven students who .chose the appropriate descciptoro4
Itwo met ,criterion op question three of the second pcitest.

.., .

4

Pretest, 3 measured the Ares vice,teachers' knowlege >of son-r-,.\

sonant digraphs. Thirty-five or 87 rcent of the 'Itudents recognized

N` "s 't e example ph in the rd as a consonant comb inatisk e. Of 0.

. \ .

\r h

iie ihis35,1 three were a e.to identify the combination as a consonant.

t digraph (question 2). Question three askel the sstudentS tc selece
.

I best descriptor of the consonant digraph; ail three jthe remaining
4

. #*/ ' students responded correctly. These same three students were then pre- 42la

,

4.

e.

`stinted question°4-which srequired that-they namer.the six h digraphs,

questiot five, the 'ck digraph, and qu'estion:six, ns. digraph. The

composite crterion 'for naming digraphs was 8/8. Neither of the stu-

dentsdents met the criterion; therefore, no. student teceived,questions seven

. 0
4

I. ) through ten which required naming the single letters, which repriser?.t..
k . ,

. the digraph sbunds.

.Pretest 4 corfsisted of,threb questions about short vowel sounds

dr

4 in words. The first question refired that the students select the,
,label for the vowel sound in selected-words. Thirty-one or 86 percent

of thelreservice teachers tresPonded,corrictly.` The second talk,

(questio 2) was that of selecting, from spoken pfirs of words, the

word in w ich-the vowel so und vas short. Eight students met criterion

(5/) on the task.,, The third sk (question 3) required that the

.
5

4



1

a.

. ; )

, -
:f

/

Olf

,

r 'studenf complete a statement which tbmposed the generalizatiOn fOr'
s 1'' . I ' t '

IT
(towel sounds in rds. Three, of the eight studentt composed the gener- (

, .

* .

alization satisfactorily.
4

100

Ob.

. ,

Pretest 5 testedo teachers'teachers' knowledge of syllabica.
.--...., .

.4,_ ktton. Tienty-four 'ph 67 percent of the.learnerA identified the praces's
--..

e \_____ ,
(4ggiition 1).

,

Of the 24 learners whoo)dentified.the proocsi:20 met
t.,..

the chiterion nf syllabicating five; two-syllable wofis. Tile next
.

,

tasks, (questions 3 and; 4) required that the'students,complete state-

ments of iy1,13bic principles lhat governed 'the, syllaliication'ofte ..

i k r

words. Neither of the 20 students met criterion-on the lait two taski.
/

Thirteen of,the learners met full criterion (y and w) on the.
. . 0 ,,

Mb

first taskin Pretest 6: Fifteen of the 18 students who na yas.

sometimes representing a vowel sound were able to idecitify, from among
. 1

eight words, the six words h Zr- stood for ,a vowel sound (qluestion

2)t eight stated of the in dices in which y reObsented a vowel

send; one student stited the twk instances. Node of the studTtswere

Able tip identify each of the resultant vowel sounds recorded by y..

(questions 5, 6, -and 7). \Five of the st nts naming y also identified

w as a consonanyetter which could represent a,vowel sound; one stu-

'dent named only w. Neit 'AO-the six studentiidentifying w could

cite the instal(Ice when w represented a vowel sound in words.

The perfonnarfe data from Pretest 7 revifaled that 30 or

percent of the stude s were familiar with the term "long vo 1 sound"

and chose this as the, libel for the vowel sounds in. the wo ds presented.

Twintylof this 30 met criterion on the second task (queitt¢n 2) by

identifying from five groups of four words, the wor ds-in which the

vowel sound was long, and giving the name of the vowel\letter whose

4'

c

10,



4.

a

:
51/

I

1,

f :\ . l ..
lopg un was had. ANCriterion for thap task was 5/5; None o the

'b 71 \' 1 I I
.40 who identified thq long vowel soun in,the words i-ias' abte to go-
t 4 ,plete the itatements_,Olf generaljzatight questions 3, 4, acid 5) for the

101

vowel sound in sets Crf :words

1141n was norpresepted to any

presented on t1)e image.--,

of)the stueepts since i

on the students hatng-Met,criterion on question 5.
N..

- Pretest 8 tested the piresvvice teacher

letter combinations. Twenty4bur ;Sr fi7 perc

label diplItheng (question

.

iiggent')-%

, A 4:

nowlidge of vowel r :
correctly chose the 44

1) fr the" underl Med iambi nati Ons in the

words presented. ,Only1

C-

label selected the correct

-
of the students..wWassigned the appropriate*:

s ,

descriptor (questionli) of the diphthong.-* t
Questi three, A ,..esent wor stin *stitch th, underlined marvel combine -;'% ed.' / -d

. . ,

' tions'were digrapht.)FoUr_or 11'percent 11,f` the reservcce teleherV.
/ s .

.
1

. hole ti\ ,csorrect label; two of these ftiur selected the statement that '

1

7- most accurate y described 'a vowel digraph (question 4). The two stu-

dents who respontled correcttly to the first four questions both met -'

criterion on- the'renaining ask' (question 5) of identifying combine-a

tons as diphthong)

Pretest ,9 measured the, preservice. knowledge of, con-
-)

, sonant irregularities. Thirty-four or 94percent of the students cor-

rectly ed the examplet,If letters- not,trepresenttng sounds In certain

cpinbinations as "silent letters" (question 1). Only these 34 learners

were presented the questions dealing with eight specific instances of

"silent' lettert d The findings follow: 19 students' respcinded cor-
.

rectly to h as a silent letter (question 2); ten students knew when w

did not repretent a sound in words; 19 students selected at least two

of the three instances in which the combination 212 did not record .a

4



. I 0.
.

.'

I.,-
s

. i . ._ :. -.

la . '' \.
.

. ../ ',-----
.,'

..N,..

. ' ..
' ,q

....
. . l C!

. s ?k- , , 1

.1. i

sound- in words (question 40.; f-ifteen named 2 04 leas notepriec
...., :

g

cTha..

.
. senting sounds ,when followed by n in the -same syllable (guesti/on 5)".

..

thl rty-four Students responded correct1y to "silent 1:'
.

(qUestion ,6) ;
,

.
. Iffive students apswereathe question dealing with "silent p" (question

.

.
,

7) and 11 \cited the, rule for "g fore m" (question: 8).; at28
i ...*,- 4. .".. 4I

1 1.I responded -correctly to question. 9 which deait with "sllent" b.

Questions 10 through.11.dgailt, with the-soft c and I rule. -

i-'
Thirty-three.or 92 percent of the students selected kas the' letter"- ;1r

representing the /soft i sound; thirty-One identifidd s as the letter

1
repryntin6 the"`Soft c sound. Only those learners correctly answering,

...questions 10 and .114 received 'question 12 which required the .section

of the three letters whiCh.,determine the soft sound of c And a. Eight
c7 .. Pt

.k

stigien/rs Identified the three letters, e,'i, and-y= isix students noted
. . . .. -

As

the position of these letters (question 13) when thekControl the sound
-

of c and 4. Thirty stUdents.correctly4-selecied u as the companion to

4,(question 14); and 23 chose the combination ( question 15) which

represented the It sound. The last two q4estions dealt with the sounds
.

represented by s. Ywenty-eight students chose the word in. which s

-represented its most common sound; twenty-five _named' z as the fetter

reptpsenting the sound of s fn his and runs. .

The,1ast prefest, Pretest 10, measured knowledge of vowel

irregUltrities and is in five parts. The five questions in part a deal

a
with the 'r(chwa" sounc. °Nine students correctly selected the term

Sawa as the label for the_ vowel sound in the unstressed-syllables in

Spoken words; of the nine whp selected the correct label, four -Selected
.

the best descrtiptor (question 2) Of the, schwa and the *situation 'in

wWch the schwa occurs (question 3). Oft Student_ correctly responded
4

t



t

4 %

to the remai ning two questions (4 and 5): Part b'of the pretest

measured knowledge about the effect of,r on vowel sounds. siu--

Aentsielected r as the "vowel controlle H (qlvelXion 1); seven selected

the approprIate descriptor of antr=controlle v sound (question 2) L
t

r

Three students noted the position of r whenit ntrolled the vowel

:sound:

Part c of Pretestld contained two,qmettiohs about the ;effect

,

w, u, and 11 on the sound rep esented by theJetter a. Five

students chose the s' lling representing resultant vowel sound.
- - o .16 -.: 4

r41 Part d of the pretes contained one questionabouf the sounds:re'pre-

/ sented.by tpe c nd ion'ro ;* FeuAstUdents met criterion on this

question-. T last section e, contained-four questions about the

effect of ld on o and the effect of id, gh, and nd on is Sixteen stu-

dents

c

I

-.4

pointed qut the word in which the vowel sound'was an exception to

the generalization fdr short vowel sounds (question 1); none stated
A

the ge r4ation covering the exceptiolw(question 2). Tiventy-nine

studen s correctly responded tothe third question by selecting the
. 0

word in which the vowel sound conformed.to generalizations for Vowel

sounds from a set of exceptioni. Neither of the 29 students stated the

I' generalization covering the vowel sound in the, ining words. I1

Pretest performance by individual student. Pretest perfortance

''by 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"sto6nt was 91, with the lowest nuer being 36. It should be

.
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4

,

a

A.
- \ ,

- , noted here that 4ry student was presented the fninkimum number of Ore,

.

4) . .
.

. test questioni (i.e., the firit
.

in every hierarchy) which totaled 17.,

. ' , The number oftcorrec responses per student ranged from ahigh of 60 tóranged
\ .. .

i low of 15. The number ot correct responses,.when 54e*?*tsd,to total--
.,

,-,s,
.

. , .

* /

I po4ntS (points perl.eature) and weighted in erms of percent of'total

pints possible, showed a high. of 25.5 perc nt-attainment witiva low Of

4
107.,

\\ 6.5 per4At. As.seen in Table 3 below, the mean percent of pretest

attainment was 16.0; the standard deviation was 5.9 and the ,range was

19.

Table 3
11

.

Pretest Summary Data V

Mean Correct
Responses

e

44.06'
. N

.

Mean,Weighted c Range of , Standard Deviation
Sipre Scores (Weighted Score)

. .

16.0 6.5-U.5 F.' '5.9

) 'e.-

er.'(19.0) al, 'N\
11 I

. w. j 1
,4.-t- .

,. "5 4S
A . 14

4
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. range of pretest compiepon imewas from 30 minutes toone hour andO .
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36 minutes. .- ',,
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Findings Related to-
Incourse 'Peribrmance'

108

Incourse performance data were collected in order to report

findings from the operational. 'use of the program in terms of instruc_-_

tional strategies, mastery of concepts:I:luring instruction and instruc-

tional 'time. These data were sorted-and collated from the course

master tape and are reported on Foem'C in- Appendix H.

Segment containing EP

EP Identifier (enter And process is the point.within the pro-
,

gram that the computer "waits" for a response from the.student)

Number/of students presented .EP'

Number of students correctly responding on first try

Number'of students responding incorrectly on'last try.

Difficulty level; Percent of students correctly respondin6 to
I

4 Ee

.

Mead number of responses to an EP
) .

Number of students.whose response litency exceeded one minute
,

fOr an EP

Response mode (light pen, keyboard)

The above data were reported only for the mastery items in the

course. Every item represented by an EP identifier was not considered

a major idstructional item. The majority of the enter and process

point tasks Are concept builders and practice items. After the stu-
,

?

dents had responded to the cueing and practice materials, the mastery

task was presented to determine if and to what extent the student had
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conditioned to the cues and,pknefited from the practice. The means,

standard deviations and ranges of instructional times are'reported by

segments and for the total course in Table 4.

The difficulty level of an item indicates the percent of stu-

dents who attained mastery of the concept tested tiythe item. The

difficulty level, may also be reported as the inverse of those demon-
,

strating mastery and be stated in; terms of the percent of students for

whom the item appeared too difficult fothem to demonstrate mastery.

;If an item was difficult to the extent that fewer than 80 percent of
4

-the learners -after instruction-:demonstrated mastery, that item'wa

degnated for analysis, review and revision. The analysis wot1d
. -

include reviewing the related.cuding'and entice materials, the

instructional stratEgies incorporated, the responsz modes, and the'

mastery item itself in an effort to 40termine to what factors the

difficulty might be attributed.

O

Segment I: phonics readiness, definition of phonics,'sugges-
,

tions for beg:inning instruction. In Segment I, 15 mastery tasks were

achieved by at least 80 percent ofthe learners presented the task; a

minimum of 80 percent ore learners did not demonstrate mastery.on

seven of the tasks. If the seven tasks (noted by *) for whet' the

recorded difficulty levels were below 80 percent, three were below 0

percent; three were between 72 and74 percent, apd one had a recordkd

difficulty level of 56.

,

The mean number`of responses for 16 of vie 22 items reported

was one (11. Fur 'items required a mean of two (2) responses and two

' tasks reqUired a mean of three (3) responses. Respon'se latencies '



Table 4

Mean, Standard Deviation and Range of Instructional Time
by Segment and Total Course

t
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Instructional
Segment

Phoni I

Phoni II

4 ,

Phoni III

Phoni IV

ehoni V

Phoni VI

Phoni VII

Mean
Instructional Standard

Time , Deviation Range

All Segments
(Including

Pretest) Time

1 hr. 48 min.

1 hr. 6 min.

1 hr.

24 min.

12 min.

1 to 3 hrs.

36 Amin. to 1 hr.

, 48 min.

12 min. 36 min. to 1 hr.

36 min.

1 hr. 48 min. 20 min. 1 hr. 12 min. to'
1 hrs.

1 hr. 12'min. 42 min. to 1 hr.

36 min.

18 min. 12 min. 6 min. to 48 min.

42 min. 12 min. 24 min. to 1 hr.

