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COMPUTER-ASSTSTED INSTRUCTION IN LANGUAGE ARTS

FOR HEARTNG-IMPATRED STUDENTS®

J. D. Pletcher and M. H. Beard?

In June 1970, the institute for-Mathematical Studies in the Sceial
Sciéhces:(iMSSS) bégaﬁfa three-year project on the development, evaluation,
and research of computer-assisted instruction (CAT) for hearing-impaired,
or 'deaf', students. In the course of this project over 4,000 students
“from 15 schools for the deaf in Tive different states received CAT in
algebre, basic¢ English, computer programming, elementary-school mathe-
‘maties, language arté, logic, and arithimetic word problem solving
furnished by the IMSSS compﬁter facility at Stanford. Most of these -
curriculums were described in detail by Suppes, Goldberg, Kanz, Searle,
and Stauffer (19?1). Overviews of IMSSS activities in CAI were provided
bynSuppéé'(IQTé), Suppéé, Jerman; and Brian {1968), and Suppes and
Mofﬁihgsférr(lQTQ). Fletcher and Stauffer (1973), Kanz (1973), and
Suppes (1971) specifically discussed the TMSSS project for the deaf, and
the‘aébdﬁplishmeﬁts of the project were summarized by Fletecher and
Suppes (1973). The eims of the project were to demonstrate that CAIL
could be ﬁsed to benéfit deaf students, that it could support serious
research in deaf education, that its economics were practicsble, and,
infgenefal, that CAT was workable in deaf education.

THE STANFORD CAI SYSTEM
The central processor for the Institute's computer system is a
 Digital Equipment Corporation PDP-10. In addition to 256K of core

memory, short-term storage of programs and student information is
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provided by sixtgen_lB0,000,000—bit disk modules. Long-term storage of
student responsé data is providgdrby magﬁetic-fape, .Aﬁﬁut 280,000,000
bits of information can 5e stored by the sysfem on.one magnetic tape.
Communication with remote student termihals in pafticipating schools is
provided by private telephone lines. For communicatiqn,with_clusﬁers of
16 or more terminals,.highﬁspeed‘gaﬁa transmission and timg;divisionl_ﬂ
,ﬁmultipléxing.are used. About_90_CAI terminals_can be used simultaneously
with nce appreciable detriment-in the system's speed of response. Any
curriculum or other program can be run at any time on any ;tudént term;nal,

~ The student terminals are "KSR Model 33" teletypewriﬁergn Tpese
teletypewriters provide no audio, visual, or‘grgphic capabi}ity, but:
thelr cost is about Qne—tenth_of terminalg_that_do. Despite their
limitations, these,inexpensive,terminals permittgd_development of CA;-,
.that has produced dramatic gains in,pedagogical_achievement for_hgaring
students as reported by Suppes aqd,Morninggtar (1970,_1972),_Fletgher”
end Atkinson (1972), and others. TFor that matter, Jamison, Fletcher,
Suppes, and Atkinson (1974) argued that for cost effectiveness, CAI,
using satellite qommunication and teletypewriters, is a superior method
for providing compensatory education. |

In a typical schoql,_ong room contains 8 to 15 student terminals.

One.person, the CAT termingl proctor, supervises use:of_the equipmenﬁ
and students in the te;minal room. Usually agcompanied.by thelir clags-
room teacher, the students enter and sit at any free terminal. Each
student starts instruction~by_pressing a key toc signal that he is
positioned at the terminal and is ready_for atﬁegtipn. Therprogram_

responds by typing



HI
PLEASE TYPE YOUR NUMBER AND NAME,
and the student responds accordingly.

Each student receives & unique number when he enrolls for CAIL, so
the request for.the-first name . 1s merely an additional safeguard to
ensure correct identification. A student can be, and usually is, en-
relled for several availsble CAT courses. He uses ‘the same number for
all courses and types a one-letter.identifier to indicate which course
he wants. The student in the following example types G, the identifier
for the language arts course. Unless he types speeilal instructions,
-the student begins exactly where he left off in the sequence of lesscns,
“Student responses in the following example are underlined.

HI
. PIEASE ‘TYPE YOUR NUMEBER AND NAME.

' G3h56_MARY SMITH

JOB 10 OF 775013 FRI FEB 2 73 8:46AM-PDT

- PRONCUN LESSON PNAC

//CHOOSE THE CORRECT PRONOUN.

I LIKE THAT GIRL.

T LIKE (SHE, HER).

DESCRIPTION OF THE LANGUAGE' ARTS CURRTGULUM
Deaf studenté consisténtly score lower thén'heariné cohfrols on .

measures of English language ablllty as Goet21nger and Rousey (1959),
Mlller (1958), and Moores (1970), among others, have reportedn Tt is

natural, therefore, that language sklll subjects such as speech,




vocabulary, composition, grammar, reading, and speech-reading are empha-
sized in deaf education, and the.language arts curriculum was emphasized
.in the Stanfcrd CAT prcject.

The effort in the language arts program was to -develcp-a CAT cur-
riculum in standard English usage and a related paper-and-pencil. test
for students between the ages of 12 and 16 enrclled in special schools
or classes for the deaf. The reading level of both the curriculum and
the test was tailored for this population. Rawlings® {1971) survey
fepoftedtthat T4% of the students in these schools and classes have
suffered a hearing loss of 60 decibels or more in the better ear. . Mean
'gradé'placement“(GP) reading levels measured by the Stanford-Achievement
Test (SAT) for heéaring-impaired students 12 to 16 years of age are given
in Table 1,3

A vecabulary list was generated for the curriculum by compiling the
words common to the third-grade vocabulary lists of four widely used
basal readers: Scott-Foresman (Rcbinson, Monroe, & Artley, 1962),
Lippincott (McCracken & Walcutt, 1964), Ginn (Russell & Ousley, 1968),
and Macmillan (Gates, Huber, & Salisbury, 1966). Although words not
found in this list were occasionally used, an attempt was madc to
restrict the curriculum voecabulary teo this list. The list is given in

Appendix A. A Dictionary of Tdioms for the Deaf (Boatner & Gates, 1966)

was also consulted in determlnlng the vocabulary for the course. Teachers

in the part1c1pat1ng schools emph351zed that 1dloms are conqulngrtO

thelr students, and an attempt wasg made to avold idiomatic constructtocs.
| Most ;anguage curriculums in schools for the deaf are based oﬁ the

Fitzgerald Key (Fitzgerald, 1949). This system classifies all words




Table 1

Total Reading Grade Equivalencies for Students with a
. Hearing-loss Threshold of 60 Decibels and Above
(Gentile and DiFrancesca, 1969)

Age
Stanford Achievement )
" TPest Battery - - ‘12 .13 - 1y .16
. Primary IT . o241 2051 2.hh- _ | _
Intermediate T - 3.41 . 3.46 - 3.33  3.33 3.35
Intemediate II S 3.91. 31 he2r o hay
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and phrases into categories identified by such words as "who," "what,"
"where," and "when." Deaf students are. taught standard English usage

by ddentifying the Fitzgerald category to which words in question belong.

The teacher is to focus on words_sugggstedey_pbjectsuin the room or
experiences of the students. ' Because this method depends heavily on
classroom experiences.énd bécaﬁéé céﬁsﬁi%aﬁfé éélled in to aid in the
design_of‘thg_cgr;iculum,reqpmmendgdva?ﬁyeshzgppr?agh, ﬁ?e Fitzgerald

Key was used only sparingly.

have little or nc aural langusge on which to build. Unlike a hearing
student,'the deaf student is unlikely to have internalized much English
syntax;'iﬂflecfion, or #ocabuiary vefore he starts school. ' Rawlings®
(1971) survey reported that 75% of students in special classes for the
deaf experienced hearing: loss before age three. There is a real possi-
bility that the deaf child never assimilates the basic principles of
English that a hearing child acquires at an early age (Charrow & Fletcher,
1974 s Lenneberg, 1967). For a deaf child, learning to read is more than
8 grapheme-to-phoneme decoding task; it is actually learning a. language
Trom its written form. Iearning to write standard English is similarly
ccmplicated for deaf students.

The language difficuliies of deaf students were carefully considered
in developing the language arts curriculum. The curricuium was deslgned
to stress the structure of English, with particular emphasis on the roles
of syntax and inflection and on the meaning of function words. An induc-
tive rather than a deductive teaching strategy was emphasized. Therefore,

the course does not explieitly state Trules’® of English usage, but
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presents items illustreting aspects of standard usage. Incidental learn-
ing of basic sentence pattérns is enhanced by presenting curriculum items
in complete sentences. Fewer than one-tenth of the exercises present the
student with single words or isolated phrases. “Tneidental Jedrning is
also enhanced by requiring meny constiucted rather than multiple-choice
responses.

The course is not intended to be a complete course in English.

Classroom instruction remaing the largest poriion of the student'is

language experience, whereas the  CAT course provides supplementary,:

individualized drill. On the other hand, the course is self-contained,
and.itrsupplies as many éppropriate'explanations and examples as possible.
The classroom schedule of instruction need not be altered to adapt tothe
sequéhéé of instruction in the CAI course, although paper-and-peneil
4rill given in the classroom can be reduced. No specific instruction -

in s‘éanda-rd English ussge is needed by students beginring tHe course.’

Lessons and Content

The curriculﬁm'is divided into élh lessons of 20-30 éxercises each,
These lessons include review tests that occur about once every 12 lessons.

Tt was designedutd provide a student in the target population with ‘enough

10-mimute daily sessions for an entire school year. An outline of the

1972—73 version of the course is included as Appendix B. -Separate topics
are ﬁresented in separate lessons and there are several sequences of -

lessons on a single topic. The lessons are ordered to provide a cumu-

" lative basis of concepts building upon one another. “Several lessons

review topics presented in preceding lessons.




Although the content of thé language arts course does not differ
markedly from oﬁher language study courses for deaf students, its method
is necessarily different. Its design includes: (a) consistency of format,
(b) unambiguity of "ecorrect" answers, (c) specific correction messages
appropriate to incorrect. responses, (d) internal data collection, (e).
branching around blocks of material for more able students, and (f) inter-
active student control.

Formats. of instructions are consistent and unambiguous. The student
is always allowed the options of having the problem repeated, frequgptly
with a "help" message further clarifying the task, or of requesting the
- -correct answer to any problem. Instructions are as short as possible,
and the mnature of the task is the same throughout a lesson.

Students taking the course may recelve appropriate correction for
pérticular wrong responses. For slmost every exercise throughput the
course, carefu; attention has been given to a variety cof likely wrong
answers. Short, but helpful messages, explaining the nature cf the

_exror, are returped immediately aftgr particu}ar wréng resfonses.- An
. attempt is made at all times %tc reinforce any response that contalns a
- .part of the correct answer and to lead the student to the complete
correct answer.

CAI differs from ordinary elassroom instruction particularly in the
ability to store complete response data. This ability qualifies it as
a.resgearch tool ag well as a teaching medium. Precise Information on
each student's -response is stored for later analysis and revision cf the
course. Daily reports are written and may be listed by. teachers and the

IMSSS staff to monitor each student's progress and lesson scores.




-If a lesson introduces a new tople, carefully sequenced explanation
and instruction are given in & short "tutorial” section at the beginning
of the lesson. In subsequent lessons on the same subject, short but
complete instructions are given. - This tutorial instruction allows.
students. to proceed through the course without waiting for group Instruc-
tion on each new toplc.

Tn all lessons except the review tests and the first introductory
‘lesson, a student who demonstrates an ability to perform the task required
early in the lesscn is auwtomatically branched to the next lesson.. This
' is accomplished by a checkpoint after 6-9:items, requiring 85% correct
‘responses on the first attempt to execute the branch. In the7”diregtions"
lessons at the beginning of the course, scores are checked more freguently,
allowing. a student who has mastered the task by the middle of ‘the lesscn
to bypass the rest. This branching allows a gtudent who 1s profieient
on one topic te branch ahead to a topic with which he may be less familiar.

The order in which the lessons are given in Appendix B is. the order
'in which most students take them. The lessons are -Interrelated in that
concepts introduced in eariier lessons are used to explain concepts
introduced in later lessons. However, lessons can be taken out of
gSequence. - Each lesson is self-contained. in that the tagk is completely
explained and, except for the mixed dxill lesscns, each lesson focuses
“on a specifically defined task., A teacher can easily alter the order in
which students encounter lessons to conform more closely with the
development of classroom work, or to provide students with review

lessons'on a speelific topic..




Suggestions for the curriculum content came from many sources. One
~of the most important of these was the Kendall School for the -Deaf in -
Washiﬁgton, D.C.” 8tanford and Kendall staff members worked together
during the spring and summer of 1970 to develop programmed lesscns in
““EnglishJuSage-fOr'studentslatzthe school.  This was part of a larger
‘Kendall plan to develop curriculum material in transformational grammar
for deaf students. The content of the language arts course reflects
- this edrly cooperation, and the -curriculum is oriented toward transfor-
mational grammar; althcough more. traditional -approaches to teaching
standard usage are also included.  Many ideas were drawn from The Roberts

“EBnglish Series (Roberts, Ross, & Boyd,.1970),.and .the workbooks for the

geries furnished'exampleSufor.specific items.
" Another wvaluable source.of content suggestions was a group of re-
search specialists in curriculum development for the deaf. . The entire
- group met with the Stanford. staff in the fall of 1970, and individual
- eonsultants have continued’ to make suggestions since that time..
Teachers from the ‘schools whose students used the course were

encouraged to contribute ideas and criticism.  In some cases, teachers'
suggestions ‘have regulied diredtly-in & 'series of lessons. Comments on
cearly lesgsons in the curriculum were incorporated in planning and writing
later lesscns and in revising the curriculum. .

- 'Finglly, samples of written work by students at Kendall School and
Califorﬁia School for the Deaf at Berkeley were gtudied to indicate.

problem areas peculiar to deaf students. Results from a detailed study

of the grammar and vocabulary of this early corpus. were reported by -
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Fletéher,“Jéﬁison,'Searie, and Smith (1973). This study confirmed some
tentative conclusions that had guided the course structure and:content.
Terminology uvsed in the language arts course reflects the blend of
trangformational and traditional approaches mentioned above. To some
extent, i%t uses the temminology found in the Roberts! series through the
fourth grade. This terminology is not substantially different from that
used in other curriculums reviewed by the Stanford staff. Greater pre-
cision is afforded by use of some Roberts® terms; e.g., the common term
"auxiliary" is not used because understanding the functien of elements
commoﬁly called auxiliaries in the phrases presented by the curriculum
‘requires a set of more precise terms, so the Robérts® term "modal" is

used to identify constituents such as can, may, will. In addition to-

mmEWMHﬂmbmwlm@%ewwmﬂm%smeh%hwweMwmw'
spécifically for the language arts course to keep the terminology as
short and clear as possible. Thus, for example, "ing-form" is used
instead of "present participle," "have-word" for "form of the verb have, "

"not-sentence™ for "negative sentence."

Interactive Student Control

The language arts course is structured in a linear sequence of
lessong. The program-selected ("automatie" order) lessons are shown in
the course outline (Appendix B). Similarly, there exists for each
problem a usual or "automatic" sequence of events: the exercise is
printed, ‘the student responds, the program prints an errcr message if
he is incorréct, he eventually types the correct answer, and the program

prints the next exerecise. If the student exceeds his maxinum number of
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trials for an exercise, the program. automatically prints thgfcprrecﬁ:~
answer in:a-standard. format before proceeding.. -

Many  students follow this standarq_sequencee However,;the program
alsc.allows, the student or his teacher or proctor to medify his inter-
~gction with the currievlum in the follpw%ng ways:

1. CTRL~Z allows. the student. to te;minqtehhis session at any time.
The program does not impose.a time limit, so the length of student ses-
-sions may be.determined by.the.school, the proctor, the. teacher, or by,
the . gtudent himself.-

‘2. CTRL-A causes the program to reprint the-instructions and the
current exercise. Depending on the complexity of the exercise, a helpful
message. may. also be;printedf

3. CTRL~G-allows -the student. or teacher to specify a. particular .
point in the curriculum for that student.  This option may be:used if .

the teacher wishes. to use .a sequence of lesgons other than. that listed

7. in the outline and automatically presented by the program.. It is. useful

for students who need instruction and praciice in a specific subject
area,

4, (TRL-T causes the program to print . the answer, to. the current
exercise without waiting for the maximum number of trials..  This option
provides an immediate escape from an exercise that is, too difficuit for
& glven student. S
5.~ CTRL-H causes thehprogram to.skipythe_cu:renﬁ:exercise_apd to

_print the next exercise. It is useful fo teachers who wish to review

the lesson material quickly.




‘Thus the course can be quite flexible. TIf a school or teacher

wishes to use the entire course as outlined, students can run the pro-

gram virtually by themselves without the help of a teacher or proctor,

.especially'by using the CTRL-A and CTRL-T options. If more specific

instruction is desired, a minimum of effort is necessary to tailor the

program’s presentation to any student's neéds.

Objectives

The course begins with 10 introductory lessong., The first lesson
familiarizes the student with the teletypewriter, emphasizing such
potential sources of confusion as the number "one" and the letter “I,"
and the rumber "zero" and the letter "0." The nine "directions" lessons
that follow serve two purposes: (a) they provide material requested in
early ‘consultations by some teachers of deaf students, and (b) they
familiarize the  student further with the different kinds of instructions
he will encounter later. These lessons are parallel to, but not as -

extensive as, The Language of Directions by Rush (1970).

The speeific objectives of the directions lessons are that students
should be able to:

1. Type any letter or letters in - a given word identified. by one
of the following: ordinals ("first" through "fourth"), "after the first,"
"First two," "last," "before the last,"” "last two."

2. Type any word or werds in a given sentence identified by one

“ of the following: ordinals {"first" through "fourth"), "after" or "before®

a given word, "before the last.™
3. Copy a two- or three-word phrase from a given sentence,

ineluding spaces bhetween words.
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k., -Given two or three rows of numbers (each row containing up to
five numbers), type any number whose position is speeified by "above,”

"b_e low, F!

or "under" another number.
‘There are four general course obJectives. Students are expect@d %o:
1. DRecognize specified grammatical categories.
2. Recognize and supply various forms of given_g:ammatical gtructures.
3. BSelect appropriate grammatical units to complete a specified
structure. o
4. Perform specified_transformations_on.grammatical strugturesf

Under (1) of the general course objectives the following parts of

-gpeech and grammatical structures are explicitly identified: noun,

determiner, noun phrase, verb, adjective, subject, predicate, pronoun,
modal, vowel, preposition, prepositional phrase, and contraction. .The
- student should be able to recognize the structure and identify the
structure in a sentence. The specific tasks are:

a. Identify one or more nouns, in either a nominative or an objec-

tive position.