12 min.

t,

8 hrs. 42 min. 1 hr. 30 min. 6 hrs. 30 min. to
14 hrs.



greater than one minute were varied for 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,

response latencies greater than one minute, difficulty level (or number

of students demonstrating mastery) and number of correct first

responses was dptected. With the exception of EP aa46a 7, no question

requiring a light pen response recortded.latencies greater than orie

minute. All difficulty levels below 50 percent were from the tasks

-requi4 multi -lined constructed responses; with one exception.

The mean number of hours%required to complete Segment I was

one (1) hour, 48 minutes. Student completion time ranged from one to

three hours with standard deviation pf 24 minutes,

. Segment II: consonant blends, instructional procedures and

principles. It should be'noted here that several.responses were 'sub

jected to two evaluations, The first evaluations cited (ca37a a3,

ca38a. a3, ca39a a3, ca40a a3 and,ca42a a3) were made by the author/.

instructor. The corresponding evaluations (ca37a b7, cal8a b7

ca39a,h7s ca40a b7 and ca42a b7) were student selflevaluations. The .

author/instructor evaluations were used for computing the diffictilty

levels that'amAiscussed in the next chapter.

Some of the trends_ observed in the findings from Segment I were

also evident in Segment IL. The five mastery tasks not correctly

responded to-by at least 80 percent of the students.were foOd to be in

the multi-lined keyboard response mode. There were 25 tasks in all.

There were several light penesponses for which at least one. 'T

student took longer than one minute to respond. It was determined that
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many of these light'pen responses were related to multi-lined keyboard

responses and 6 image "models" which students had to read before they

could evaluate tf7Ar responses and then'enter that evaluation.

A Each of th6 keyboard multi-lined respor&es had at least one 'stu-

dent vhose response latency exceeded one minute.

It was found with the first set of student-evaluated responses

that the student indthe author fully agreed pn Only one evaluation.

One evaluation differed by three responses (29 versus 32); another by

4
nine (21 versus 30) and another'by 12 (11 versus 23). The mean

difference was eight.

The mean time for completion of Segment (II was one hour and

six minutes. Therange of student time was from 36 minutes to one

hour, 48 minutes with a standard deviation of 12,minutes.
-

segment III: consonant digraphs and procedural steps. Six or ,

27 percent of the 22,mastery task items did.not conform to the desired

difficulty level in $egiagnt III:. Of the six items, three had a diffi-

culty level of 78; one was at 64. One item recorded a 44 percent

difficulty level with the lowest difficulty level being 28. The mean.

number of responses to each item etas one (1).; and 12 tasks had at least

one student with response :latencies greater than one minute. An

interesting fact was noted: eighteen of the students took more than

one minute to 'respond in the light pen mode to the task identifiedty

cf19a b7.

- t
There were seven instances where.5tudents typed-multi-Tined

responses and evaluated themselves. The auther/iristructor and student

self-evaluations compared more favorably in this segment than in

ft/
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Segment II. Complete agreement was found on the four evaluations

identified by cf63a a3, cf63a b7; cf65a a3; cf65a b7; cf66a a3,
t

cf66a b7; cf67a a3, cf67a b7. The differences on the remaining three

evaluations were four (cf19a a3, cfl9a'b7), six (cf64a 63, cf64a b7)

and two (cf68a a3, cf68a b7). 'The mean of the differences was four.

-The mean instructional time for Phoni III was one(I) hour.
41

The range of instructional time was from 36 minutes to one hour and

36 minutes, with a standard 'deviation of 12 minutes.

Segment IV: eneraliiations for vowel sounds and rind les o

,

s llab cation. Segment IV contained 70 major tasks. At least'80 per-
.

cent the learners presented the task demonstrated mastery on 43 of -

the tasks. Five tasks had difficulty indices 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

items was one (1) with.no itemilaving a response mean greater than

two (2).

Fourteen of the items having a difficulty indei less than 80-

percent were. in the keyboard multi-lined, keyboard fill-in, or keyboapt

multiple choice response mode. Thirteen items were in the light pen
I

response mode.

.The largest number of students with response latencies greater

than one was found for those tasks in which the light pen responses

were related to self-evaluation (val9a b7, va27a b7, ve09a b7) or-to.

multi-lined or constructed keyboard fill -in responses (vgl7a 3,
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vg23a vg27a al, vg28a al, vel3a k, veliS 61r). At, least one stu-

dent, but no more than two, had response latencies exceeding mit linute

on 25 additional' tasks.

Student self-evaluations (va09a
A

7, val9arb7, va27a b7) were

fairly consistent with author/instructor evaluations.

,Segment IV required a mean instructional time of one (1) hour 40

minutes. Student time ranged from one hour and 12 minutes to three-

hours. The standard deviation of instructional time for Segment IV

was 20 minutes.

. 0

Segment V: vowel' combinations. There were 28 major tasks in

Segment V. More than 90 percent of the learner; demonstrated mastery

on 23 of the 28 tasks. Two tasks were below tfie 80 percent difficdlty

level but above the 70 percent level; three recorded indices below the

50 percent difficulty level.

Three of the items not having satisfaciory 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 ~

the keyboard fill-in type responses; one light, pen response, however,

recorded 11 students with response latencies greater than one minute.

. This segment required a mean instructional time of one (1)

hour. The range of instructional times was 42 minutes to one hour and

3tminutes. The standard deviation was 12 minutes.

0

4
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Segment VI: consonant irregularities. Segment VI contained

22 mastery tasks--each of,which recorded difficulty levels greater than

80 percent. More specifically, 20 of the items had difficulty levels

of 100; two hid difficulty levels of 88 and 89 respectively. The mean

number of responses to all but three of the tasks was one (1) and

response 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 minutes.

The standard deviation wLs 12 minutes with a range of 6 to 48 minutes.

Segment VII: 'vowel irregularities. Segment VII contained 25

mastery items. Twenty-one of these items recorded difficulty levels

above 80 percent; four did not. The items recording the lowest diffi-

culty level were of the keyboard fill-in respohse mode (vm06a bl) and
a

the keyboard multi-lined responie mode ivj08a 3).

The mean number of responses to all but one of the tasks was

one (1); the exception AvjO6a al) required a mean number of two (2)

responses.

Five of the items to which at leait one student recorded

,response 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. Instructional time -ranged from

24 minutes to:one(1) hour and 12 minutes.
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Findings Related to
Posttest Performance

The fin4ings from posttest performance data are reported in

thii section in order to answer the question of whether the course met

the preestablished criterion level 4or validation (80/80). The

findings were also used to determine which posttest criterion items did

not meet the 80 percent criterion:level. In addition, individual stu-

dent pre and posttest performance was listed to show learning gains

which could be attributed to thi computer-assisted instruction Phonics

4 Program.

Course validation findings. Performance of the validation

group on the posttest is shown in Table 5. Inspection of the datwin

Table 5 revealed that 83 percent of the grout attained between 80 and 09

percent of the terminal criterion.objectives. All of thd students

attained a minimuof 30 percent of the objectives; but no student met*---

100 percent of the criterion objectives.

Criterion test items findings. The criterion test (posttest)

consisted of 26 items. It had been indicated in the Validation Plan

that each of the criterion 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, showedhthat 80 percent of the students met crite-

rion on eight or 31 percent of the criterion test items. Since one

.question could measure the attainment of one or more of the objectives,

an "objective-oriented analysis" revealed that the following objectives

were fully met by at least 80rpercent of the students:

O
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Table 5,

Materials Validation Data

117

,

Y

A

Percent of
Terminal

Objectives
Percent of Validition _Group

Attaining Objectives
*

100

90-99

11,

0

*80-89 *83

70-79 86

604-69 94

50-59.
)

94 if!

40-49 97

30 -39 100

20L29 100

10-19 100

80/80 Criterion Level

s.

J
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Criteridn Test Item Analysts Data
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Posttest QuAtion
Objective(s)
Measured

Number of Students
Meeting Criterion Percent

1 2 22 61

2 31 20 55.

3 .3, 4 '23 64

4 5, 6 11 31

5 7 32 89

6

7 f

9

8

24 ,

31

6/'

86

8 10, 11 5 14

9 33 92,
ti

10 13 18 50

11 14 , '24 67

12 15, 16 13 36

13 18 28 78

)` 17 32 89

15 19 32 84

16 21 18 50

17 20 21 58
a

18 23 32 89

19
2? 30 83

20. 25 16 44

21 27 8 22

22 2 25 6t

;3 , ?6 25 69

24 28, 20.. 28 78

25 Ir 32 24 67

26
ti

30 26 '/2
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Objectiverj: The learner will name the four prerequisites for

phonics instruction.

Objective 3: The learner will identify the distinguishing,

r .
quality of a dbrisonant blend.

Objectiye 5: The learner will describe the distinguishing

quality of a consonant digraph.

Objective 7: .The learner will write one key word for each

short vowel sound.

Objective-8: Thee learner will correctly syllabicate two words

and give the syllabication rule for each word.

Objective 12: The learner will write a\aus11.14ble key word

for the long sound of each vowel. 4

Objective 17: The learner will describe the distinguishing

quality of a vowel diphthong.

Objective 19: The learner will name the four common diphthongs"

a'hd write a key word Illustrating the diphthong soundof each

combination.

Objective 22: The leartier will write one word in which..,s

standt for its most common sound.

objective 23: The learner will name the vowel letter that

accompanies q i n order. for Ito be sounded in a word.
.

Individual posttesceperformance data. The posttest performance

of individual students is,reported in Table47; %his fable also provides

recapitulation of individual student preteit performance.

The findings show gains by 1p0 percent-of the learners. The

minimum gain, in percents, was 23.5 percent (Student ID - PCOO); the
.

/ .
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Table'r
.

-Summary Perfothance Data

120
1

O a

Studlit ID
Number

'Percent
Pretest

Percent .

Posttest

Climulative

-Instructional
Time Ont-Line

PAM

PBHO

PBK

PBT

-

7.6

14 6

16.3

18.4

65

88,

72

83

s

8 hrs. 45 min.

9 hrs;30 min.

9 hrs. 36 min.

' 7 hrs.

PBW 17.9 *79.8

PCA. 19.5 82 141rs'. 30 min.

PCK 46.3 90 7 hrs. 6 min.

pco 16.8 83 8 hrs. 30 min.

no. 6.5 30 8 hrs, 30 min. k

PCS 1,T.2 . 65 7 hrs. 36.min,

PCV 11.4 84. 9 hrs. 54 min.

PDB 14.6 86 7 Jirs. 24 min. '

PDC 11.4 . 83 6 hrs.
J

PDD 15.8 85' 7 hrs. 12 min.

PDF 13.5 97 6 hrs: 48.min.

PDK 10.3
ir

*79 7 hrs, 6 min.

PDKO' 31.0 87 8 hrs. 48 min.
, .

PGH 21.2 88 7 hrs. 48 On.

PJG 24.5 89 5 hrs. 54 min.

PJM 1.Q.0 84 8 hrs. 24 min.

PKS 11.9 82 9 hrs. 18 min.

Fq.J
1? 10.8 90 7 hrs. 6 min.

PMB 25.0 92 7 hrs. 12 min.

.PM1B0 11.9' 90 6 hr09414 min.

PMC 13.0 80 - 8 hrs. 54 min.

PMH 13.6 96' 7 hrs. 48,11in.

*
These scores were rutted to the nearest Wbole number in

reporting them for course validation.,

) .

N

-4.

S.



Table 7 (Continued)
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-Cumulative
Student ID Percent. Percent Instructional
Number Pretest Posttest Time On-ine

PM0 10.9 47.
i 6 hrs. 18 min.

PNM 15.8 97 1 6 hrs. 18 min.

PNN ,,, 19.0 83 I 6grs. 24 min.

PPH ; 11.9 92 6 hrs., 54.min.

PPM l'1-3.8 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.
r

PSNn 17.9 89-d 7 hrs. 54 min.

3

6

6

1

t
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maximum gain was 82 percent (Student ID - PDF). Th4imean of on-line

. time 1as eight hours, 42 minutes.with a ranger from six hours, 30 minutes

to 14 hours. The standartdeviat4on of on-line time was one (1).hour,

30 minutes.

PoItcourse moments by students. After the course was com-
-,

o.

pleted and students had taken the posttest, general comments on the

course were informally recorded. These comments were voluntary and

were not limited to any pres2rribed question or to any particular areas.

The comments on the course are given in Appendix I by student

number. All of the students who tormented indicatti that they felt

they had learned phonics. Most of the students showed favorable

attitudes toward computer- assisted instruction but expressed some

frustration toward the malfunctionings of the system. Students

appeared to like the ideas of self-pacing, self-Competition, and self-

evaluation. The repetition of concepts was viewed favorably by some

students and as Hoverteachine by others. The length of the posttest

ed as excessive by several of the students,

Operations Analysis Findings

The operations analysis, while performed independently of the

validation run, has direct implications for the validation study.

Although well-designed and maximally coordinated operations do not nec-

essarily resultsin,a smooth-running, quality'program, it 4s axiomatic

that a smooth-running course is partly the result of well-coordinated

and well-tested operations.

The ()Orations included in the analysis are these technical

functions: programming, image and CRT graphics production, audio
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recording and production, technical support management; and systems

analysis and operations. The operations analysis data were secured by
P

having course operations personnel fill out short, open-ended clues:

tionnaires. Thd completed questionnaires are i Appendix J. The

findings are summarized below.

: .

Programming. The programming operations for the Phon,ics Pro-

gram appeareo fundamentally satisfactory. However, two "malpracticeit'

that occurred during the development of the course and Oatepossibly

resulted in errors during the operation of the course were cited by the

,prograMmer. These practices included: a) changes in audio script

which were made at the time of recording without the prOgrammer being

notified, and b) some "last minute" author revisions before the valida-

tion run,which did not allow for adequate testing before use.
Y`

Technical support. "The major difficulty encountered by the

technical support manager was that of securing the image reels in time

for testing with the course before 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.

.

Audio production. No complications were noted im the audio

operations of the program.