L "Hon 1

b, Identify one or more of the following as deteminers: "a,” Tan,

mon iron n

"the," "some,” "every," "no," "all," cardinal numbers from "one" to

' and double determiners with "ali" er cardinals.

“ten,'
¢, Identify isolated vowels, and select from a group of words the
one ‘that starts with a vowel.
d.  ITdentify nominative_and cbjective noun phrases of the following
types: single noun or pronoun, determiner-noun, determiner-adjective-

noun, determiner-determiner-noun,. adjective-noun, determiner-adjective-

adjective-noun.
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é.' Select from a given'sentence one or more nouns specified as
'Singﬁlaf‘or-plurai.
£, 'Identify verbs in the simple present, present progreésiveJ
siﬁpie past, past progreséive; médal fbrm, or "be-word" form.
g identify specifically verbs in the simpie past tense.
‘h, .Identifﬁ as modals: "can," "could;ﬁ "will," "would," "should,"

1 Hooft

may, might;“'"must";-identify as "be-words": "

" He I imon "
is," "are," "was,

am,
"were"; identify es “have-words": "have," "has," "had."
i. Tdentify the complete simple or compound subject and . the com-

‘plete predicate of a giveﬁ sentence.

j. Identify as pronouns: "he,” "she," "it," "they," "I," "you,"

! 1o LN PPN T LI ton 9
we," "me," "him," "her," "us,

and '"them"; and as possessive pronouns:

11 1 o1 1

my," “his," "her," its," "your," "our," and "their.”

k. Civen a declarative sentence and a related gquestion, ldentify
the nominative or objective noun phrase that answers the question.

‘1. Tdentify as prepositions: “in," "to," "of," "for," "with," "on,"
"ot

"at," "by," "from," "after," "into," "over," and "before,"

m, Tdentify prepositional phrases of place and time of the forms:

-preposition-noun, preposition—determiner-noun, preposition-adjective~
noun, preposition-determiner-adjective-noun.

.n. .Given a declarétive sentence and & relatedIquestion,.identify
the prepositicnel phrase that answers the question.

o Ideﬁtify.contractions of "be," "have," and "do."

Under {2) of the general course dbjectives, the student should be

able to;

a. Supply the plurals of given singular nouns, and the singulars
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of given plural nouns. Both regular.and_irregqla; pluralg are used.
b. Indicate whether a specified noun phrase is singular or:plu:alg
C. Given the root fomm of a verb, supply the gender ﬁafked_fafm,
simple past; or present participle. Verbs givgn“a:e régglar (ipeludipg
those ending with single consonants and -y} and t?e irqegulér‘vérgs' R

'T].’lB,_,VE, e.« 7‘ :1g05 .n

and "do“fin the_third person singular_gnd past_form_g°

d.. Indicate whether the subject of a sentencg ig singula? or plgralu

€. Given the ggnder_marked_fgrm or the simgle past form,.suppii‘
the root form_of the verbo;_

Under (3) of the general course objectives, the student should be
able to: | |

~&. .Type "a" or "an" bafore a given ncun-in a sentence, depending,
on_the Tirst letter of the noun.

b. - Choose from twe given determiners the one that agrees in numbexr
with a given singular or plural noun in a sentence.

¢o . Choose. from two to_seveg/given pronouns the one that isﬁapprow
‘priate either in aumber or gendexr or case Qr:al;_three‘for the noun
phrase that it will replace. |

d. Choose tha correct inflection of a yerb“based_on subqect—yerb_
agreement in number. | |

e. Choose the correct inflection of the present tense of "be" to
complete a sentencea.

f. Given the root foim_of a verb, construct the corfect féfm of
the present progressive tc complete a sentence.

g. Cheoge the correct anoun or pronoun to complete fhe subjgcﬁ_of
a,septenge_baseduon subjecteverb ag;eement in numberf

-~

o




h. Choose the correct preposition to complete a sentence.

Under (4) of the general course objectives, the student should be
able fo:

8., Combine two related sentences intc one by specifying the
position of an adjective fTo be inserted.

b. Indicate the negative transform of a given sentence (including

a modal, a form of "have,"

or & form of "be") by specifying the position
of "not." | o R

c. Construct a possessive noun phrase from a senfenée of fhe form:
noun phraée,'fprm of "have," noun phrase.
d. Make a contraction of "be™ and a.pronoun or noun phrase.
e. Expand a contraction of "be" from a given sentence,.-
1

f. Make a negative contraction of "be," "have," or "do."

tf or "dOa "

g. Expand a negative contraction of "be," "have,

h, Indicate the guestion tfansform of a sentence by specifying
the modal, have-word, or be-word that changes position.
Reports

A deily report program makes available detailed information on
student progress. The report gives information by IMSSS class number
and i1s available both to teachers in the participating schools and to
IMSSS staff. An example of a dally report is shown in Figure-1l. The
report heading documents the class number, teacher's name, date of the
report, number of students in the elass {including those nct flagged
for the langusge arts course), name of the schocl, and class grade. The

first number in the row of student information is the total number of

-Jessons the student has completed tc date. The number following that
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'CLASS 542 ©  MR. RAPHAEL. 10 APR 72 S
9 STUDENTS -- VICTORTA SCHOOL - HOUSTON -~ GRATE 5

LANGUAGE ARTS (G) REPORT

57( 5) LESSONS 40/41 = 97% ~ 19.1 MIN + 2834 JERRY HOPKINS

DAD 23/26  MAE 7/ 7 NPAC 7/ 8 DAL U7
DAF - 3/ 7 DAG  (CONT). L o

23 TOTAL LESSONS - o . 2837 MATT ARNOLD

2 TOTAL - LESSONS - - . 2950 BILL MORKLS

Figure 1. Tllustration of language arts
' " curriculum daily report.-

-
(6]




in parentheseg is the number of lessons completed on that day. After
the word LESSONS, the program prints the total score for the day { number
of correct responses/number of completed problems) and converts the score
to percentage correct. The number of problems includes all problems
completed on that day, not just the problemg in the completed lessons.
Following the percenﬁage‘score 1s the total number of minutes_the sﬁudent
has:accumulated in the curriculum, a élus éién.iff%he.sfﬁdent used fhe
course on the date Q':E‘ the report_',' the s_.fcudent's number-ahd his 'name,l ':On
the second and following lines, the report 1ists the names of lessons

the student completed on.the day of the report, giving a_sgorg.for‘egch
lesson (numbef of cérrect responses/number of completed problems).. If
the student stopped in the middie of & 1esson,_thatvlesson 1s listed

but the score is not répqrtedoﬁ Exercises tdmpléfed'in unfinished les-
gong wili be addéd'to the-daily.tbfals repértéa on the first lire. If
the student hag not taken a lesson oﬁ the dafé of the repori, only his
nurher, name,.and total lessons completed will appear.

Another report is avallable that gives for each student all the
lessons completed to date by name and. includes numbef of problems taken,
percentsge correct for each lesson, and an ordinal to indicate the order
in whieh the lesson wes taken. This report is not available 'on line'
as is the daily report, but it is prepared and sent to teachers upon
request, An example of this report is given in Figure 2. The report
is generated by scanning the stored student response data for a given
class of students over a given pericd of time. The class number and _

period scanned are given in the heading.
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CLASS 401

1971 THRU 12-17-1971

two students in class 401.

and percentage correct.

20

STUDENT L60 -

JOYCE CAREY

10-26-

"DAH . VAA T 100% VAB 7 1lo0% MAF 7.
VAC 7T 1look  VAD T 85% MAG 8 100% TC 19
VAE. 28 . 57%  AJAA 7 - 85% AJAB 7 100% AJAC 23
MAH 28 85%  MAT 27 7% NpAD 22 7% NPAE - 25
NPAF 21 57% AJAD 20  65% MAJ 21 76k  MAK
'CLASS 401 ~ 10-26-1971 THRU 12-17-1971  STUDENT 461 - GULLY JIMPSON
INTRO. 28 _85% DIR 21  61% DIR2 7 100% DIR3

.Figure 2. Example of ﬁhé_off—line‘language arté ré@ort for

_ The pericd scanned
was October 26, 1971 to December 17, 1971.°
entry for each lesson consists of lesson name,

The

‘mumber of exercises completed in the lesson,

85%

6%
2%




Curriculum Revision

Based on the analyses of ltems .and. lessons, the curriculum was re-
vised during the summer of 1972. Thirty-seven lessons were deleted from
the 1971-72 version of the curriculum, %42 new lessons were added, and 13
review tests were included, making a total of 218 lessens in the 1972-73
version of the curriculum.

The decision to revise or delete a lesson was usually based on the
percentage of students who branched out of it at the first checkpoint.
These percentages ranged.from 41% to 9%;: there were 28 lessons from
which 95% or more of the students branched out early,' The amount of
data was insufficient and, therefore, inconelusive for only three -lessons

and these oceur at the very end of the course: This analysis revealed

" four géﬁeral'results that are not widely noted in the research-literature

on deaf education.

_ First, the'idifections"iessons were far easier than anticeipated,
given the genersl impression among deaf educators that deaf students
experience difficully in following directions. Some reasons for this
resuit maywbe that the directions. in these lessons and in the curriculum

were easier to follow than those_given.in classroom. instruction, that

the. directions given.in the language arts CAI were more clearly communi-

cated to students than the directions given in elassroom instruction, or
that deaf students have. less difficulty’following directions than generally
gsupposed. -More regearch is required to declde among these alternatives.

. Becond, although proncuns were generally far easier than anticipated,

items on possessive prénounsrwere extremely'difficultifor'the students.

- Specifically, possessive pronouns that differed in number (his boxes,
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their box) and/or gender (his sister, her husband) from the nouns they
modified were seldom completed correctly.
Third, copulas jeining subjects with predicate complements -that
- differed in number from their subjects were very difficult for the
‘. students. Copulas for items such as the following:

The house (is, are) blue and white. .

The girls (seem, seems) lonely,
werelscldom completedscorrectiyo

. Fourth, the students had very little trouble with contractions with
the exception of 'I'm?, which was far more difficult fof_the students
than anticipated.

-Many of the directiong lessons were deletedy_ In alllbut_ﬁwo of the
n_:Qirections.lessons_go%_or mnore of the studeots branched_out early. DMost
of the lessons asking for identification of letters were deleted because
this task is seldom used in the course. Sowe directions lessons were
kept because they cover several tasks in one lesson. |

The feollowing lessons were added:
3 lessons that provide practice with "who" and "Whatﬁ”questions;

4 lessons that reguire students to choose a correct pronoun to
replace a noun or noun phrase; o

5 lessons that require students to choose a correet noun ‘or proncun
based on subject—verb agreement in number;

20 lessons that reguire students to 1dent1fy and use correctly
prepositions and prepositional phrases;

iHon nwo

"1 lesson that provides practice with "who," "what," "when," "where"

questions;
.2 lessong that require students to identify possessive noun phrages;

-3 lessons that provide practice using contractions;
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~ '} lessons that provide practice with the question transformation. .
. The review tests from the 1971-72 versions. were deleted and replaced
with review lessons that cover the revised content of the curriculum.

' ‘These tests occur epproximately every twelfth lesson. -

THE LANGUAGE ARTS TEST
During the spring of.1971 an exténéivé-seafch-was made for a paper-
and:peﬁéil 1énguage test that ﬁould.measuré undéfstanding‘of the language
cohcepts”coﬁered in the language arts course. Few tests were found that

were guitable for deaf studente; ncne were suitable for the CAT curriculum.

The Full-Range Picture Vocabulary Tesf'(Ammons & Ammons,_19h8) and the

Peabody Picture Vocabulary Test (Dunn, 1959} are both fairly iidely used

in schools for the deaf, but they fest recep%ife rather than expressive

languége andremphasize word meaning rather than word. usage. The I1linois

Communication Scale (Withrow, 1966) also tests receptive rather than
expressive language,.and because it reguires film, it is expensivé and

compiicated to administer. The Language Test part of the Tests of Basic

‘FExperiences (Moss, 1970) also tests receptive rather then expressive
language; only about 30 items test word ﬁsage as oppdsed to word ﬁeaning,

Language Skilis for Americans (Stillwagon &;Leake,fl9521;-the Language

Facility Test (Deily, 1968), and the Langvage Usage Test developed at
the Clarke School for the Deaf all test usage, punctuation, capitaliza-
tion, and spelling. Only a small number of items in these three tests

cover topice in the CAT language-aris course and many of the items are

too difficult for the CAIL student populatibnu ‘The Gatés MecGintie

Reading Tests (Gates & MacGintie, 1965), the Tec.Clark Reading Test '

{Iee & Clark, 1958), Primary Reading Profiles (Stroud, Hieronymus, &
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McKee, 1957), the Kansas Primary Reading Test (Schrammel, Hoag, Humble,

~.Robinscn, & Wipf, 1935), and the Disgnostic Resding Test (1963) all test

word receognition and reading comprehension rather than standard English
usage. The language test developed at the California School for the Deaf

at Berkeley (Marshall, 1962), the tests developed as part of the language

.eurriculum, Generating English Sentences {Stokoe, Goldberg, Covington,
- LaRue, Womeldorf, & Bornstein, 1967), and the language tests developed
&t the Lexington School for the Deaf (Cooper, 1965) all call for con-

. structed answers and provide no precise guidelines for correcting the

test. The Picture Story Language Test (Myklebust, 1965) covers many of
the same aspects of usage that are covered in the Janguage arts curriculum,
but the complexity of scoring this test makes 1t impractical to administer

. to a large number of students. The Iliinocis Test of Psycholinguistic

 Ability (MeCarthy & Kirk, 1963) is used in several schools for the deaf
and many teachers consider it a wvaluable diagnostic tocl. Because it
~ can only be administered individually, hcwever, it wes impractical for

testing all of the students working on the CAL curriculum. The Stanford

Achievement Test (Kelley, Madden, Gardner, & Rudman, 1966) and the

Metropolitan Achievement Test (Durost, Bixier, Wrightstone, Prescott,

& Balou, 1970) ere being administered in many of the schools.where fhe
language arts course is being uéeda Again; however, these'tests*did not
test the precise topies covered. in the CAi gourse.,

A set of tests were developed, therefore, to evaluate the language
arts curriculum.. Although there is a need for such tests in schools for
the deaf, it was beyond the scope of the project to develop a brqadly

applicable language test. Instead, a criterlion test that measures only
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the objectives of the curriculum was written. The test items were modeled
on fhe items in the course and were written for paper-and-pencil adminis-
tration so that students who had not taken CAT could alsco take the test.

A preliminary version containing 78 questicns was developed in May,
1971. This version was divided into eight subtests that covered the
following topics: directionsg, parts'ofﬁspeech;'noun phrases and double
verbs;‘@ete;miners, singular and plural noun forms, pronouns, subjects
and predicateé"éﬁd édjectivérfrénsfﬁrmso S

The 1971—72 version éf tﬁé téét coﬁered ﬁost of the foﬁicéq£aught
in the first 200 lessons of the course. The test had 108 gquestions with
one or two sample questions feor gach of.lS:spbtesis;

Based on test and curfiéulum,peffo?mancé ﬁafa‘gathéred 1331971-72
and on the curriculum revision for_l972lf33.thQ:lahguage arts iest (LAT)
was revised in the summer of‘i972e  The cu?rent_#ergion of the LAT pro-
vides eigﬁfﬁéueétions on eééh of the_i6_subtégts liéfedfin Table 2.

Three parallel forms of the LAT were gqnstrUctéd,” The sémple
questions are identical on all forms end the items for each subtest are
parallel in that.three items for each morpheme peositicon in the test are
generated under fairly rigid syntactic and conceptual consiraints and
~ then assigned at random to the three subtest forms.

Specific directions for administering the LAT were written and
Jdlnelude the correct answer tc each sample cuestion and set a time limit
of 5 minutes for each subtest.

EVALUATION EXPERIMENT
In evaluating the language arts curriculum we emphasized variation

.in intensity of experimental treatment rather than simple comparisons of
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Table 2

Subtests of Language Arts Test

— e ——— ]

Subtest Title
1 Directiong
2 Identification of nouns and pronouns
3 Tdentification of adjectives, determiners and -
possessive prenouns
L Tdentification of verbs
5 . Identification of noun phrases
6 Cheoose the correct determiner
T Chooge the correct form of the noun
8 Choose the correct proncun I
9 Choose the correct form of the verb
10 Choose the correct preposition
11 Identification of phrases that answer the questlon
12 Write singular and plural forms of nouns '
13 Write forms of verbs
1k Make and expand contractions
15 Negatlve and adjective transforms
16 Possessive and question transforms
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“the pretreatment score of student i, T,

experimental and control groups. - The. purpose of the experiment was to
measure the effect of varying number-of language arts sesgions on post-
test scores. ITach student was allowed to take only a specified number
of 10-minute language arts sessions depending cn which of five experi-
mental groups he was asSigned_to, A student who signed on to the
mathematics strands curriculum and whe had not received sufficient
language afté éessiéﬁs; ﬁhiéﬁ dependeé on ﬁig eipérimeﬁtal groupfand
the numbéf#of school-déjs:in.the e%péfiment; ﬁas-automatiéaiiy'giﬁéﬁ.é
language arts session. Analogoﬁsiy} ;.siﬁdeht who'signedwén'tdkfhe
language arts curriculum énd.whc had:récéivéd sﬁffiéient langusage arts
sesslong already was sutomatically given a mathematics strands session.
-..Data from the experimeni were analyzed in two ways:,first,.ip:the
context of traditional analysis of variance, and second,.in the context

of five models that attempted to account for posttreatment achievement

- in terms of pretreatment achievement and number of language arts sessions

taken. Pre- and posttreatment achievement was measured by the language

erts test described shove and by-étandard tests; and the relationship
of performance on the langusge arts fest with performance on standard

tests was estimated. The langﬁage-arts evaluation experiment was

_gnalogous in method and presentation to the mathematics strands evalu-

ation experiment reported by Suppes, Fletcher, Zanotti, Lorten, and
Searie (1973).

Models of Student Progress

Five models of student performance were used to characterize the

relationship of posttreatment scores to pretreatment scores and numtber

of language arts sessions taken, In all of these models Ti denctesg

1

i denotes the posttreatment score
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of student i, and Ni denotes numher of language arts sessions tsken- by
student i, Following standard notaticn E(Tig)'is the expected post-
treatment score of student i.

‘Model I, Linear.

a N, .-

B(Typ) = 8y + a;T, ) +a N,

i

In this model, the effect of pretreatment score and number of
sesgions on postireatment performance is assumed to be linear.
Model IT, Linear with interaction.