Course development. Aside from the common difficulties experi-

enced during/the development and, operations' of a computer- assisted'

instruction program, the course developer and coordinator noted a com-

plication which affected both the development, testing and operation of
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the Phonics Program. There were inadequate funds with which to direct

the project. Because of this lack of funding, "cutbacks" were nec-

essary in pr/pgramming and other production areas.

Dding the operational run of the program, a major systems

breakdown occurred which resulted in rescheduling and a decrease of

terminal usage for the students.

In addition, during the operational run of the program, several

problems arose that werdue to minor programming "bur When the

programmer or systems analyst was unavailable, countless minutes were

wasted because the author/proctor.did not have recourse to "moving"

the student on through the:course.

Image and-CRT graphics production. The CAI artist, who devel-

oped and tested the CRT graphics and drew the final proofs from 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 preplanning

between author and aptIst 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.

Systems operations and analysis. The report from the systems

analyst revealed that systems work related. to the Phonits Program

entailed no major adjustments. It was noted 'however, that the need for
,-

systems manipulation for operational Aebugging implied some program-

ming errors which could have been avoided by additional testing. The

a
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°le areain which the analyst acknowledged a need for change was in,

records procetsing. Lt was suggested that a time schedule for. requests

be set up and that ally data which aike to be used be requested.

125

/

Summary of Findings
.,

. i
.,

The findings from the data analysis reported in each section

are summarized and enumerated below:

, 1.. Preserviceitekhers 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

the qualities of the phonic elements)and the generalizations goyerning

sounds in words. Students were especiall$ unfamiliar with generaliza-

tions for vowel sounds, vowelirregolarities and phonic readiness

components.

2. The use of the,contingency hierarchy and the branching in

the pretest,candeTied at least one-third of the pretest questions for

learners who did not demonstrate knowledge of the concepts leading to

the cancelled question.

3. On a percent-score basis for the total pretest, the mean
o

percent attainment was 16 percent. Without instruction, the learners

(as a group) demonstrated competency on 16 percent of the test items

measuring the terminal objectives.

4. Of the ?.14 mastery items in the course, 100 or 75 percent

rectwded difficulty levels of 80 percent or higher. -More specifically,

15 of the 22 incoUrse mastery tasks were at the desired difficulty

level in,Segment I. Twenty.of the 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 at the desired difficulty level in Segment

III. Segment IV recorded satisfactory difficulty levels for 61 percent'

of its.70 mastery tasks, while Segment V recorded learner mastery of

23 of the 28 tasks. Each of the mastery tasks in Segment VI had diffi-

culty levels above 85 percent; and 84 percent of the 25 mastery items in

Segment VII,recorded difficulty levels above 80 percent.

5., Eighty-three percent of the group attained scores between
r

80 and 89 percent on the criterion posttest. !The validation criterion

. level. wils 80/80.'`-

6. Eight of the criterion test items met the 80 ercent

criterion level and the following objectives meaQqd by the test
.

items were fully met by at least 80 percent of the students: Objec-
-.

ti

tives 1,\I, 5, 7, 8, 11, 17, 19, 22 and 23. 'Since the criteilion test

score wa&bated on points assigned per feature, it should be noted -

that some students noted five of .six features, or three of four fea-

tures on some items. While such situations did not render the student

as "fully" meeting the objectiveit seems justifiable to point out

that criterion on each of the test items was partially achieved by 80

percent of the students.

7. Every student showed gains from pre to posttest perform-
.

, )

ance. The gains were empirically significant and ranged from 23.5 per-

cent to 82 percent.

8. Voluntary student comments revealed a general satisfaction

with the course. Complaints were registered for the posttest (too

long, too vague at some points), for machine dysfunctions, and unneces-

sary repetition of some features.
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9. Actual online time revealed trIlle dispersions between pre-

test time required, instructional time required for each segment and

cumulative time on-line.

10. Most of the operations relative to the Phonicsjrogrardwer&

deemed well-coordinated. Some difficulties were encountered because of

%last minute changes (programming, art work), insufficient prepli ting

and personnel coordination, and by the deadlines imposed in the

records requests. The course wai viewed by working personnel as an

effective use of computer capabilities.'



4.

It

.

CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Conclusions Based on
Pretest Performance

The Analysis of the findings from the pretest data ledto the

Conclusions about the feasibility of pretests for branching studentk,to

,instruction and about the status of the peservtce teachers' phonics

knowledgemithout individualized instruction. Recommendations for

future use of the branching strategy and for upgrading preservice

teacher knowledge based on the conclusions were listed.

Feasibility of branching_ based on pretest performance. The use

of the "contingency hierarchy" appeared to have been a feature which

saed 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 tieory that branching is

economical was substantiated by the smaller number of instructional

hours needed by students with the greatest number of correct pretest

responses. The one student (ID Number - PCA) who did not fit the pat-

tern was an ardeni "note taker" who was obseved spending an unusually

large portion of her time copying informatioh from the CRT or the image

screen.

Confirhattion of the flopibility of branching bu,d on pretest

performance was also found in posttest performance. Students who met

criterion on concepts 4asured by the pretest items also met criterion

128
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pn these saMeconcepts on the posttest. Of the students who were

brarched.over any instructional section, all met criterion on those

concepts on the posttest. These findings implied that the use of thit\

pretest'was a wise and justifiable strategy. The review options given

to students who met criterion and were branched over instructional

materials allowed for closure of the information and made the branching

strategy acceptable.

Problems of branching based on pretest performance. Several

problems surfaced during the operational run of the program. One prob-

lem wds in the construction of the pretest items and in the programmed

"correct" responses. It was likely that some students_ were penalized

because of'a correct but unanticipated and consequently unaccommodated

response set. In addi-Lion, some answers were so stringently program-
.

med for that misspelled words or iyhtactic deviances were recorded as

incorrect.

The duplication of student performance, which resulted from

students being "taken back" through a pretest question because of some

technical difficulty posed still another problem. 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 first experience at the com-

puter terminal for many students, some problems encountered,during the

pretest may have been a direct result of a student's lack of sciphist:

cation with the system.

Some programming "bugs" were riot detected until the actual run

of the pretests with the validation group. These "bugs" were romoved
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as,promptly as possible; but some students were penalized because of

theT,. For example, one part of an audio message was muffled and
.

students had to respond to what they "thought" they heard. Conse-,

quently, several responses to the question about the audio message

were incorrect.

Two'-students shed-light on .the "gues'silg" factor inherent in

any testing situations, These students stated that they had guessed on'

` some questions and were branched over information which, in fact, they

didnoi-know, The built -in review options could have served as the

precautionary measures against leaving the course without getting the

ihformation. Too, the contingency hierarchy, which required completion,

of the highest item in a particular,sequence in order tt.-, forego 4

-instruction, was designed-as a safeguard against guessing. Some stu-
2

dents may have guessed because there was no answer aildrnativelfor lack

of knowledge.

Usually all course segments yiere available for student instruc-

tion. However,'because of systems breakdowns, sometimes only selected ,

segments could be made available in that prior committment for disc

drives-had been made. If a student was scheduled for instruction and

phis segment was not available,'the stuqht had to be skipped out of-his

preestablished instructional sequence based on'his pretest performance

and placed into the available segment. In order to place students in'

these instances, complex programming adjustments had to he made.

Although not of the problem type, another fattor of note war-

1

rants mention. The course is so designed that it will not execute for

demonitratiOns or reviewing without a pretest record. Consequently,
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if a person wanted to pre ew the course, he would first have to take

the pretest so that he could be branched into the appropriate sections.

Pretest performance as dications of preservice teachers'

phonics knowledge. Pretest data r vealed that the phonici knowledge

of preservice teachers, w4thout instruction, was far frowsubttantial.

The conclusions, drawn in the literature about the status of preservice

teachers' phonics knowledge and the inadequacy of most reading methods

courses to provide the intensive instruction warranted by the scope of

phonics content, were supported by both the pretest results and by the

amount of instructional, time afforded the individual student.

The conclusions and implications related to preservice

. teachers' knowledge in general areas of phonics content are presented

below. ,

Phorilcs'readiness. More than 70 percent of the preservice

teachers were unfamiliar withthe 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, many

teachers will make little preparation for providing the necessary

instructionin the readiness areas. A likely consequence will be that

many children will be thwarted in theirattemptyttlearn phonic

analysis because they will not have been trained in the prerequisite

skills.

Consonant letter combinations. Since only 20 percent of the
-

students knew the distinguishing quality of consonant blends and only

eight percent demonstrated knowledge of the sounding attribute of
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consonant digraphs, it may be concluded th &t.without intensive'training

in phonics, teacher knowledge in this area will be miriimal. Such

minimal ,knowledge implied that efficiency in'teaching Children tile

,

letter -sound relationships in the consonant letter combinat4On.aieay

will also be minima/. Teachers, once on the job, will not be fully, e
effective In teaching their learners the differences in the sound,

qualities of these combinations.

Generalizations wordsoverning vowel sounds in words and related

syllabic principles. The findings in this area led to the conelusion

that without instruction, preservice teachers will go into the.class-
.

rooms very limited in- ,their ability to teach children the generaliza-

tions golrning vowel sounds in words. Mot of the teachers will be

familiar with y. as a vowel but will be unable to communicate the rules+

governing the sounds ,fir represents.

Vowel-letter combinationsdigraphs and diphthongs-- comprised

another area in which preservice teachers possessed inadequaterknowl-

edge. Without more intensive training provided by methods courses,
.

w
these tea hers will have-to resort to "telling" learners words instead'

of teaching printiples by which learners might themselves'unlock new

1

words.

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
, .

would have to develop skill in accurately communicating the principles

to children. Vowel irregularities would pose a greater difficulty for

4

4
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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 theterms

referred qr how to effeltively c munieate this contest to children.

Scope and sequence for presentation. Since the preservicef

teachers were so unfamiliar with the C ntent, it was logically deduced

that they could not order Win an ac ptable hierarchy for presenta-

tion. While it is.true that both the order and the explanation of the

phonics principles to be taught are provided in theemost widely used

basal readers, it is likely that teachers will only parrot the content

of the readers and not really teach phonic analysis to th

th addition, when children are reading without basal, readers, and

encounter phonetically regular words, the teachers must know ti4 princi-

ples governing the sound or they will resort to telling -the child 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-Vundrela-
,

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 individual 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 the

teachers are dependent on the teacher 'guide; they will only succeed

in helping thole learners whose needs happen to coincideawith.4e

information presented in ,4tipe teacher's manual.

a
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and procedural steps. It was concluded that because

so little about phonfts-content and principles. was known, that pr serv-

,1

ice teachers did not have, andwould'not have without instruction, a

-.flexible format that could bl used to introdLice almost any letter-

sound relationship. Such a format, at the teachers' fingertips, would

provide the teachers-with a structured apprdach that would insure that

the objectives for introducing lette7-sound relationships would be
1

met.

The principles for teaching letter-sound relationships would

be another area in which preservice teachers wouldbe limited without

instruction: Without an understanding of the principles for intro-

ducihg letter-sound relationships, many of these teachers wouldmake

errors in teachihg'thai might be harmful to some diildren. For
t.

example, If a teacher was not aware of the principle of sounding

7 etters in words, and exaggerating but not distorting the sound, she
,

might teach the child to "sound" each letter in a word (i.e.i
.

buh- ah -tuh.= bal). This approach to sounding results in the mispro-

nunciation of the word and possible loss of meaning because of the

mispronunciation.

Conclusions Related to
Instructional Materials

The findings from the analysis of the instructional mastery

items data forms imply th0 some review, analysis and revision are in

order for portions ()reach instructional segment. An indepth analysis

s'ecific recommendations, in which revisions for upgrading course

materials are o'utlineit and carried out, is not within the scope of this

research. Such detailed recomkipdations'can only follow a thorough,

1
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on-line Analysis slid check of the cueing and practice materials, the
1 -

`strategies employed in presenting the materials, the telaked technical

functions and student comments and performance reCOrds. The cOntlu--

sions from the materials analysis providesdirection-for the revisions

analyst whose job it dill be to utilize the directions in revising the

purse.

While specifit recommendations for,particular items may not be

justifiable or fully valid at this point, ome trends noted in the

items anaiysis'did lead. to conclusions from which tangible, general

recommendations were made.

1

The findings from the analysis did suggest that each segment

proVided for the mastery of most of the instructional 'tasks by the

majority of thelearners.

Conclusions from response latencies, mean number of responses,

responses on first attempt. Most mastery items provided only one

opportunity to respond; consequently, the' mean number of responses to

an item does not prbvide sufficient findings from which generalizations

may be made regarding the subordinate cueing and practice items. How:-

ever, since the items were of the mastery type, a mean number of

responses greater than two (2) denoted some irregularity in.the corre-'

sponding subordinate items or in the item itself..
r--

In situations where the mean responses for a student were two

with'a correct response on the second attempt, it was concluded that

the wording of the first stimulus was ambiguous or that the related

cueing and practice teriats were inadequate,

4
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,Response latencies were checked because it was conjectured that

after adequate cueing and practice, light pen responses and simple key-
..

board fill-in or multiple choice type items could be responded to

rather promptly. The analysis of the findings lends credibility to the

conjecture. Students whose response latencies were greater than one

mioote were, respond -i-ng most cases, in the keyboard multi-lined
.

'response mode, or to 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 use of the self-evaluation strategy. Since

the students' self- evaluation; -became more congruent with those of the

author/ipstructor, the use of this strategy Was deemed an effective way

of providing for flexibility in 'aarners' responses and in allowing the

learners to judge the validity his responses.

Several of the students sa ctioned &is strategy in their com-
4

ments ab7t specific frames, or in their final comments en the/ course.

The populariiy of this feature was corroborated by the comments of

programmers who went through the course as students and by the comments

from the first testing groups.

Computer-evaluated multi -lined responses. Computer evaluation

of extensive-constructed or multi-lined eyboard responses is a strategy

for which the full effectivcness remains untapped. The items analysis

revealed wide disparity in computer-evaluated and.author/instructor

evaluated responses. Students were penalized in several instances



137

because the anticipated response sets did not include their answer--

even though the answer was acceptable. Another, problem lair in the

structure of the items within a set.''In'some instances the programmed

sets were so rigid-in spelltng,syllabication, riord order and exclu-

siveness of word choice that the students' responses were marked
.

incorrect when in fact they were satisfactory.