E(Tig) = go_f a T, + &l + é

il T2 ?i Ny o

371l

In Model II, a linear -effect of pretreatment score and number: of
sessilons is assumed, but a linear effect from the interaction of pre-
treatment score and number of sessions is also pestulated.

Model ITTI, Cobb-Douglas.

: - 4
E(4n TiE) g + 8, 4n T,

0 1 + a_ £n Ni .

1 2

Model ITT is based on a formulation of the Cobb-Douglas type (from

econometriecs), namely,

This model. is multiplicative and assumes "weighted interaction"” in that

a. and &, indicate the relative importancé of pretreatment score and

1 2

mumber of sessions, respectively, in accounting for change in post-
treatment scores.

Model IV, LOg.quadratic,

: 2 3
i £ £
_Ti + 8, fn N, + a3( n Ni) + ah( n Ni) .

B(Tip) = 8y + a1y, + 8y

0
In Mddel IV, the effect of the pretreatment score is assumed to be

28




linear, but the effect of number of sessions is assumed tc be logarithmic,
rather than linear., In order to explore this logarithmic assumption
fully, second- and third-order texrms in £4n Ni are. included. © .
'Model V, Exponential.

E(ﬁn‘Tig) =8y +aNT, .
- Model V is hased on an exponential formulation, namely,
2%
e 7. .

T = 2

In this model,'thé”effect of number of sessions and bretréatment score
may be strictlj.incréasing or stfictly decreasing depending on the'sign
of & Pretreatment scorve and number of sessions are assumed to interact.

. Subjects

As.many.studen£$ as poésibie frém'émong'thSe'Who werestakihg‘bbth
fﬁe iénéuaée afté.éﬁdrthe méthematics strands CAT cdurseé iﬁ 1972_73 and
who wvere éftending a residential school Tor the deaf'in'California,
bkiéﬁéﬁa, or Texas vere seleéted to particibaté es subjects in this
expéfiﬁenf. The degrée gf'heéring 1oss.among the suﬁjééfs”selécted for
the exbéiiﬁenf ﬁés.éséehtially that.édopted'for admiséiﬁn sténdafds by
the:ééhoois; Géhérally, this'iosé averages at least 60 decibels in the
better ear. Studénts who were enrclled for both language arts and
mathematics étfaﬁds CAT weré usually of averagé or abovenaveragé'ability
relé%ivé to.fheif school-popﬁlétiona
Procedure

Cf the 230 students selecfedias subjegts for this experiment L5
were randomly assigned to Group I, 46 were randomly essigned to Group IT,

L6 to Group III,\A7 to Group IV, and 46 to Group V. Random assignment
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'of the subjects to the treatment groups was stratified so that roughly
the same number of subjects from each school were assigned to each of
the five treatment groups.

Students assigned to Groups I, I, TII, IV, and V were permitted
20, 45, 70, 95, and 120 language arts sessions. The maximum of 120
segsions was chosen by assuming that all students in the experiment were
assigned ﬁwo;ééssions pef‘déy;‘ohé‘for language arfé.éﬁd éne fbf mathe-
matics strands, that there werer80 school déys in the experimental period,
and that the probability oflany.student's actually taklng an assigned
gegsipn was.380f_ These assumptions yielded an estimated maximum.of 128
sgsg}ons.vhich was rounded down to 120. | o |

Crdinarily, language arts sessions are terﬁinated by s%udentéf
request, The design of the present experiment required fixed?.dr at
:Fleast deterministic, session lengths. Fofnthis reason.ali students in
the experiment recelved ;Oeminute Janguage.arté sessionso A éfudent..
participating in fhe experimgﬁt had no cqntrol over the type §f sessiqn,
mathematics strands or-langﬁagé arts, he recgived. ﬁhethef he signed on
Tor strands or language arts, he-was given a langiiage arts session if
he'was eligible for one. Otherwise, he recéived a mathematics strands
segsion, |

Assignment of the requi:ed number of.ianguagg ar£$ sessioﬁé was
spread across the experimental period in accordance with the fqliqwiﬁé

algorithm:

IS,
if NS, < | 5, D, + 2

was true, then student 1 received a language arts session, ctherwise, he
received a mathematics sirands session. In the algorithm,
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'-NSi = number of language arts sessions taken during the experi-
mental period by student i,

TSi = total number cf language arts sessions student i was to
~receive during the experimental period,

' TDi = number of sclicol days in the experimental period for
Student 1,

D. = number of school days student i has been in the
experimental period, : : .

and the brackets denoie the next greatest integer.

The number of "language arts sessions a student received was monitored
daily. Teachers and proctors were encouraged to help students achieve
‘the number of language arts sessions they were assigned. Teachers were
urged not to give compensatory. off-line work to students who were assigned
“low numbers of cn-line sessions; and, ‘in general, not to glfer the class-
room work of any student because of his participation in the experiment.

Subjects in the experiment were tested just before the experiment
began and Just after the experiment ended. Two of the three parallel
forms of the IMSSS:language-arts test were used for these test adminis-
trations. - Also,-end-of-year SAT scores for the Paragraph Meaning-and
Language subtests were obtained for-as many of the subjects as possible.
“As"a’standard operating procedure,.all three participating schools
‘adiministered the SAT to all students enrolled at the. end of each school
year.

Analysis of Variance Results

Complete pre- and posttreatment data were obtained on the language
arts test Tor 197 of the subjects in the experiment.  However, many of
these subjects had received sessions during the 1971-72 schocl year,

cand it was deeided to limit the data analysis for the language-arts
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evaluation experiment to the 85 subjects who had finished 26 or fewer
‘sessions in 1971-72. A studenf who.fihished 26 of-fe%ér sessions in the
.l9fl-72 versioﬁ of the.language arfswcourse Wouid:hafé.féceiVéa.only
directions lessons -during that year and nco CAT in the portions of the
course that were directly relevant tc standard Eﬁgiish ﬁsage, This
procegure yieldéd Ei sﬁbjeéts in experiméntal Gréup i; iﬁ subjects in

-Group II, 11 subjects in Group III, 18 subjects in Group IV,.and 21 .

“ 7 subjects in Group V. Means and standard deviations for number of sessions

taken by subjects in-the five groups are shown in: Table 3.. - The averages
for sessions taken ave low for Group IV and Group V; however, the integ-
rity of the experimental design was sufficiently maintained and the - - -
“treatment groups sufficiently- distinct to-warrant proceeding with. analysis
of -variance,

. As a-check on the random. assigrment of subJjects to treatments, an
analysis of variance was performed taking pretreatment LAT scores as ..
dependent variables. The results of this analysis, with the average.
pretreatment LAT scores for each treatment group are shown in Table k.

As the table shows, the assignment. of subjects to treaiments was random
with respect to subjects' pretreatment scores despite almost an li-point
-difference in favor of Group I average scores over Group V average scores.
| Analysis of wvariance taking the posttreatment LAT scores as dependent
variables was performed at the end of the experiment.‘:Thelresults‘qf_
.this analysis with the average posttreatment LAT scores for the five
t:eatment'groUps are ‘shown. in Table 5. These results were not statis-

tically significant, .and it was coneluded that there is no functional
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Table 3

Obtained HNumber of Students and Sessions for the .

Five Treatment Groups in the Experiment

Number of NWumber of Averége numbe r

Treatment  students sessions of sessions . Standard deviation
group  ° obtained- “assigned - ‘obtained- of segsions ‘obtained
. ool 720 - 22,05 e
ux R VT U T~ & L2
III S 70 6801 - 2,26
Iv - - 18 - 95 901l _ 8.52
v.o. =21 - - 120 S a09.2%. .. D 17.88°
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-Table L

Analysis of Variance for'Pretréatment LAT Scores

for the Five Treatment Groups .

i

Treatment group

T | oo | w v
Sample size 7 21 14 11 - 18 21 |
Mean | 73.95 | 61.86 | 6045 | 56.33 | 63.05

Standard deviation | 28.27 | 26.46 | 2g.52 | 28.82 | 33.78 °

Analysis of variance

Sum of squares af Mean square F ratio
Bétween groups 3355.84 i 838.96 | LChox
Within groups 70758.34 - 80 884 .48 |
Total 7h1llk.19 84

*Nonsignificant) F

.025(“?80) = .12 and 3_975(h,80) = 3.01.
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Table 5
' :AﬁalySis of Variance for Posttreatment LAT Scores

for the Five Treatment Groups

Treatment group
1 ps L N & A v
‘Sample size i A T 18 21
Mean |  86.29 | 82.00 | 71.45 | 73.h | 79.67
Standard deviation| 26.37 | 2%.08 | 31.13 | 28.71°| 3141 -

Analysis of variance

sum.pf squares | df | Mean square | T ratio
Befween.groups__ __.2#23,92 | b 605.95. :' .7uf*
Within groups | esssas - | oso | '811,19 o
- Total . 67312.05 8k |

(4,80) m .12 and F (4,80 z 3.01.

_ *Nonsigpificgnt; F.025
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relationship between achievement tested by the LAT and number of language
arts CAL sessions taken, at least with respect to the analysis of variance
model used.

The null result could be explained by lack of reliasbility and/or
velidity in the LAT. An“lndication_ef the reliability ef_the LAT is
.given by the correlation of pre- and posttreatment scores in the 85-
gsubject sample. Thls correlatmom was .91 w1th a standard error estimate
(SEE) of 1i. 80 and an F ratlo for 51gn1f1cance of the regfession of
400.78 (F_ 99( 1,8.'3:)' = 7.08). Although a fu;l-s'cale'reiiability study of
the LAT is beyond thefScepe of this'ineeetigation, these pre- and.post-
treatment regreaaion results indieate thafzthe LAT is probablynﬁore
reliable fhan.maeyrpublished fesﬁs.l

Three regressions wefe.examined fer‘an.indicatien of.tﬁe.eontent
validity of the LAT. Scoree on the LAT taken as lndependent vaflables
were regressed . onto number of lessons completed by the 85 students and
against the SAT Paragraph Meaning and Language subtest scores of 62
subjects for whom these scores were available. Reeults of these regres-
sions are showa‘in Table 6. ”

Achievement on a valid test for the langlage arts curriculum should
_be related to achievement in-the curriculum,‘and-tﬁis-appears to be true
for the LAT as evidenced by the significantly high correlstion of .60
between. lessons completed and LAT scores. The LAT evidently has some
.validity as a measure of achievement in the language arts course.

The SAT Paragraph Meaning subtest emphasizes the comprehension of
connected discourse {Kelley, Madden, Gardener, & Rudman, 1966), and it

is more.characteristic of standard reading tests than of language arts




LAT Scores Compared with Lessons Completed

T
Language arts -
correlation .

Dependent variables

Table 6

and SAT Subtest GP Scores

Standard error
of estimate

.Feratio-L

Tessons completed -

“‘SAT Paragraph’
Meaning

SAT Language

160+

Al

;73 ;

53,49
95

.65

TR

o0 .

6B.Go%x

 *xSignificant at p < .0l; F go(1,83)
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tests. ©Scores on a valid test of the langusge arts curriculum therefore
should not necessarily correlate significantly with scores on the SAT
Paragraph Meaning subtest, which is apparently true given the observed,
nonsignificant correlation of .21 between LAT and Paragraph Meaning scores.

The SAT Language subtest comprises items on standard English usage
punctuation, capltalization, dictionary skills, and sentence sense
(Kelley, et al., 1966). These ifems are characteristic of language arts
tests, and scores oﬁré vaiia_fest_pflthe'lahgugge.arts curriculum should,
therefore, correlate sighificantly with écores on the SAT Language sub-
 test;' This appears*to;be trge'given ﬁhe“observed,-significant'correlation
of .73 between LAT aﬁd-ianguage scOres, ?  o

The datea. indicate that the LAT ié ﬁéliablé;énd.a faiiﬁ tés?‘ok
achievement for the language arts curriculum. ﬁowever, the correlation
between the LAT and the SAT Paragraph Meaning subtest was gféé%éﬁ than
fhe correlation between:the LAT and the number of language-é;tschI
Mlessoﬁs.complétéd. In some sense, then; the LAT may be "more valia" as
a teéfﬂof generél'iaﬁguage-afts knowledgé thén of achievémeﬁéﬁih fﬁe
language arts curriculum.

As a final effort to find a functional relation between-language
arts sessgions teken snd a measure of achievement, analysis of variance
wag performed using the five treatment groups and taking the SAT Language
GP scores as dependent variables. Results from this analysis are shown
‘in Table 7. The F-ratio is significant at p < .05. Because the F-ratio
is smaller than chance, however, a reascnable interpretation of the data

.1s that the results are due to a vieclation of the analysis of variance
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Analysis of Variance for Posttreatment SAT Language

Table 7

GP for the Five Treatment Groups -

. Treatment group

T T IIT IV v
Sample size 5 10 g8 | 8 16
. Mean 3.54 3.65 3.51 3.51 3.71
~ Stan@ard deviation .79 CLTL 1.01 .63 1.38_
Ahalysis of wvariance
Sum of squares &f Méaﬁ square F réfio '
Between groups L9 h 112 .119%
Within groups 53.816 57 et}
Total 54,265 61
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assumption rather than to an effect due to the treatment groups. In this
case, the assumption of homoscedasticity was_violated_gndrthe treatment
group variances differ significantly. | | |

An analysis of variance was performed on postireatment SAT Paragraph
Meaning GP scores. Thévrééulfs:éf.this aralysis are shown in Table 8.
No signifiecant effeéts on the Pafagraph Meaning GP scores due to the five
treatment groups were evident.

Performance Modelé Results

Parameters were generated for the five models described above taking,
first,“LATrposttreatment scores.and, second, SAT Lapguageusubtést scores
as dependent varisbles. Because the number of lesscns completed by the
studehts.corfélatgd sigﬁifiéantiy with LAT énd Language scores, an addi-
tional model, Model VI, was sdded: - |

- 'E(TE) =a, +aT +alN+al,

0 171 2 3

whe re Tlj Té,.and N are defined as before and L is the mmber of lessons
completed. Presumably, the better students both completed more lessons
and scored higher.oq the LAT_aﬁd Langpage tests;:”waevér,;if.%hé;ég
sessions parameter contributes significahtly to Mcdel VI after the con-
tributions from the pretreatment LAT scores and aumber of lesscons
completed have been inciuded in the mcdel, then 1t is reasonable to
conclude that there is at ieast some effect on the dependent wvariables
from number of sessions taken.

The models with their generated parameters are shown in Tables 9

and 10. Table 9 shows the models fitted to ILAT scores taken as dependent

variables, and Table. 1l0 shows the models fitted to SAT Language GP scores
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Table 8
‘Analysis of Variancé for Posttreatment SAT Paragraph " = -
Meaning GP for the Five Treatment Groups '

. Treatment gfbﬁb

I 1T IIT | IV | Vv .
Sample size il 15I 10 8 13 16
Mean : b.12 3.71 h.25 | k.17 | 4.3
Standard deviation 1.13 .99 .72 88 | .97

Analysis of variance-

Sum of squares ~ df | Mean square . F ratio
: Betwéen groups _ -3.292 | &4 .82z 17875* _
Within groups 53.635 57 o .ou1
Total | | s e |

*monSig§if1cant; F.975(h,57) = 3.13 and F.025(h,57) = .12,
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Table 9

_8ix Models of Student Performance with LAT

Scores as Dependent Variables

s rerem— i

|
l]
H

Model I: E(TE) = 84 +;alTl +_a2N
8, = 23.975, a, = .867,.5? - .OQOf

Multiple correlation = ,910

3

= 25.427, a; = .84k, a, = -.020,% 8 = -000%

Model TI: E(Ta)'= a +a

o ¥Ry ¥ ot + AT

17t %

%o

Multiple correlation = .910

Model III: iE(En TE) =a_+a

ot 8 inT

1.+t 8 In N
ao = 2rl6l’ al =_.5h§, a2 %rfcél%*

R Mnltiple'corrélétidh = .800:*’
Model IV'L-E(T J=a +a T +a (ﬁn N) = s (4n N)2 + a (En'N)3“ DRDERE
" 2 (R R =2 g\ 2y

= -35;8hi, a

8y 1= .871? a, = 30.815,% ay = -3.885,% ah = .000%
Multiple correlation = .911 |
Model V: E(Enh?e) = 8y + nglm
&y = 4,0ko, a, = .0001
Multiple correlation = 476
Model VI: E(Te) = ay + a,T) + al + a3L
ao = 30-918, al = -68’4, 8.2 = --lL'"O, 8.3 = -3-25

Mulitiple correlation = .927
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Table 9 (cont'd)

Note:--T‘

pretreatmént LAT

1
T, = posttreatment LAT
= numBer of sessions
L = number of lessons.

*Does not contribute significantly to the model.
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“Table 10

Six Models of Student Performance w1th SAT Language .
Subtest Scores as Dependent Varlables

Model I: E(TE) =a_ + alil + a0

ay = 1.549, a, = fo3e, ag.%‘.001*

Multiple correlstion = .806

Model IT: E(T,) = 8y +8qTy + 8yl + a Tl

= .003,% a. = .000%

3

% = 1.370, a; = .032, a,

Multiple correlation = .807

Model ITT: E(4n T3) = ay + a; 4n T, + &, in ¥

aO = =772, al =_'l"6.5, 3‘2 = ~000%

Multiple correlation = .791 -

Model IV: E(TQ) = a, + a1 + a8, {(n N) + 8y (4n W) -+ a, (4n W)

= -1.406, a = .030, a, = 1.516,% a

ag = ~.186,% & = .000%

Multiple correlaticn = .809

Model V: E(ganE) = 8y + a;T;N

= 1.081, a, = .000k

) 1

Multipie correlstion = 470

Model VI: E(TE) =28, +a T +al +'a3L

= 1.608, a, = .028, a, = -.0003,% a, = .001*

8.0 3

Multiple ecorrelation = .807




Table 10 (cont'd)

Note:-—Tl = pretreatment SAT Tanguage GP -

To

posttreatment SAT Language GP

number of sessions .

L = number of lessons.

*Does not contribute significantly to the model.

45




taken as dependent variables. The_best model of student performance in
Table 9 is Model VI, which accounts for 86% of the LAT score varience
and which is a "gtraightforward" linéar model in that it includes no
interaction, exponential, or logarithmic terms. It should be noted,
first, that the regressicn coefficient for number of sessions taken
contributes significantly to Model VI and, second, that the coefficient
. 1s negative. Evidently, for all levels of pretreatment achievement
measured by the LAT, number of sessions taken enters the model as a
"rate" variable; the fewer sessions a student needs to complete a given
number of lessons, the higher his LAT posttreatment score. Because the
regregsion coefficient for number of lessons completed does contribute
significantly to Model VI, which also tekes into account LAT pretreatment
scores, it 1s reasonable to conelude that a student who is required to
complete more iessons, rather than more sessions, will, as a resulf,
score higher on the posttreatment LAT.