If enough unanticipated responses are reviewed from the student

performance records, and if they and the other -factors mentioned above

are accommodated, it is likely that the computer evaluation of multi-

lined or extensive-constructed responses will prove to be an exceptional

asset since one of the arguments for computer-assisted instruction is

that the computer can be programmed tolpe both tutor and evaluator. In

some cases, because this capability as evalUator has not been fully

blvestigated, students are actually stifled in their attempts to respond

because they are of the opinion that they must conform to a preestab-

lished "right and only way" of stating the answer.

Illustrative lessons. Student comments revealed ambivalence

toward the use 7 the illustrative lessons. On the one hand, most

student's were very receptive to the idea of being exposed to at least

one way of introducing letter-sound relationships. The major com-

plaints levied.against the lessons were that the lessons were too repe-

titive, too numerous, and too lengthy. These complaints were judged

alid. A factor which might have increased the length of the ilpus-

trative lessons for several of the students was'the fact that these

lessons were serial build-ups. This meant that if the student was
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stopped anywhere in the series because-of technical difficulties, ter-.

,

minal schedule or lack of time, that student was taken to the beginning
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of the series--even though he might have been on the sixth of seven

steps.

Overview of objectives for each instructional segment. Pre-
,4

senting the objectives at the beginning of each instructional segment

was concluded to be a justifiable though not fully developed strategy.

Observations of student work and notations of student comments during

' the operational use of the program led to the conclusion that pre-

senting general objectives did not give students adequate, specific

guidance to'euable them to be selective in their notetaking or in

placing their emphasis for review, It is believed tnat if the specific

,

objectives had been duplicated and diSseminated at the beginning of the

program students would have been better able.to chart their progress
.

and partition their, instruction more conveniently. In addition, the

students would have.been provided with a global view of instruction and

would have been able to weave their own awareness of the structure of

the course.

Prgsentation of the flurse 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

ins; 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
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branching process whieekliminated some students from various sections

of instruction and thereby lessened their instructional time. For most
,

of the preservice teachers, phonics content, pbonics generalizations,

, instructional inciples and procedures comprises an arena of new knowl-

edge. Consequently, the mean instructional time required by these stu-

dents to learn thispeW material exceeded the time'generally allotted

1
phonics instruction in the usual structure of a reading methods course.

. Conclusions from Posttest Findings

Since this was the first validation run of this instructional

product, it was also the initial test of the effectiveness of the pro-

ducton a large scale. It must therefore be acknowledged that thecrux

of the discussion of this first trial lies with providing guidelines

for product optimization. Once the product is deemed maximally opera-

tional, then further research may be undertaken to determine how well

the product functions relative to other products.

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

A the validation sample. It was also concluded that phonics content,

phonics generalizations and the 'principles and procedurel for teaching

letter-sound relationships are accommodated well by computer-assisted

instruction.

Several factors of note warrant some discussion here. At least

four students were "recalled" because they failed to complete the post-

test. Since participation in the program was voluntary, a minority of

a,
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the students simply "went through" the course and expended little

effort in conscientiously attending 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 dS would

any other formal unit of a course. Some students viewed the course as

an "exposure to CAI" rather than as a learning experience in phonics

'from which they would be required to demonstrate competence. A situ-

ation in which the learning is more purposeful and related to the stu-

dents' classroom objectives must be maintained to appropriately test
411

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 1 had difficulty levels less than 80 percent: This

condition implied 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 criterion on the test item because

'additional 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 compl4te

course implied the sequence for presenting phonics content, so that

the analysis of no single factor would reveal judgemental information

relative to the item's ineffectiveness. A closer analysis of the
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students' responses showed that more than 80 percent of the students

attained at least four of the possible 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 measured objectives three and four. Since only 64

percent of the "!earners met full criterion,on this test item, the

related mastery items analysis charts were reviewed. The difficulty

levels of the major instructional tasks shown for Segment II, revealed

that the items were at a difficulty level suitable"for at least 93

percent of the learners. Because the test, question- was judged clear

and the instructional materials suitable, and because 97 percent of-

the learners gave, satisfactory definitions of a consonant blend (objec-

tive 3) it was concluded that the learners did not make use of the

mnemonic devices for naming blends 'that was suggested during the

instruction. It is likely that the objective itself warrants revision

in this case. It may be, that in dealing with the names of blends,

recognition, rather thaelrecall, 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 learners. All thedigraphs were named by 22 or 61

percent of thy.learners; but only 17 or 47 percent responded to part c

which required that they give the letter which represented digraph

sounds that were not the same letters (or in the same order) as those
,4

making up the digraph. The instructional items for part b (naming

digraphs) were reviewed. Several of the items (cf33a blr, cf33b blr,
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cf33c c7r) were starred as having undesirable difficulty levels. In
ti

as much as the instructional items relating to the task were all at a

satisfactory difficulty level, it was concluded that the test question

was poorly worded and faulty.

Question 6 measured objective 9 and required that the student

state the generalization for short vowel sounds in worq. In light
1,-

of the fact that 24 of the students vet full criterion and 34 met

partial criterion, and becAse the instructional items related to this

objective were all at a satisfIctory difficulty level, it was concluded

that neither the test item,nor the instructional items were faulty. No

revision was deemed necessary.

Question 8 measured objectives 10 and 11. The instructional

items for both objectives were reviewed in that only 14 percent of the

learners met full criterion. pnsatisfactory difficulty levels were

. noted in 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-
_--/

erning long vowel sounds in words. Question 10 (objective 13) was

answered by 18 of the learners; 12 learners named at least four of the 1

five features tested for. Since 83 percent, of the learners presented

this number of the features tested for, and since they instructional

items related to the incourse efficiency had a difficulty of 83 per-

cent, the instructional section was viewed as satisfactory and it was

concluded that more concise questioning was in order.

The same type of response trend cited in questionlo was.evi-

dent in question 11, which measured objective 14 and to question 12
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which measured objective 15. The learners demonstralted understaDding

of the'cOncepts during instruction but did not meet criterion on the

test item because of the omission of one feature.

Question 16 measured understanding of the.soft c and rule.

Eighteen students met fall'criterion; six omitted only one feature and

met partial criterion. Since the difficulty levels of the instructional

sections were all 100 percent, it was concluded that most students had

derived the rule satisfactorily during instruction. However, the fact

that thesb learners had not conditioned thoroughly to all the features'

implied that some revision of the instructional,materials is in order.

Criterion test item 20 measured achievement of objective 25.

A review of the test item judged it clear and sufficient for measuring

attainment of the objective. The mastery tasks for the instructional

analysis showed an unsatisfactory difficulty level; only 71 percent of

the learners presented the task demonstrated mastery on their latt

attempt. It is justifiable to conclude that the materials for practice

Ind mastery%of this zoncept are inadequate:.

Criterion test item 21, which measured achievement of objective

26, did not meet the established criterion. An analysis of both,,the

incourse mastery items and of the test item itself revealed factors

that are implicapive of the inefficacy of the incourse practice, cueing

and mastery items.

All of the mastery items reTed 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
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legst partial criterion jie., omitted no more than one feature) it was

concluded that the discrepancy lies in the structure ofthe tes,t

item and not in the instructional materials:

Question 23 measured the students' ability to discriminate oo

sounds in words. In that 30 or 83 percent of the'learners did

identify the long and short sounds correctly,, and since the difficulty

levels for all but one of the practice/mastery items were satisfactory,

it was concluded that the instruction was effective but that the test

item, when requesting the student to use the label "neither" was

testing a concept which had not_been emphasized during instruction.

In addition, since the learners had become sensitized to sounds, many

Of them failed to write ne'ther'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 difficulty levels for the instructional items related to

the objective. tested in question 24 were judged satisfactory and the

test item was felt to be appropriiite. In addition, the majority (33)

of the students demonstrated at least partial competency on the task.

In light of these factors, it was concluded that additional practice

during instruction might be the remediating influence.

Question 25 did not meet the 80 percent criterion level. A

review of the test item rendered it apprOpriatefOr measuring objective

32',however, the review of the difficultly levels of the 3>a actional

checks revealed that although the principles were stressed during the

illustrative leStono, and were pointed out and reviewed on several

occasions, the Students had not had adequate practice in noting-

instances n which the principles were adhered to and writing the'

r;

"t,
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principles themielves. It wet concluded that many learners did not

meet'criterion fully in citing the principles for phonics instruction

because they had not had the necessary advanced organiiers (i.e.,

items fOr practice that are smaller renditions of the larger mastery

task) relative 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

six features tested for. Since 94 percent of the learners included at

least 80.percent of the -features tested for, it was concluded that the

itm was satisfactory. A review of the mastery items from the course
it _

materials analysiS led to the conclusion that the practice and mastery

items are sufficient but that additional reinforcement may be

beneficial.

Conclu'sions from the
Operations Analysis Findings

In view of the findings from the operations analysis,,it was
t

concluded 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

communication between the author and the technical personnel caused

several "bugs" in the 'rgram< lb addition, it was concluded that the

lack of a definite budget pikes a project at a decided disadvantage

during the beginning stages of its development and during the testing

and revision trials.

N M.

A
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Summary

It was conclude?that the development of,this CAI Phonics

Program was. an imperfect, but earnest attempt to provide individu-

allied.instruction in phonics to preservice teachers. The general

conclusion drawn is that the combination of the instructional mate-

rials, the instructional strategies and tactics provided for a course

which was effective and appropriate for the listed objectives. ka.

Recommendations

The recommendations Wre listed 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-

assisted laboratory.

Recommendations: branchin based on retest erformance. It

is recommended that the pretests be maintained as a part of the Phonict

Program. The pretests appear to be reliable measures of a student's

familiarity with a concept and eliminated unnecessary ipstruction for

$
student's who had demonstrated competence with a concept.

It is recommended that poorly written pretest jtems be rewrit-

ten so as to provide'more structmzeto the stimulus and that the answer

processing be updated so that spelling errors, misplaced lightpen

responses and undesirable keyboard responses may be accommodated.

The technical difficulties cannot be avoided; it can only be

suggested that alternatives for dealing with such difficulties be'known

and used.
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It is recommended that the problem of undesirable responses

during the pretest be alleviaaed by having, a specially deilgned "How

147 *,

To" section written for the Phonics Program.

It is further rpcommended that the studenti be instructed at'

the beginning of the pretest to. type "don't.know" to multiple letter

ormultiple lined responses; and that with multiple choice items, a

"don't know" choice be added. Feedback could be:programmed especially

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 te used again with the suggested

revisions.

.Recommendation for upgrading preservice phonics training. The

one recommendation generated by the conclusions from the preservice

teachers' knowledge of phonics is that intensive, individualized

phonics instruction be a part of the reading methods course. It-1s ,

recommended for those institutions haVing the IBM 1500 facilities that

the CAI Phonics Program beAmplemented.as a unit for preserviccreading

methods courses so that larger samples may test the course and thereby

advance course optimization. It is also recommended that the course

Documentation be usedto generate some alternate plan for individual-

, -izing phonics instruction for those institutions that do not have com-

puter facilities.

Recommendations for incourse materials. The one 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 individual revisionist.

\

a
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However, it is strongly suggested that the mastery'item and..the cueing'

and practice items`be grouped. The first check should be in the domain

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-

priate kinds of practice are proVided for application and reinforcement

of the concept. If the mastery item does not have parallel remedial

materials available, it is recommended that remedial loops be added and

that students be branched to the remedial instruction until their first

response to the mastery item is satisfactory. If remedial loops are

available, then these loops warrant some 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 will reveal that the markings are not limited to items with

difficulty levels below 80 percent. Several items were starred, because

the number oficorrect responses on the first attempt would not have

rendered a satisfactory difficulty level; Ideally, mastery of a task

should be demohstrated on the first attempt if cueing and practice

materials are,appropriats.

Recommendations for use of instructional strategies. The

recommendations for the use of the instructional strategies are enu-

meraterd below:

1. It is'recommended that the self-evaluation feature be

milAtained in this program and -'that further tnvestigotion be made into

ts viability for'this,program.

2. It is recommended that the answer processingfor the
se.

Phonics Program's computer-evaluated multi-lined responses be

OM'

1
at

ra.
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continuously updated and that this computer capability be researched

with the Phonics Program so as to generate a possible prototype of set

development for computer-evaluated multi-lined responses for this and

other programs.

3. The recommended revisionary tactic for the illustrative

lessons is to present the fist illustrat1ive lesson, stress the pro-

cedurescedures and principles, acknowledge tlAetommonality of 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 djd not

demonstrate mastery of the incburse task, the additional lessons would

be, for that student, a part of his remedial loop.

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 each
.

instructional segment.

Instructional time, It is recommended that' he instructional

time required by the validation group be a consideration in future

course testing end scheduling. In addition, i' is recomitended that the

students taking thc 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 postcourse materials. The recommendations

deemed justifiable for posttest materials are enumerated below. .
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1. It is recommended that more emphasis be placed on the con-

cept of a logical sequence for preseriting phonics content.dur4.ng

instruction. It is also recommended that the test item (question 2)

'be revised and clarified.
A

2. It is recommended that objective 4 be rewritten to

require. recognition. rather than recall and that the criterion test

-item (question 3) be revised accordingly.

3. It is recommended that the instructional materials for

question 4 be rewritten according to the investigation of the revisions

analyst, that the objective be rewritten to require 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 measured 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

according to features present be more in the form completion ques-

tions rather than the present shortInswer question.

6. It is recommended that the instructional materials related

to definitions, descriptions, andpin statements of generalizations be

reviewed to insue that all the necessary cues are present for stabil-

izing the features tested for:
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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 oo combination

represents neitherythe long nor the short sound be removed from the

.test item.