All the dependent variable wvariance accounted for by the models in
Table 10 appears to be due to the simple linear relationship between
pretreatment LAT and the SAT Language subtest. In Model VI it should
be noted that number of lessons completed does not contribute signifi-
cantly to SAT Language score variance after the contribution of pre-
treatment LAT scores is included in the model. This finding obtains
from the analysis despite the gignificant correlation of lessons
completed with Language scores when pretreatment LAT scores are taken
into account.

Finally, it is notable that the correlation between pretreatment

LAT scores and the SAT Language GP scores is grester than the correlation

hé



between posttreatment LAT scoreg and Language GP scores. The pretreatment
LAT accounted for 66% of the variance in Language GP scores compared with
53% for the posttreatment LAT. It 1s difficult to explain thié_result,
However, because of the significant correlation_between number of lessons
completed and the 1anguage:scqres,lit,is not‘reasongble to_cogclude that
_the language arts.curriculum had a deleterious_effect on the Language GP

SCOTES., .

TEACHING STRATEGIES EXPERTMENTS

Three issues that commonly arise in the design of tutorial CAI

- curriculum are the following: the utility of providing "tailored" wrong

&nswer messages in response to specific, anticipated wrong answers ‘com-
péred with a simple ‘statement such as NO or WRONG in response to all.
Wrong answers; the utility of providing for sécond and third guesses -
after a student initially responds incorrectly to an item compared with
only one consecutive trial per item; the utility of requiring a student
tb'respond correctly after he has made an ineorrect response to an. item
and has been told the correct answer. Accordingly, three experiments
were run in 1972-73 in the context of the language arts curriculum in an
attempt to resolve these three issues.
Subjects

"All CAT language arts students in three residential schools and five
day schools for the deaf particlpated in .the three experiments. The
" students were not aware of their assignment to the three experiments.
Characteristics of these students were essentially the same as the -
characteristics of the students who participated in the evaluation ex-

periment described eariier. In general, deaf day school students are
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slightl& further behind school norms than. the deaf residential schodl ™
EESfudents, but thére was no evidence that the particular students chosern
‘&5 subjects in these experiments were of either lower or higher ability
" than students who participated in the evaluation experiment, *'Algo, in’
“accord with the procedure foliowed ‘for the evalustion experiment, data
“from students who réceived more thaﬁ_26-lé586ns’in7i970—71 and/or 1971-72
were excluded. Complete data were obtained for 138 students who then -
comprised the subject pepulation forx these three experiments.
Procedure
‘Bach student who participated as a subject was assigned independently
and at random.to ong-of two groups in each of three experiments. . These
assignments were made automatically by computer program when a subject
began:the. language arts curriculum,  Pretreatment and posttreatment LAT
secores were: recorded for each subject in the experiments.
Experiment 1 comprised two treatment. groups. One grcup received
programmed correction messages that were taillored for speeific, antici-
pated wrong answers. About half of the exereiges in the curriculum
include one:ow-more of these programmed correctlon messages, Members .of
the seccnd group in Experiment 1 did not recedive these.messages;,they
were told only that their answer was WRONG. In accordance with_their‘:
_Experiment. 2 treatment: group, beth Experiment 1 groups recelved the
correct answer. af'ter the wrong answer regponse was glven.
-+ Experiment 2 comprised two treatment groups. One group was allowed
three trisls.per exercise, the second group was allowed only cne trigl
per.-exercise. - The members of the. first Experiment 2 group receivgd )

either .a programmed correction or a WRONG, depending on their Experiment 1
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treatment group, after the first and second trials on an exercise. They
%ere not given the correct answer explicitly untiijthe third trial unless
the correct answef was ﬁart of a programmed correc£i¢n message.f The
correct answer was rarely included in these correction messages;

Experiment 3 comprised two treatment groups. .In one group, the];
correct answer waé given explicitly, but students were not required to
‘type the correct answer after it was given., In the second group, members
were required to type the correct answer after-iﬁ-ﬁas:eiplicitli given
,following a wrong:responseo‘ | | |

The two groups under each of the three experimehté.yielded.eight
possible treatments for any given member of the iSBTStudént”populationa
The experlmental treatments and the number of students randomly a551gned
by the. computer program to them are summarized by Table 11.

Results and Discussion

The LAT was administered at the beginning of the 1972-73 school
:year.andhat fhe end of the school jear to all‘stddéhts in séhools for
“the deaf who took the language arts CAT curriculum;jiCare wés taken to
.assure that each subject received twe different fomis of the LAT on ﬁhese
ltwo test administrations.

Resultg from the pretreatment_LAT_administraﬁion for sﬁbjeéts in
.each of the two treatment groups in each of the fhre? teaching strategies
fexpgriments are shown in Table 12. Because of the laige differences
‘befﬁeen the mean LAT pretreatment scores of each pair of treatménts,
analysis of co&arlance was used in examining the posttreatment LAT scores.
:Results from the posttreatment administration of the LAT adjusted for the

pretreatment LAT which was used as a covariate are shown in Table 13.
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Table 1l

Bubjects Assignedrﬁo Treatments in the_Teaching:Strategiés'Expériments

- Experiment 1 Experiment 2 - ' Experiment 3

0. for tailored wrong - s 0 for no correct response required
answer messages ' ' ' . after a wrong answer

Treatment 1 for standard wrong O for 3 trials 1 for correct response required : " Number of

group answer messages 1 for 1 trial - .after a wrong answer - : subjects assigned

it

1 0 o 3

_ o

0 . 1 o e o

=
"-—‘ .

=

<

i5
o 0 , 1 .15
1 o B o 19

1 o i o 12

@, I v AN
O

1 : T S S o 18

lTotal agslgned

to Group O o2 ’ ' T : 7y :
Total assigned B R o 3 . A
to Group 1 66 A o

Total assigné@ '138 co 138 ;' o : .138:-
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- Table 12

 Pretreatment LAT Scores for the Three Teaching Strategies Experiments

Experiment - Treatment group

0 (tailored wrong answer messages) .

1
1 (standard wrong answel messages)
0 (3 trials)

2

‘ 1 (1 triel) -

: .0-(no correct respohsé required).

3

1 (correct response required)

Mean

D,

LAT scores LAT scores

' 61.58

E7.00

67.53
60.61

59.58
69.48

2557

.23.hh

24,69
C.2h.E5

2309’? -
24,50

s
66

n
67

T4

el

t for differences
in means

-1.29 '

1.66

2.ho%

*Significant, p < .05. 1 97-5(138) = 1.98.
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Table 13

Adjusted Posttreatment LAT Scores for the Three Teaching Strategies Experimentsa

Mean sp .
Experiment LAT scores  LAT scores
0 (taildred.ﬁrong ansver mesgages) 78,15 20.56
l ) .
1 (standard wrong answer messages) - B0.u4h 20.33
0 (3 trials) 8,27 18.63
2 : : : : ‘
: o1 (Y trial) . - 73.93 21,28 -
:0-(ho‘éoffect response reguired) .75.70 20.61
3 ERRNR E , T , e
‘1 (correct response required) 83.3% 19.48

N

72

66

71,

67

&

It

-.66

3.0k

R
6h - o

These data are adjusted to accord with pretreastment LAT scores used as covariates.

*Significant, p<.05. g75(134) = 1,98,

e

**Significant, p < .OL. 3_995(134) ~ 2.62.




Expgriment‘l. As Table 13 shows, there was no practical_or signifi-
cént difference in LAT achigvement between subjects who received tailored
wrong answer messages and those Whé received sgtandard wrong answer még-
sages. Coﬁsiderable time and concomitant expense are ordinarilﬁ allocated
to constructing tailored wrong ansﬁer messages for tutorial CAT. This
was ceftaiﬁly the-case for the langﬁage arté curriculum. A check of the
most freqﬁenfly gilven wrong answers revealed that thé'wrohg answer

messagés written for the language arts curriculum were generally appro-

‘priate. ' The subjective impression of the authors was that revising the

set of tailored wrong answer messages used would not sigﬂificantly affect

the Experiment 1 resulis.

Experiment 2. Posttreatmehﬁ LAT scores revealed significaﬁtly

guperior results for the three-trial treatment.group over the one-trial

treatment g.roup.= Evidently the opportunity tc try again provided

sigﬁificénﬁ benefits for sfudents taking the language arts curriculum.
Thiéyreéult seems to support a hypothesis—genérétion theo:y of learning.
Uhder;such a theory, a subject who ié-told that an énswer:he gave was
wrong recelves very little information;rit igs far more informative to
him to reéeive positive corroboration of a hypothesis that he has
generatéd.