9. It'is recommended that the posttest be broken down into

sections according to the instructional segments and that students be

tested at the completion of each segment with smaller tests rather than

with the longer test during one session.

Recommendations resulting from'the/uperations analysis. The

recommendations from theoperations analysis are enumerated below:

r
1. It is recommended that a very close working relationship

with all personnel be establishdd at thfi outset of the project.

2. It is recommended that a close working relationship be

established with other project directors and coordinators so that

maximum cooperatiOn may be maintained. This would upgrade efficiency

in production areas where personnel! are responsible to all projects

and%would make for better scheduling and terminal usages.

3: It is recommended that all projects have definite assur-

ance of funding before course development is begun.

4.. It is recommended that all changg in audio, images, or

programming be noted in written, dated communications between the

author and programmer.

5. It is recommended that no last minute changes in program-

ming be suggested by the author unless adequate time for testing is
1

available.



64: It is recommended that at least six weeks advance notice

be giyen for the final production of image reels.

7. It is recommended that a minimum

for final audio reel production.
.*'
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thrbe weeks be allowed

8. It is recommended that the course author be trained to

make simple, on-line corrections, that he be thoroughly 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 Program. That is to say, the research suggested

will be towards course optimization. It is recommended that the

course be field'tested with the specific recommended revisions. cited

in the Aforementioned sections and that the following conditions be

established:

I. The.program will be a required unit of instruction for

preservice reading teachers in the reading methods courses.

2. The program will incorporate a "mastery model" whereby

each student will continue instruction*until'full mastery of each

objective is achieved.

3. The posttest will *--adapted for CAI presentation.

4. The retest validation level will be 90/90.

( .

In additiowto the four general recommendatiofts cited above

for cours8 optimization, four outlof-program research questions

evolved.
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5. It is recommended that some type of consequential evalua-

tion be done with students who complete the Phonics Program in order

to ,determine what effects the computer-assisted instruction program

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

__
determine the retention of phonics content gained4acoMputer-

assisted instruction.

.7. It 4s recommended that additional learning variables be

correlated 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

fora CAI program be three and that each group have a minimum of 15 stu-

dents Wbo are representative of the population under concern.
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This IBM 1500 Instructional System was.desi.gned specially for
0 4

instruction. The system is located in Chambers Building at The

Pennsylvania State University. The system consists of 30 instructional

stations, each withialtathode ray tube display, a light pen, and a type-

writer keyboard. Each station as an audio record and playback device

and an image projector.

The main instruction medium is the cathode ray tube (CRT).

The cathode ray tube is si ilar to a small television screen on which

lines of text and 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 forty vertical columns. The random access disk provides 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

typewriter-like keyboard. Four dictionaries of 128 characters each can

be used either for programming or for a student's response..

Another medium for presenting course materials is the IBM 1512

image projector. The projector accommodates 16mm microfilm reels and

can show 1,000 still photographic images in both black and white and

color.

The IBM 1506 audio play/record unit plays pre-recorded informa-

tion from four-track magnetic tapes. 'The audio messages are coordinated

with the other instructional presentations and allow the student to

record responses which the Student can compare to models or which may be

analyzed after the student has completed the course.

The central processing unit (CPU) is the main support equipment

and provides storage of data. The 1442 card/reader punch is used to



input course content from punched cards and tp punch out previously

stored course content. A 1403 printer lists course content for use by,

a programmer or instructor. The 1133 multiplexer coordinates disks,

tapes, and the instructional devices.' The 1502 Station ntro unit

1

relaysaessages from the instructional stations t e central tproces-

sing unit. There are Al0 disk stora drives. Disks conatining

magnetically stored data operate to These disk drives. There-are also
a

two 2415 tape-drives which. -stbre such data as student Rerformancdr

records. The 1518 typew iter is an input device uch Tike the keyboard`

on the 1510. It cam also t ut course informa ion on paper. The 0e9

card punch is used for punching codes on standard data proceSsing cards.

The CPU,,which can accommodate up to thiry-two student sta-

tions with these four" instructional devices, contains 32,784 sixteen-bit

"words" of core storage. 'The 2310 disk drives, which store usable

course infOrmation and operating instructions,,cqnsist of 2,560,000

characters. The core storage cycle time for the tape drives which

/

record the interaction between the program and the.student for later

analysis and course revision is 3.6 microseconds. The read/write time

for disk storage is 27,3 microseconds per word.

Since the computer can record and recall student responses (the

number of'correct answers, tbe number of wroaganswel, and so on), they

sequence of instruction for a.particular stddent can be altered on the

basis of his responses. More challenging material or remedial 'instruc-

/
tion may be presented on the basis of past performance, ot sections of

the course may be skipped if the student's performance is at a specific
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level of proficiency. When a student signs on again to a course after

having once signed off, he resumes his instruction at his earlier sign-

off point.

The computer can be used to recorda variety of information for

all students, e.g,, the exact contents of his response, the number of

seconds he takes to respond, and his exact positio in a course.

Summary information such as nurber of correct responses to a question

and total number of response attempts may be produced for analysis by

the instructor, thereby reducing the teacher's clerical duties and

freeing him to give individual'instruAion,

.

The computer will accept course content in two ways: 1) punched

on cards, or 2) 4nput directly from the instructional station keyboard.

Using the second method,. the contents of a course can be replaced, cor-

rected, or deleted easil and quickly by special, author commands.

Configuration of t ystem is shown in Figure 3 on the

following page.
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SCOPE AND SE1UENCE OF INSTRUCTION

PHONICS FOR PRESERVICE TEACHERS:
CONTENT AND INSTRUCTIONAL PROCEDURES

Unit I

A. Overyew

1. Purposes of course

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 discrimination

b. implications for children's success in phonics instruction

2. Visual discrimination between printed letters

a. explanation of visual discrimination

b. implicafions 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

Q. 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,consonantsounis

4. ILLUSTRATIVE LESSON:
(

a. procedural steps for introducing single, Initial con-
sonant letter sound
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b. principles to be observed in introducing sounds

c. objectives in teaching

5. ILLUSTRATIVE LESSON: Initial consonant substitution

a. procedural steps

b. principles to be observed in letter-sound instruction

Consonant Sounds: Blends and Digraphs

A. Consonant Blends

1. Distinguishing quality of consonant blend

2._ Two-letter consonant blends-;_____tir,- cr, dr, fr, car, fir, tr, bl,
cl, fl, sl, sc, sk, sm, sn, sue, st, sw

3. ILLUSTRATIVE LESSON: Consonant Blend

a. procedural steps

b. review of principles observed

c, review of objectives in teaching letter-sound relationships

4. ILLUSTRATIVE LESSON.:-__Constnant Blend Substitution

a. procedural steps

b. review of principles observed

c, review of objectives in teaching letter-sound relationships

B. Consonant Digraph_

1. Distinguishinb quality of a consonant digraph

2. Consonant digraph: sh, wh, th, ch, 911, ns, at, ck

3. ILLUSTRATIVE LESSON: Consonant Digraph

a. procedural steps

b. principles observed

c. objectives in teaching digraphs
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Unit III

Syllabic Principles, Vowel Sound Generalizations

A. Syllabication

1. Definition of process

2. Relation to phonic analysis

3. Rules for syllabication

a. there are as many syllables in a word as there are vowel
sounds

b. syllables divide between double'consonants

c. single consonant between vowels usually goes with second
vowel

d. do not divide consonant digraphs and blends; treat as
single consonant letters

e. endings cle, ble, fle, 212j tle, etc., usually comprise
final syTTible

B. Y and W as Vowels

C. Short Vowel Sounds

1. Key words for short vowel sounds

2. Generalization for sounding a single vowel which does not
conclude a word

3. Generalization for a single vowel. in medial position

4. Approaches to teaching short vowel sounds in one-syllable
words

5. ILLUSTRATIVE L:SSON: Short Volel Sounds

a. procedural steps

-b. principles observed

c. object;ve: of teaching

D. Long Vowel SOunds: Single Vowel Letters

1. Key words for long vowel sounds

2. Generalizations for long vowel sounds

r
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a. final e generalization

b. single final vowel generalization

c. adjacent vowel generalization

3. ILLUSTRATIVE LESSON

a. procedural steps

b. principles

c. objectives
40

Unit IV

Vowel Letter Combinations

A. Digraphs

1. Distinguishing feature of vowel digraph

2. Regular or consistent vowel digraphs

4 3. Generalization for sounding adjacent vowel combinations: ai
sy, ea, ee, oa, oe

9 4. Outline of;procedural steps for teaching digraphs

B. Vowel Diphthongs

1. Distinguishing quality of a vowel diphthong

2. One sound vowel diphthongs: oi,

3. -Two 'sdlind vol diphthongs: ow, ou

4. Hints for sounding

5. SUggestions for teaching

Unit V

Consonant Irregularities

A. Hard and Soft Sounds of e and

B. Sounds Represented by s, x

A

C. "Silent Consonant Letter" pules: kn, mss, 2h., mb, bt, 911, cam



it.

I

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. 0 followed by 1(1

F. I followed by iv, 211;ld

4
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EXAMPLES OF COMMENTS, FROM THE FIRST TESTING GROUP

1. aa28a a) Too muck time; give more cues

b) If a person doesn't know after the first time,
does he get out of it?

2. ca094 'Simply done - good!
d

144113. caC3a -

'ca04a Well done - clear

4. aa78a 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.

5. aa74a Audio_Message was quite a bit of material to assimi-
,

late. Could it be boiled ddwn and presented on

44.

screen?

6. cfpO1 Now about a lightpen Instead of keyboard response for

first question?

7. 4pO2

8. cf17a

9. ca38a -

ca4la

10. cflla

A

I'm not cqre whether I agree with all these con-

structed generalizations. I guess it depends on your

objectives. Some are pretty damn hard for a

retardate to construct.

Good frame - well worded and excellent feedback.

Once again too much asked with too few guidelines!

Great teaching technique - mnemonic devices!

Some introduction to the pretest (reason for, etc.,

may help ease the shock).



1

se

12. aa50a

13. aa5la

#

Keyword technique vague; concept being described is

not quite clear to me.

Too much practice; perhaps it is unnecessary to go

thru each of the consonants and type a key word?

404 JP
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EXAMPLES OF STRATEGIES _

UTILIZED IN THE PHONI PRC-RAM.

A Branching Based on
*Pretest Performance

40.

With this strategy, 'the student was introduced to the program

and given a diagnostic test based on the terminal criterion objectives.

According to the resultS of the test the student was branched to

instructional 4egments or LO sections within segmants on which the

criterion level ..4d not been attained Chapter 11.1 contains an illus-

trative discussion of ths strategy.

B. Student Overview of Pretest
Achievement and Instructional
Objectives ,

41/

Broad objectives were'presented to each student at the begin-.

ning of each segment. These objectives overviewed what was to be

gained from the instruction. A summary of student knowledge related

to the particular instructional segment and based on pretest perform:

ante As also given

C Student-Pr cision-Based Instruction
Review and or Practice

In some instances,. students were given the choice of receiving,

a review of informat9on already atealned, of receiviry additional

WormatiOn on a topic, or of receiving a'repetifion of prill6r informa-
,

tton. For some tasks, the student decided whether he would skip the

task or in what mode he would respond to a task Also, much of.t,eg

practice related to an Instructional concept` was left to the student's

perception of his needs/
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D. Student Self-evaluation
From Model

o

At various points in the program, students ev'alwated and rated

their responses based on models presented.' This strategy allowed for

flex ibility in student responses of mu lti7lined, open-ended responses.'

A student would answer a qilestion, TOrmulate a generalliation or prin-

ciple, analyze.d situation or prescribe instruction in a hypothetical
* _-

,.situation He would then .see a model illgstrating an acceptable

response;,in'some instances, several ways of responding would be show,'

in the model. The student would match the idea in his response with

the idea in the model and evaluate his response as being the 'same' or

'differerrt' in meaning as the idea illustrated in the model..

I

,

E. Student-constructed
Mylti-lined Responses

One of the major response'modes was the multi-line response

mode in which a student was required to provide all of the answer to/'
4

. ,

question rather than supply words orptirases, or make coi-rect'choices

froma group of items. This type of response mode forced the student
. -

'to. synthesize information and communicate 'his understanding of the

jnfbrmation,jn'a more sophisticated manner.

.F. Computer Evaluation of-
Extensive Constructed Responses

In order to have the'computer evaluate totally constructed

. responses, setsof key words-which could be accepted as a part of the

Correct response were developed: Then the computer was programmed to
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accept acombination
\
composed of one of the key words from each set as

"correct.", For some responses, more .than forty-five key Word synonybs

were in a set.

G. Use of Illustrative Lessons for
Demonstrating Principles and
Procedural Steps

Since one of the objectives in developing the course was,to

provide the preservice teachers with one model for introduclng letter-

sound relationships to children, brief illustrative lessons were shown

using different phonics content. During the illustratili lessons:pro-

ceduraL steps and principlq4-observed,were pointed out. The mastery

task related to this area required the student to select ,an item and

(take it through the procedural steps.

H. Inductive Approach

Ttie'predomipant strategy in 'helping the preservice teachers

learn-the generalizations for vowel sounds and the rules for sounding -

-other letter combinations was inductive. The students were given the

examples Of the concept and then given the label. From these cues, the

students formulated the generalization, description or rule. In some

\tasks; the learner was presented a situation and led to reason out the

concept related to the situation.

I. Modified Simulation fOr
Developing Insights

In order to develop the celatioffships between the readiness(

prerequisites and phonicsinstruction, the students played the role of

00

a beginning reader. The student had to learn "sight words" from a

-
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foreign symbo.l system; they lad to take a test on auditory discrimina-

tion; they had to visually discriminate between "words" that were

similar except for one symbol.

I

J. Wide Range of
Questioning Formats

In Addition to conventional response modes (i.e., multiple

choice, fill-ins) the progr'am presented several unique question

formats. The multi-lined student-evaluated responses and the multi-

fined or extensive constructed. responses have been diAussed above.

Another notable questionjng fOrmat is described here. This type forthat

checks aniwers,according to the structure; there is no right or wrong.

For example, in testing a student's understanding of the vowel sound

represented by yjat the end of a qne-syllable word with no Other-vowel,

the edit function searched.for consonant, consonant,'y, or Consonant,

consonant, consonant, y. The possible formats were known and even if a

"real" word were not typed, but conformed to Vie format, the student's

'response was judged dqrrect. Thi's strategy proved highly successful.

when used in the course.
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Phoni 3
Digraphs

Cons nant Digraphs
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Flowchart ofastructionar Process for Phoni 3.
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PHONI PRETESTS

PRETEST 1

1. Before a child can profit from instruction in phonic analysis, he
must have acquired 'bertain skills and knowledges and developed cer-
tain abilities. Look at the list of skills, abilities and knowl-
edges shown on the image. Type the number of each statement that
is one of the four prerequisites for-ToTill analysis:

[1] [13] [15] [19]

(Criterion 3/4; .5 points for each correct answer)

1. auditorydiscrimination between speech sounds

2. is skillful 'in using the context for word meaning

3. has a me9tal age of at least five years

4. has good vision

5. can speak and understand standard English

6. is familiar with many caimion objects

7. has adequate motor coordination

8. has developed in psycholinguistic abilities

9. is skillful in printing letters

10. has a rich and wide experiential background

11. demonstrates good classroom decorum

.12. has a wide reading"voCabulary

13. can recognize and discriminate visually between printed letters

14. knows the "basic sight" words

15. can-recognize some whole words in written form

16. knows common word patterns in sentences

17. knows basic principles of syllabication

18. knows numbers from 1 - 10
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19. knows letters of alphabet by name and shape

20. is articulate and fluent in speech expression

2. To what does auditory discrimination for phonics instruction refer?

[Ability to distinguish whole words in spoken form]

[Ability to distinguish between sounds in a word] [1 point] -

[Ability to hear All sounds in the spoken language]

3. To what does visual discrimination Mr phonics instruction refer?

[Ability to see similarities and differences in printed letters]

[Ability to recognize printed letters] [1 point]

[Ability to perceive the whole word as a unit]

4. Why does a-child need to knpw the letters of the alphabet by name
and shape for phonics instruction?

[To help in identifying correct sounds]

iTo see that each letter stands for a particular sound] [1 point]

[To facilitate communication in the teaching-learning process]

5. Why is the child's ability to recognize someowhole 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]
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PRETEST 2
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. The sk in skid, the cr in cream,.ar4the fl in floor are examples
of:

,

[consonant blends] [consonant digraphs] [ccirnsonant plosives]

[1 Point]
1

2. Look at the four statements on

)
he image. Type the number of the

statement which'best describes consonant blend:
. . .

[a combination of consonant letters which stand for a single,
distinct sound]

[a consonant letter combination in,which the 'individual consonant
sounds are distinguishable in the resultant'soundj

[a consonant letter opmbination which represents a sound unlike
either of the single consonant sounds involved]

[two consonant letters which are sounded as one letter]

[I Point]

3 At the beginning of each row below is one of the letters that'is
common to a group of consonant blends. Type all consonant blends
with each."blender" on the respective row. Enter when you finish

. each row:

1 [bl, cl, fl, glpl, sl] 5/6 = 1 point

r [br, cr, dr, fr, gr, pr, tr] 6/7 = 1 point

s [sc, sk, sm, sn, sp, st, sw] 6/7 = 1 'point

[3 Points]

[Total Points = 5]

41.
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PRETEST 3

4,

1. Type the Consonant combination in the word phonograph other than

ph

[No Points]

227

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:

consonant digraph

[1 Point]

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 letter sound]

[1 Point]

4. Six .digraphs are formed with the letter "h." Type these six "h"
digraphs:

.92
sh wh th ch

5. One digraph is formed with the letter type this digraph:

1.19.

6. Type the end digraph that is formed with the letter 'k:

ck

[8/8 = 1 Point]
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7. Next to each digraph, type the letter or letter combination that
represents the digraph sound(s) as illustrated in the key words:

ch chaos (kl wh where (hw) or (w)

21.1
phone (f)

Li rough (f)

[3/4 = 1 point]

[Total Points = 4]
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PRETEST.4

, ,

1. What is the same about the vowel sounds in these words?

,.

cupdap. dollup fedmill ilslep

[long vowel soundl [medial vowel sound]

.[short vowel sound] . [schwa sound]

) [1 Point]

. Put onyour 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 ford the short vowel
sound: a, e, i, o, u.. Type the word under the vowel letter whose
short sound

AUDIO MESSAGE

[5/5 = 1 Point]
A

r 3. Complete these phrases to construct the generalization for the i

vowel sounds in cat and imp:

)

{a vowelk.

a single vowel
.

In a word or syllable in which there is only one vowel-

which is in the medial or initial position of the word or syllable,
is in the middle or beginning 1

,
is not in the ending

Thu vowel sound is short.
,

J

[3 Points]

[Total Points = 5]

,
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PRETEST 5

1. Look closely at the action-below:

gerrymander ger ivillan der

haberdasher hab er dal er

What do we call the process illustrated? syllabication

230

2. Retype each of the words in,the space provided. Indicate the
syllabic division by typing a slash after every syllable except

'the last, one.

Example: ?commiserate com/mis/er/ate

wadpun

curbo

wad/pun

cur/bo

daddop dad/dop

bomel bo/mel

° siget < '0/get

3. Complete these statements so that the syllabic principle observed
in wadpun, curbo and daddop is formed.

When two consonants /are between two vowels the first
consonant ends the first syllable and the second consonant
be the second syllable. 12 Points]

4., Compl e this statement so that the syllabic principle observed in
bomel and siget is formed.

7

A word having two vowels which are separated -by a single
consonant usually divides after the first vowel. 12 Points]

[Total Points = 4]

O
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; PRETEST 6

1. There are two consonant letters that represent vowel sounds in ,

certain situations; type these two letters: y w

[No Points]

2. Type the number of each word below in which y represents a vowel
sound: -

(1.) lyte 2. yam (3.) eye (4.) gyp

(5.) heavy (6.) cry 7. your (8.) syzgy

I

[No Poilits]

3. You identiftesl-y as representing a vowel sound in these words:
gyp, heavy, cry, syzgy. Type the reason why:

no other vowel in word or syllable

,[1 Point]'

411-

4. You identified y. as representing a vowel sound in this word: eye.
_Type thereason,why: y immediately follows a vowel in the same
Syllable.

[No Points]

) 5. What vowel sound does Zr stand for in this nonsense word?

skregy lopgai

fl"

[1 Point]

6. Type the vowel sound that x represents in this nonsense word.

t)
myp short i

7.. What vowel sound d6es y stand, or in this nonsense word?

sry long i,

[1 Point]

[1 Point]

8. Type the number of each wordrin, which w stands for a vowel soun

1. work (2.) cower 3. wisk (4.) drawl 5. wait
[No Points](6.) hew (7.) awful



j Why does w represent a vowel sound in the words C wer, drawl
and awful? -

it immediately follows a vowel on the same syllable.

[Total Points = 5]

0
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he V4

[I Point]

/



PRETEST 7

1. What is the same aoout the vowel sounds in these words",

soak mete

[blended vowel sound]

[double vowel sound]

mail

[1 Point]

alo eel

[long vowel sound]

[short vowel sound]

2 in each group of words, you will hear one word in which the lony
vowel sound of one of the vowels is heard. "Type the name of the
vowel letter whose long sound is heard.

1. map, signet, corn, beat

2. men, whip, lam, 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

3. When there are two vowels one of which is final e and they are
separated by a consonant , the vowel sound heard is the long
sound of first ; and the final e is "silent" .

[5 Points]

4. When there is a single vowel in a word syllable and it comes
at the end of the word or syllable, the owel sound is long

[3 Points]
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5. In a syllable which contains adjacent vowels the vowel sound
heard is usually the long sound of first . The second is
"silent" .

[3 Points]

6. Complete this modified generalization of the adjacent vowel
generalization:

When ai , oa , ay , ee , oe , ea are in the same syllable,
the long sound of. the 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]

a
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PRETEST 8

1. What do we call the underlined vowel letter combinations in these
words?

toil loud crowd

[&,phthongs] , [digraphs] [glides] [schwas]

[1 Point]

2. Which statement most accurately describes a diphthong?

[two short vowel soundsOended] [two vowels that standor a
-7 , long vowel sound]

-[two vowels - single blend sound] [two vowels - one vowel

sound]

[1 Point]

3. 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]

4. 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 vowel]

[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:

boil (1)

deed (2)

boat (2)

boy (1)

laid (2)

a

height (2)

cow (1)

snow (1) or 12)

great (2)

[10/10 = 2 Points]

[Total Points =

house (1)
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PRETEST 9

(Note: Each correct answer from 2 - 9 equals .5 points)

1. What is the same about the underlined consonant letters
in these words?

fummer rak rhetun -wruph fumb

[forms consonant combination] [controls vowel sound]

[begins syllable]' [silent consonant] [voiced consonant]

[No, Points] f

2. 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 vowel
sound; 2) follows the letter r, 2,, or k.

c f h s m 1

3. Which consonant letter, when appended to the beginning of the fol-
lowing words would not.alter the pronunciation? (w)

ring raps rote ry

4. Select the three instances in which the letter combination 211 is
'!silent":

[following the_vowel sound a]

[before the vowel o]

[behind the vowel sounl o]

[after the long' i sound]

[before the letter t]

- [before the vowel sound u]

5. Two consonants are silent when they come before the letter n in a
word or syllable: Type these letters (g) , (k)

6. Type the letter that is ;1-silent" in these words: folk, salmon,
balm, would, chalk. (1)



7. Which letter is s4'ent before the sounds represented by s, t, n?

(P)
i
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8. Type the "silent letter" rule illustrated in these words: phlegm,
phragm.

(2. before m is "silent")

9. 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

10. Touch the letter that represents the "soft" sound of I.

(j) s z
.

P

11..Touch the letter that represents the "soft" sound of c.

k b (s) z

0

12. Touch the three letters which control the "soft" sounds of c and g.

a (e) (1) ' o u (y) w

13. In what position is the e, i, or L when c or 2. stands for the
"soft" sound?

before c or g (after c or g)

14. Which vowel gives 2. a sound?

a e i o (u)

15. Which letter combination stands for the sound of qu?

ck ky (kw) ku
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16. Touch the word below in which s stands for its most common sound.

[his] [,yes] [sure]

[1 Point]

17. Type the letter which stands for the sound of s in his and
runs: (z) ..

[No Point]

[Total Points = 9]

t
I

r

40
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PRETEST 10

A:

AUDIO MESSAGE:

Listen to the vowel sound in the second syllable of each of
the wordstelow:

.

-button buttan buttin butten buttun

1. Touch thelerm which identifids the vowel sounds in the second
syllable of each word:

[schwa] [short vowel sound] [accented vowel] .

240

4

[No Point]

`2. Use your light pen.to touch the statement which best defines the
schwa sound:

[accented, one syllable sound] [softening of the vowel sound]

[two consonant sounds stressed] [hardening of consonant sbundi

-7-1 [1 Point]

3. In which situation does the schwa sound occur?

[unstressed syllables]

[polysyllabic words]

.... [monosyllabic words]

[accented syllables]

[1 Point]

4. The schwa sound is very much like the short sound of one of the
vowels. Retype the words below and substitute the vowel letter
whose short sound is likeithe schwa sounu:

shaken shakun

elevate eluvate

[.5 Point]

5. The schwa sound represents all vowels in unstressed syllables.
_

[,5 Point]
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1. Which of the consonant letters below affects the sound of each
vowel?

P m

[1 Point]

2. In which position is the r in relation to the vowel when it
affects the vowel sound? follows vowel

[1 Point]

3.?'Which term most adequately /describes the resultant sound of a
vowel followed by r?

[schwa sound] [long vowel soLin4 [blended sound]

[short vowel sound]

[1 Point]

C:

1. ,The letters 1,0, u and the combination 11 affect the sound of
which of the vowel letters below?

(a) e 0

[1 Point]

u

2. Which spelling represents the resultant sound of a in all, al,
or au?

ae ow (ow)

D:

1. Group these words according to the sound represented by the
double oo:

boo book

Long oo: boo, cool

Short oo: book, good

Neither: blood, floor

good blood

[6/6 = 1 Point]

241

floor cool
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1. In the line below,, three of the words follow a particular rule;
one word does not. TypIthis word that is an exception in the
space at the end of the fine: (told)

bat melt 1 shop told drum

[No Points]
*4

2. You correctly identified told as the exception. Type the gener-
alization which accounts for told as an exception:

1 (0 followed by ld stanids for long o sound)

[1 Point]

3. In the line below, the vowel sounds in three of 61e words are
exceptions to a generalization for vowel sounds. Touctf the word
in which the vowel sound conforms to the generalization:

wild scoff night kind_

[No Points]

4. Now type a generalization to cover the vowel sounds in the words
wild, night and kind:

(i followed by ld, 211, nd stands for long i.)

[Total Points = 11]

.0*

242



PRETEST li

1. Name at least three principles that the teacher shold observe
when introducing letty sound relationships:

a. exaggerate but do not distort sound

b. call letters by name

c. never sound letter in isolation

d. use/whole words as meaningful stimulus

[2 Points Each]

-
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2. Outline in sequence, the procedural steps in introducing a letter-
.

sound relationship:

1.' Teacher prints letter.in upper and lower case

2. leacher prints known stimulus words

3. Teacher calls visual attention 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]

3. Outlind the content of a phonics program in a logical sequence for
presentation to children:,

Twd points are awarded for beginning with single, initial
consonant letters and three points for inclusiveness and
.logical ordpr.

[5 Points]

[Total Points = 23]

[Total Points for Test = 92]
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PHONI POSTTEST

DIRECTIONS: Answer each question as well as you can. You may mice
your answers brief apd to the point or you may elaborate; just be sure
that you include tlie main points.

1. Name the four prerequisites for phonic analysis and discuss each
as it relates to phonic analysis instruction.

sight vocabulary: serves as phonic models

auditory discrimination:

visual discrimination:

letters by name and shape:

hear differences'in souhds in
words

see differences in printed letters
in words

communication purposes

[6 Points]

2. Outline the content of a phonics program in d logical sequence
for presentation. Use major headings.

A. Single initial- consonant letters

B. Consonant blends

C. Consonant digraphs

D. Short vowel sounds

E. Long vowel sounds

F. Vowel combinations

G. Consonant irregularities

H. Vowel irregularities

[2 Points]

[3 Points]

The program stressed been ning with single consonant
letters; two points are awarded fo'r 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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3. Describe a consonant blend and name the two-letter consonant
blends:

Combination of two or three consonant letters that result in a
sound that is a blend of the sounds 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, tr

1: bl , cl, fl, EL, sl s: sc , sw, sm, sn, st

[17/20 = 3 Points]

4. Define a consonant digraph and list
,)

the consonant digraphs that
are to be included in a phonics program: then me the letter or
letter combinations representing the digraph nds which are not
the same as the letters of which the digraph s,made.

a) Definition:

Combination of tv,o consonant letters that produces a

distindt sound (which may be represented by a letter
or letter combinations different from the letters of the
digraph).

b) Digraphs:

ch, ph, sh, th, wh, ck, ng_

c) ch = k gh = f ph = f

[4 Points]

5. Write a word in which the vowel letter represents the short vowel
sound of:

Examples

a at cat

e el hep

i it nip

o on cot

u up cup [2 Points]
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State the generalization(s) for short vowel sounds in words: only_
vowel in closed syllable stands for short vowel sound; only_ vowel
at beginning of word stands for short vowel sound; only vowerTn
middle of word stands for short vowel sound.

[3 Points]

c,yllabicate the following words; next to each word, write the rule
governing its syllabic division:

a) drummer drum/mer: divide between two consonants

b) beckon

c) donut do/nut: single consonant between two vowels goes
with second vowel

d) ladle

[4 Points]

E. Name the instances in which y ana w represent vowel sounds. Then
des( 'be the resultant vowel sound:

instances vowel sound

a) y no other vowel in word y in closed syllable: short i

y and no other vowel at end of
syllable; long i

N) w immediately follows y. At end of two-syllable word:
same syllable long e or short i

[5 Points]

Write one word for each of the vowel letters below in which the
lc-1g sound of that vowel letter is represented.

a re

e me

i hike

o go_

u fume

[2 points]
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10. Write the "final" e generalization and give one example.

When there are two vowels in a word_ one of which is
final e and the vowels are separated by a consonant, the first
vowel (usually stands for th671qx sound and-fii-Tinal e s
7-S-Tient."

[5 Points]

11. 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]

12. 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 loner sound and the
second vowel is "silent.": ee, ea, oe, ai, oa

[4 Points]

13. Describe a vowel dig-aph.

Adjacent vowel combination that results in a single,
distinct vowel sound.

[2 ,Points]

14. Describe the qualities of a diphthong.

Adjacent vowel combination that records a single, blended
sound.

[2 Points]

15. List the "common" diphthongs and write a jcey word for each
diphthong sound. (Note: one key word may serve two diphthongs.)

oi ow
key boy key - out

91. _ou
[2 Points]
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16 Type the rule governing the sounds represented by c and 2 in
these words:

civil

gentle

Rule: When c and 2 are followed by e, i, or y they represent their
"soft' sounds.

[3 Points]

17 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]

n before n, s or t in same syllable [pheumonia, pseudo
ptomaine]

a before n or in same syllablem [gnat, plegm]

gh. following long i, long a vowel sound [night, weight
before t caught]

w before r in same syllable [write]

Note: Examples such as those given to the right were
acceptable.

[4 Points].

18. Name the letter combination whose sound is represented by kw.

[1 Point]

19. Give a word in which s represents its most common sound.

yes

[1 Point]
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20. 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 letter r.

[3 Points]

21. Name the letter combinations which stand for the vowel sound heard
in "brought."

al , tll , au , aw

[2 Points]

22. Describe the "schwa" sound and tell in which instances is occurs
in words:

The schwa sound is similar to a softened, short u sound.

The schwa sound usually occurs in-unaccented syllables.

[3 Points]

23. Name the oo sound represented in each of the words below:

hook short toot long

blood "either

[1 Point]

24. Give the generalization for the vowel sound in the words below:

a) Gold - o followed by ld usually represents the long o sound.

b) Light, mild, rind - i followed by ld, nd, usually stands
for the long i sound.

[1 Point Per Answer]

C-



250

25. Name at least three principles to be observed in introducil
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 isolation

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:

1. Print letter in capital and lower case

2. Print several familiar (sight) words on board

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

,

t

6. Ask children for other words with same sound (vowel or con-
sonant) as emphasized in st"aulus words

[2 Points Per Answer]

[Total Points = 92]
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A. 'Very interesting.

COMMENTS ON THE COURSE

278

The.genera,lizations Were haedetlfor me. I wished there ,
r:

Wehn't so much "writing of the generalizations" - but that's probably

-
\

do
.

what I need. But as yob see from the I donottend tQ
, .

remember wordings, but think Iam nearly able to formulate in my own

word's. 'T111 danger is, that a formulation might.not be as accurate
A

and clear as the program's.

I think de demonstrative lessons would be great for pre -serv-

ice teachers. Like a,Montessori method, it gives them at least one

way that works - and to start out they _need that! 7

B. PC00 C;
. .

1. Very well organized!

.2. Not too sure about computer teaching- too many foul ups.

for me. But otherwise good technique for individualized/

instruction.

, .

I feel I gained a good understanding of phonics Considerin

I riever had it before,

*4: tWoul

l

hour long enough at a time.

i

5. Fee this should be made

ave done better had.more time beenNlowed. On

t o p rospecti eteachext!!!

- o

I 4'

into a Sequined course, especially

ti

I
ti

Aft
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C. PRR

I pia no comment a6out this course,in the fact that it did

teach phonics and I know the notes that I received from the course
.

will help me greatly even if can't say the roles from mOnd. They'
, , . .

will be a good reference for. me. Thanks; '. .% e

D. PEK

.. Since this is the.first and only te;ching ph nids course I've
, .. .' .

,t

had,-I guess my evaluation might not e reallx objet, lye. ..

A
4

,
e I thought the course wat wort while% It pr ented a pr'actical

4 %
.

.

approach to dealing wii phonics in t .elemotarysch seemed
.. .-

to .cover alT the(areas\that most tdac
0

ers would be cOncerned4bout,-;
. ,

4
i.e.lpose areas that would be diff c:1.._to'introduce. The lesson wasa

applicable to all- areas thereforetherefore aAy. for teachprs to remem er:
,

,

0
. .I'think-the course wi help. me as a teacher' and I' ladI

",...
-,f'. .

took it because otherwise I prp6lab1y would never had had such an in-

depth instruction to teaching phonics. And Iliked-worktng w th the,
-------------.

computers.' It was a good experience . toexperience,the advantages and

disadvantages of computerized programming.

E. PDK /'

( %
4

I think the course was well worth while( There was adequate
.

.

. /".-

repetition which entbled many concepts to be recWIletl, and talso
1

*notes for future reference. I think it is-a very effectiNeway td,
/ . .

.

present phonfekt If I had .to learn the process in class; probably.

would havebeen-bored"to death. ly:.using.the computer, I not nly was
.

,7introdAd-to computerized instruction, but also was kelit adt

involved n the learning procets., wa-s especially glad to' have Men

.

/. '

1
:.P.

f

S

1/

4

-t.
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the course found that a. girl who was student teaching where I

will be next term gave 50)YhAics lessons-in the first five weeks.. I

(
knew nothing,about it before, but now I have a good foundation to build

on.

F. PCO

e Very helpful. I knew othing at all before the cpurse. I

think that these 'types pf courses should be available,1n other areas, k

\.too,

PJG e,

I'
At time 1 'didn't know something (5V I wanted to '4'e ton some-.. .

. 1... .

thing and I was onable. ( Forexample,,it was v6ry fiusttating when l
.

.

didn't know something and the computer kept saying, "tryagain,eIF."

"Wand then I didn't find out anyway: I enjoyed the program 'and beng-
,

fited by it. .
.

t......-- )

H. PCV .. . )

goodi ftel this course was very good because'it presentee( material
.

w h I really didn't know or undePstarid as it really wasn't covered inf ,
. . % :

ily.elertientaryyeafs-Ilwitwillbeverybeneficiallo me when 1J..
. .

....0c
.

6 .

. 1 . 3
.

-..

start teaching.
,

t I. PStt
. :

1

4i.

lid rt--yi I'm not 961,0 to have to sit through. hdie.

course in 3t- -and tnaO nice. The prog am would have to be lot."
.9

"peother 'ENnot just the-mechanical failure ,-there were many pauses .and'

ga0siri transitions And responses to input) to have a full course, ,Lf

,rain' into trouble *lth the differept phonetic :context used in the vowel
4

-r

t

0

.9

4
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section but feel that this isn't necessarily important for phonics

instrtction on the elementary school level. As. educators though, I

feel. that teacher', reading should at least have an 'awareness of

281

.
these *phonetic ifferpoces beforesthey go into a eaching-si-tuat4on,,

There,-.we e times when the .program itself frustrated me--not
0
-.1 4

accepting c .rec answers,slow responses and,transitions. But\am

really 9iad that I have particirated in your-prOject--have teaisned more

than phonics.insthictien: Thanklou..

Your tfinal test is much too long,

I enjoyed iii,.great leapiing'experience,like on' to-one

le4fiing teaching situation% Think computers are programmed well.

Think more courses should be given
.

-.

-
4

K. PNM

-.1

J
I felt the course was'structured well -because Ifeel it dealt

with a great many aspects of phdnics. and phonics.instruction: It.
.

. . . .

..,

really did presept a great deal' of repetitioh and -things were,always
., .00 .

/
being reviewed which I feel is good. Theonly thtn2 I felt was wrong

I .
.,.. r .4-.

,

,was this posttett. 4 feel -ft was "really,too- much.

-L. PDF , 4.
The course was good in/thet4gajl a lot of knbwiedge about

instruction.. AlsO,-F.rike the fact that-it 4s taught-by .com-

puter--I f i d the compgter to' be much- more intere5ting than many -of my
,"

profs. lbwever, I thoughtlthe posttest was much too long.%

1

'1

.5
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282

;

Responding to questionsmas often *frustrating when computer

wouldn't accept answer because it wasn't_exact'Ords; the frames were

gooCin that we Could.evaluate our awwanswer.

I don't -think it is good to.eliminate any parts of tyre program
.

-based on che .pretest - you can answer thingi on he pretest 'according
- .

A ,

td experience with-them.even:though you may not completely understand,

-
why,. .

"76

-/
I think, the'unit iS a good ohe for those who Knew-nothing ofA "

phonics before. There was an awfUl-lot of materf given. I also

think it was good.to give the sample lesson as a/way to,applyour
. , -, ,

..
learhing.

.. ,,

:).:le t .
1

Al. _ PO '4
:

....

4.

./

I thought thetourKwas good; interesting, to the poilite easy

'tb understand.

- The text required\too many memorizations of.letter combing-

I,
, . trap tI Aught pe'rhap;.were unnecessary: ,itiey could be kept iO.book

'',, or notebook. But I call tee why, it was necessary to ask t thison tn
.

.
,

, particular test. ,

... ._.,
wl%

:.' 0. PMB
,..

, _
j . , .

i (

P

The course was motivating for several reasons; -it was a' unique
., 4

. s
. .

and interesting process; I could compete with.myself and I eduldgo at

my own pale..
(N.

. ...

r. Criticisms would be the troubles from the machines.
.

4 .4
4

..
....p

.

I

r

,
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P. PMH

I thought the course was good but I like to see a teacher

283

because then you can, see his facial expressions which give clues to

t
i. , )

what he wants you to learn. I really learned.a lot even though this
/ .

.

4 test may not show it- ,But compared to what I knew when I came in, I

learned.a lot. I wish themachine would have gone faster and not so.:

many illustrative essons.

6. PPH

Really fee!,[I] learned something from Course.

Object to length of teit-=much involves only memorization of

lists--1 don't feel this is necessary as you can always(,lbok them up -.

useless memorization.

If
One objection tp cout'Sejs-constant repetition of varA"timilar

lessons over. Again. other than that the only obliction I hadwa's

technical--too long to change frames. ENJOYED COURSE

R. NIN

0

I found this phonics.program to.be,extremely,helpful.and worth:.

. . .

while.'1 did enjoy working through the program and I do, think i
.

. 7

shOuld soMehow.be worked into the El. Ed, curriculum becaUse eietlything

given in the:course would be of very.good use for any El. Ed. major
.

'since we are the ones wile -will be introducing phonics to'the.children.

c._

t..

a 4'

so,
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.S. PCS

, ,

I felt that the course was interesting but that the exam was
--

notrfair. Itasked for total feedback of meM61/ed materia4 and pot

more

, -

knowledge of material leaYned. .1 feel 'emphasis' should have been

{

placed .on the latter..

Working en the computer was- interesting and.the set-up was

good.' Alrthe material I !Me leaimed/Will come in handy: Lt.haS

already helped me in readirt projects with small children. The

i'..f
rias !odidbe used for<later reference and that is one reason I don't

understand

timis weren

it pay have

headings in

T. PBHO )

,t,
The course was somewhat dull after a while. 4t was bothersome

the complex.details.used in the exam. Somer the ques7

`t worded well enough for me to understand what you want:

been my intecOretation'of tbquestion or'intomplete

my=noteS.

, .

to wait for the delay.that thq,computer was always making. More
1

variety in the method f presentation of Materlal,would have brought,

.
more interest. B he course did teach the principlfs, "Of phonics. I

4,am ifraid.that most learners though would soon forget all but the most
.4 .

.

'basic rinciples if.there is no review or follow -.,p.' Possibly the...

J

coueseccould be used in tOji)inCtfOn With other modes of instruction
'.4

such as discussions/4 work sheets, lectures, practice teaching, etc,

,Theretshou14,be a way made of making the students study as they.

go along in th:)ourse.. Possibly testing-for evtluatiori could be.dobe

after each major section of the course instead of all at ofice. T.,:

f.

k /

I
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, O. RGH

c
I thought .the course mai outstanding. Ifeel that the lessons

were Well struttured, and, most importantlyof.all, they gave me the

necessary procidure; principles, and 'content.

Content: everything was incluiled. The.re,wa,s only one problem:
A

In 1 the pretot,
,

I

,

chose what thought to be a ridiculous answer since

-..

I didn't know. There, should be a chOice box saylq I'don't know:"

Otbeii'than that,..conient was excellent.* .
N..

Procedure: great combination of Audio, CRT and imao. The
,

lessons were clearand easy to follow, and_the repetition
.
drilled .

.

procedure into my head,
,
i

\
. . .

....
f

. Principles: the principles listed were good but the:best

things werethe implied principles. just C-arilt measure -the amount of .

information.-Ic§ot,,,frcim this.

PDE lb

The course was well structured -; it gave a good step by step

presentation, I felt one sample lesson. would have been sufficient.
4 ,

Differences for different concepts could have been-mentioned; but there
N

was much repetition which was sort of boring.

1st, PKS

I feel the course was worthwhile. It made learning phonics--

something that tsn't particularly excite manyNpeople--a iot more

interesting. I was alio interested
4

irr,participating tecause I've Beard

of CAI Ind this is probably the only 6130ortunity Iiwi 11 have in college

to actually see and understand -how it/works. Mechanical difficulties

often proved. frustrating to myself and others. wever, I .realize this,

J

"Mb

00.
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is .not part of the pr ogAm.- This made it seem' much longer than tt

'actually was. I feel some of the queWons`on the posttest'were

rather ambiguous--not clear.

C. pm.°

I thi k this was a wortAhlie idea.' It was well organizedAnd

I liked the idea;ofusJng a computer. The course howei, a.. t Kaye
.

enough examples of the areas stressed. -,I,:would feel a lot more com-
r

'fOrtable teaching phonics now than I would have before. I also think .7

it would be worthwhile having this for a ten-week course for prospec-.

tive teachersi

V. PAM

I enjoyed taking the phOnics program, and I, feel I atleast

learned some gengrel information about-what I had never ,knowlanythALN
4

about befoje. This test was' difficult for me because it Aealt on
.\

specifics and details.- Had I inown this I would have been better pre,

pared. for'it. I feel, though, that this course was effective and I

' have some,valuable notes that will ail me when I do have to introduce

4 phonics to my own class.

a

Z, PBT

t. I thought the course was very.well organized sequentially and

the fact that I could work at my own rate is very good. However, there

were several instances during the-course that a question was a bit '

ambiguous or just not clear in my mind: It was unfortunate that I

could not ask the computer to clarify a statement or ask the instructor
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)
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just what was meant by the-statement. Overall, I think it was a good

'course and an eiccellent one to be usedGet0 the computer.
1,

AA, PDC

. 1

was excellent. I would like to see some sections
.

.

...

of every-course done on the computer., The novelty is what made it

interesting to learn not. so much'the content material, I also liked

the self-pacing'and optional reviews at the end of each,section:

t

41,

's

1

S.
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AUTHOR

\\Please answer Bach question below as thoroughly as youcan. The com-
ments' and recommendations you make will be used to optimize future
course operations for the Phoni program...

1. What. specific operations did you perform in the development and /or
operation'Of the Phoni program?

a. selected cours-) topic

b. wrote scope and sequence of instruction

c. authored allinstrucitonalmaterials

d. edited and checked course materials on-line

e. tested materials with testing groups

f. revised and retested materials

g. developed validation plan'pnd ran validation study

h. -drew and-described images on image reqbesOorms

i. arranged for narration and special effects for audio
recordings

j. scheduled and supervised stude ts

k. requested and analyzed student records

2. Did you experience any complications or undub-difficulties in per-:
forming these operations for the Phoni program? If so, could you
speCify the,task and the difficulty?

a. ,lack of ptogramming time andother technica support
because of lack .of Ands

b.- technical difficulties dud to systems breakdown

c. somesPifficulties because of programming "bugs"

d. not being fUlly aware of computer capabilities

'3. What recommendations can you make for iMprovfng 'these operations in
. future course development? What suggestions can you give. so th
such complications can be avoiOid in future operations? .

a. author sophistication with computer capabilities

b. author knowledge of programming and especially of proctor
usageS-to cope with "buys" as they arise in program

C.
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knowing exactly what data may be obtained and in what
form 1

do',nat vice any last minute changes that cannot be
-properly tested

e. do npt undertake any project without complete Assurance of
fund)ing

,

,
a ±i I

f. thorough paper organizing and editing before putting
material- on-line

.

g. very ;close cOmmunication'and pjenning,between all tech-.

nical staff and before beginning any authoring

ti

4. Do you have any general recommendations far -the future optimiza-
tion of this product? \

'--

.a. revise materials and updateedit,flanctions as recommended
in text .. .

\
..,

. ,1

*G) b. retest materials under conditions suggesited t-'

.
.ii,

. ,
,

c. spntinue to use'course

5. Did you note any practices followed in the operational stages of
this program that3ou believe should be maintained, incorporated
in other projects or that you noted as assets?

a. experimenting with various strategies

b. authoii'proctoring
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PROGRAMMER

Please answer each question below as thorough4 as you can. The com-
Ants and recommendations you make will be used to optimize future
course operations,for,the Phoni program:

sir

1. What specific operations did you perf9rm in the development and/or
operation of the Phoni program? .

a. developed labeling scheme for coordinating audio, image
and CRT

b. prepared authoredmiterial for input

logged liagejequests and forwarded to graphic rtist

debUgged* init41 on-linematefial

t: proofread, edited and annotated audio sheets to
narration

f. made on -line revisions and corrections ftom author.
suggeffions

g. listened to-initial audio recording, adjusted( message
moths, noted whe(e rerecording was necessary

2. Did you ex rience any gomplications or undup difficulties in s-
performing hese operations for the Phoni pro ram? I so, 'could
you Specify, the task and the difficulty?

` 4

a. bugs iniprogram resulted from changes in' audio script a
time of recording. with -no notification to programmer

b.4 last minute revisions by author before a student run
,C.

d.

e .

3. What recommendations can you make for improving these operations in
future course development? What suggestions scan you give so that
such complications can be avoided in future operatiOns?'

a. all changes in audio, image, or program be noted-in ft

written communIcation (and dated) between author and
programmer

b.
%. -1

c.
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4, Do You have any gener41 recommendations for the future optimiza-
tion of this product? ,..

Only through use and review based on student performanL
and.commelpts can optimization be achieved.

5. Did you riote any assets of this program that You believe tiodld be
maintained or lot were outstanding features?

. 4.
a. creative use of the media

. ,

. i b.-individualization of c rse matfrial determinedby student
- .

need aatstudent preference

. : - C -7"
0

f
.

d.\* - I
,

. ..

.) /e.. ,

4

r

9

9-

j

#
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OPERATIONS ANN :MIS Fdh
n

PHON.
4 q,

i.\\.1) ,

..,

CAI GRAPHIC ARTIST

.
.

Please answer each'Auestion
)

belowi as thoroughly as you can The com-
ments and.mecommendations you make will be used to optimiz uture
course 'operations for the Phoni program.

4'

1. What specific operations 'did
operation of the 1 oni progr

1)

perform inthe development and/or

A. preparerand tested CRT graphics

b. prepared copies for photography
,

I. ,/

..-

."---,^ C" assisted With photography of reel t- -I
. / . ..

d, .---J ,

I e. ,

,/
.4 ;

/

f.. p
. ..

2. Did you xpdrience any comOliqations
.

or unduedifficulities in per-
.

! .

forming these opetations for Vile. Phoni program? Fn -54, could .you
specify ti?e-task 4nd.the difficulty?

,

)
ll , .

a. only 1ime constraints

b. ,

c.

d.

e.

f.

g.k
3. What recommendatibns can you make for _improvingfrthese operations in

future coarse development? What suggett4ons can you give so that
i such complications can be avoided in future operations?

preplanning between- author afitibartist

final check of each image as soon as proof is developed
(should _be dated and filed)

c. allow more time for image and reel production

4

I



$
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. _ .
-#-.d,. set u production schedule and follow, as closely. as.

possTt) e t , .4 . i/ .

4... Do. you have any general recommendations for; the future optiMizaJt
ti.on of this product?

5. Did you note any-practices followed in't e operational stdges of
this program thafityou believe' should be maintained, incorporated
in other, projects' or that yku .noted es assets?' A, 1

..

a.. yes; hparty approval of the attempt' gather .real informa:-
i

.
ticin- and apply :i o- the course preparation strategy

A
t c,

4
b.

c.

d.

e.

f.

.g

4

S

,

F
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OPERATIONS ANALYSIS FOR pHONI.

SYSTEMS'ANALYST
COMPUTER OPERATOR,

'Please-answer each question below as thoroughly as you can. _The com-
ments and recommendations you make will be used to.optimizt future

. course operations for thePhoni program.

A

1. What specific operations did you perform in the development-and/Or
operation. of the Ohoni program?

a. assigned student 'Unlimbers.

- b.' readied.system,for dairy time

c. systems manipulation for dperatidnal debugging

d., process student, records requests
.. i

e.

g.

72.--Did you experience any complications or undue difficulties in per-
forming these operations for the Phoniprogram? If so, 'could you
specify the task and the difficulty?

a. ,No more t4An usual; however, the fact that the situation
cited undee "c" (No. 1).exists, implies problems.'

b. It was difficult to fulfill student records requests in
the short' ime allowed.

c.

d.

e.

f.

g.

3.. What recommendations 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?

a. Allow ample time (to be determined by systems analyst after
review of requests) for requests.

b. More test runs needed to catch errors.

A



c. 1Make sure all data requested are needed

7

296
.

-4: Do you have any general recommendations for the u ure optimiza-
tion of this product?

1

The more pressure (compression) the be
program, the less pressure in the en

di9

5

any practiceJlollowed in the operational stages of
that you beli6e should'be maintained, incorporated
ects or teat you noted as assets?

a. Good luthdr-progrdmmer coordination of efforts throughout,'
provided "for consistency in program deNelopment.

4

5. Did you note
this program
in other prof

I

b.

.a

r

4,0

4

N

No
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1 TECHfIICAL SUPPORT MANAGER-

Please answer each question.below as thorou" ly as you can. The com-
ments and recommendation$ you make will be.0 d teoptimize future
course operations for the Phopri program. '

Y I _

. .
1. What specific OPeratibns did you perform in the development and/or

operation of the Phoni program?

a. coordinate production of image reel

b. coordinate production of Audio charts

c. c rdinate systeM schedule

d. ad inistratve staff of lab

e.

. f. .
'g.

. - .. .

2. Did Au experience any complications or undue dI forming these operations for the Phoni program.?
specify the task and the difficulty?

la. had a great deal of difficulty securing
time

b.

c.
d.

e.

f

t

iff.iculties in per-
'If so,. could you

the image reel on

4,

3. What recommendations can you make for improving Ise oper;Ziops'in
future course development? What suggestions can u yive'so.that
such complicati7'can be avoided in fpfure operations?

a. A very close working relationship is needed With all
Parties concerned.

b. 'At leait 6 week-notice is needed for image reels'



L°

,

c. A se relationship must be established with all projects
n the Lab,; Care must be taken not fk,assume that the Lab

exists for the. support -of only one project. IP

_.\\,I . .

-d. Autluate debugging
,

time-should be provided before the \,
course il-Inade available to. students.

f.

g:
, - ,

k.. . . . 1 . ,
. 4. Do yco have any generatt recommendatiobs for -.6e future optimiza-

tion of this product? , . /
, v /

%10.

AdqOuaie doCumentation must be providedso that future
.employees can centinue to work on Phoni without any contact

..-

N4 :
.with the people'who developed the course.- The docuNentation
must be in order that the course could become operationalin
a matter of 'days after remaining dormant for a number of years.
The tARE'l xi Elmath documentation manuals would Berke as,---.
a gOod mrdel. ..,

. .

.
. -,.,.

.
.

... 5. 'pid you note .ely practices followed in the.operational.stages of
,. this-program-tReyou believe should be maintai-ned, incorporated

in other projects or that you noted as assets?
..

.-

'a. Many of the.unitty gritty" details were adeciiiaely
1. . handled by the Phoni staff.

bc A great deal of pre-planning appears to have gone into the.
project grior to the time the projece became operational.

1'

/

R .

a

4

t:

6

6
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AUDIO SPECIALIST J

,Please answer-each question below;as thciroughly as you can. The'coml
ments'and recommendations you make .will *used to optimize future
course operations for the Phoniprogram

. .

What specific operationi did you perform in the development nd/or
operation of the Phorfi program?

. .

I"

a. Hel4ediitth audio recording's

b. Assembled audio recordings.into-coure.
\\

4.

yea
f.

g.

4

4

a

Did you experience any complications or undue difficulties in
performing these operations for the-Phoni program? If so, could
youspecify the task and the difficulty?, ,

a. ,None

b.

c.

d.

e.

f..

3, What recommendations can you make'for improving these operations in
future course development? Whet suggestiont cart you give so that

,
subi complications can be avoided in future operations?

a..

b.

C.

d.

e.

ee

A

4

r
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4. Do you hve ary general recommendations for the future op4.imiza-
tion of this product?

la,

I

I

qv

5.' Did you note any practices followed in the operational stages of
this program that you believe should be maintained, incorporated
in other projects or that you noted as assets?

a.

b.

c.

d.

e.

f.

l -
9.

4

(

r

a