Experiment 3. Posttreatment LAT scores indicated a positive,

sighificant effect from requiring subjects to respond correc%ly after

meking a wrong answer and being told the correct answer. This result

'is'infuitivexy reasonable, because a subject who is respbnding réﬁidiy

in the typical context of CAT might‘easily'ignore answers that fail %o

accord with his understanding. For that matter, the Experiment 3
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.resulfs imply-fhaf'subjectslwho were-not reQﬁlréd to fesﬁoﬁd-eorrectly
.before centinuing paet a pfoblem; fer ﬁhaéever reeeen,‘ignéredlseme of”
ﬁhe.correct fesponees,
ITEM ANALYSIS

The 1ntent of thls analysls was to 1dent1fy useful dlmensloes ofl
dlfflculty that aifect performance on languege arts 1tems taken by deaf
studentsn Three dlfferent 1tem classifications were used, Items were
rcla551f1ed by the SPElelC course obgectlves 1lsted.eerller by the -
 requ1red exXercise tasks, and by the required formats for correct answers.
Bubjects | ... _. |

The responses of 31 heering-impaired gtudents, 14 boys and‘lYIgirls,
who completed no language arts lessons ln 1970-71 _fewér'thaﬁ 27'lessons
in 1971-72, and at least l50 lessons 1n 1972 73, were selected for the
1tem analy51s of the 1972-73 language arts currleulumu Only the_lnltlal
_reeponses of each subJect to each 1tem were con51dered in the analy51s.
.The eges of the subjects ranged from 12 years 6 months to 19 years 5
months with an aversge age of‘l6 years.3 menths. All but cne of the
subjects were selected from residenfial schoels for the deef. The
characteristics of these subjects %ere the same ag these of sﬁbJects
selected for the evaluation and teaching strategies experlmentsa rHearing
.lpss,pf each_subjeet averaged at least éo.deeieels in:fhe-beeéef.eer.

The 1anguagegarfs curricului respoesee of l2 hea:inga Amerlcee:
Indian students, three boys and nine girls, were aﬁelyeed lﬁla.parallel
investigation. Thege students ettenaedga.Bureau of IneienrAffeirs.(BlA)

school on a reservation in New Mexico. It 1s difficult to characterize
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American Indian students other than to note that they are generally 111
eqﬁiﬁped to cope with the wvalues and cpntent of middle—class_Anglo
educatiocn. Many oflthese‘students'speak an Indian language in their
homes, and many have adopted the rich euliure of their tribe long befure
enteringra BIA séhool, They typically score Eélow grade lefel.oﬁ most
standardiéed tests of acédemic achievement. The ages of the TIndian
students ranged from 9 years 1l months tc 13 years 3.moﬁths wlth an
average age of 11 years 3 months., All the Tndian subjects completed no
language arts lessons in 1970-T1l, fewer than 27 lessons .in 18971-72, and
more than 150 iessons in 1972-73. Again, only the initial responses cof
each subject to each item were considered in the analysis.

Results

. Course objectives. Because all subjects had finished only 150 of

the 218 lessons in the curriculum, only 28 of the 42 specific cbjectives
listed earlier were included in the analysis. Notably, none -of the
specific objectives under the fourth general course objective--perform-
-ing specified transformations on grammatical structurés;néOUld be included
in the analysis. The objectives are listed in abbre#iated form in Table
‘14. Table 14 also lists the number of items included under each obJjective
and, for deaf and Indian subjects, the difficulty.ranking (Rank) and the
proporticn of correct answers for each objective (PCA). .ﬁendall’s rank
coefficient was calculated for the difficulty rankings of thé'objectives
in the two gets of dafan This statistie indicated that_the two difficulty
rankings were independent (r = .16, S = 60, N = 28),

The relative difficulties of the general ccurse objectives concerned

with dlrections, grammatical categories, grammatical structures, and
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Tabie 14

Number of Ttems (N), Difficulty Renking (Rank), and Percentage® °

of Correct Answers (PCA) for 28 Specific Objectives

- 1b

ilc

1d

2a

2b

o oee
2a -

2e

- of

2g

2§

ok

21

2n

Objective

Type specified letters

Type specified words
-Copy specified phrase . -

‘Type specified rumber

Tdentify nominatiﬁe or
objective nouns

Tdentify noun phrases
Tdentify determiners
Tdentify vowels

Identify nominative and

~objective noun phrases

Tdentify singular and

~ plural nouns

Tdentify tense marked
verbs =

Identify nominative and .

predicate adjectives

Identify subjects and
predicates

Tdentify pronouns

Tdentify answering

noun phrases

Tdentify prepositions

N
20

39

15

it

7

17

29

35
72

35

' Deaf -Subjects

. Rank

95

70

20

56

‘Indian Subjects

2L
17

2.

.26

23

2l

20

13
27

28

25

10

19 .

167

PeA

’ 080-.1 )

845
.908

7o
812

.833

836
.860 - -
T35

650 .

.889

872

837

851

.88

" Rank
| 7
23 .

20

21

L

- 10

27

28

2

-85

24

17

13

PCA

.936

795
842

- .853

.918‘”T

.910

$9LT




. Table 1k (cont*d)

Deaf Subjects - . Indian Subjects

20

"

3b

3¢
‘3d

La
4p

ke
- ha

he

kh

Choose preposition

N Rank . PCA . Remk  PCA .
Identify prepositional 7 5. .899 19 893
phrases ' '
Supply plural and T 15 1,852 a8 898
singular nouns _
Indicate singular and 76 3 908 11 .921
plural noun phrases . o o
- Supply gender marked 63 4 L005 . 8 2939
verbs '
Indicate singular and 47 11 865 22 .872
plural subjects . y ’
Supply "a" or "an" 23 1 .858 16 .910
Choose determiner for by 18 .837 15 +913
‘number . : S o :
Choose proncun to replace 99 g .880 5.. w951
noun phrase
Choose verb inflection 147 1z .862 6 .éhS
for osumber . } _ N
Choose inflection of 41 1 L.917 1 .978
ll_tb bell B
" Choose noun and pronoun 59 22 .833 h . 957
- for number ' '
39 6 .890 2 L975
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grammatical unlts were investigated by_categorizing each specific objec-
tive under one of these gehérél cbjectives and by calculating the Kruskall-
Wallis multisample test statistics, H, for the four sets of difficulty
rankings. Results from this analysis for both deaf and Indian subjects

are shown in Table 15. The four general objedtives'were'Significantly
re;éted to the item difficulty rankings for the”IndiaQ_stgdeﬁﬁs (p < .05),
but not for the deaf students. o

Exercisge Tagks

" There were four dimensions of classification by exercise task.

1. Instructions given or no-instructionsrgiveno_.This.éimepsion
distinguished exercises that occur early iﬁ-lessons fof ﬁﬁiéﬁ thé'in-
strﬁctions are printed or repéated,:from exercises that cccur later in
leégbns wheﬁﬂit was assumed %he student had them well in minda

‘2. Instance (number) or instance (text) or concept. . This dimension
distinguished exercises in which the student must ansﬁe£3with an. instance
of a concept from exercises in whicﬁ the studenf @ustianswer ﬁifh-a
conéept based on a'given instence. When concepts'are'ansmers'they are
always abbreviated. ©Some instances are numberéd so the student can reply
with number(s) associated with the text--instance (number);;rather than
Wifh the actual texf.éf the instances--instance (téifj; -

l3, Beéogﬁitidn or construction (expliéit.basié)ror construction
(impiicit basls). This dlmension distinguished exercises in which the
answer - is printed in the exercise display--recognition--from exercises
in which the answer does not appear in the display--construction. The
construction (explicit basis) and construction (implicit basis) dimen-

sions distinguished between degrees of explicitness in the exercise
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Table 15

‘Comparison of Mesn Difficulty Renkings for the -

Four (eneral Course Objectives

Number of 'Mean renk for . Mean rank for

specific objectives deaf subjects Indian subJjects
Directions - g b 17.25 . 10.50-
' Recognirze categories 13 ' . 17.08 19.69
Recognize and supply . b _ 8.25 C s
structures : ' : : : : ' :
Select appropriste . .7 : 11.72 7.00
units : .
| Kruskall-wallis § = . | ) 483 11.95%

. *Significaﬁt, p < .05; H 95(3) ;n9.35.'




directions. In construction (explicit basis) a form, but not the correct
form, of the correct answer text is given; in construction {implicit
basis) no form of the correct answer is given eﬁplicitly,

4, Usage or definitiono This dimensigp distinguished exercises in
which the answer is derived on the.basié of én implicit rule of usage
taught inductively in the curriculum from éxercgses in which the answer
ig derived from the definition of a grammatigal;category;"

Given 2 tiﬁes 3 times 3 times 2 possiﬁiiities, there would ke 36
categories under this task classifiéation'écheme ir it:wére not for the
following combinaticns that do not occur:.éoncept-consﬁruétion tasks,
concept-usage tasks, or instance (number)Lconsffuction;tésks; Eighteen
categories of exerciser tasks were left plus Qnercategory_iabeied

" which included items in which the correct:answer-is explicitly

"Giveaway,’
given to the_Student° Two categories of eiercise task% dé not occur in
the first 150 lessons of the curriculum, sg thére are 17 tasks included
.in the present analysis. These.tasks are listed in Table 16. The table
also lists the number of items included under each task (ﬁ) and, for deaf
and Indian students,?the difficult& renking (Rank) as well as the pro-
portion of correct aﬁsweré forleach taék (PCA).: Kendall's raunk coefficient
was calculated for the difficulty #ankings of the two sets of data. This
statistic indicated.that the diffiéultj rankinés of exercise tasks for
the deaf and Tndian subjects were similar (p < .05) or, more precisely,
not independent (r = .37, S = 50, N = 17).

Four more general categorizations of the exercise tasks were also

investigated. These categorizations were derived from the four dimen-

sions of exerclse task classification listed earlier. Table 17 shows
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Table 16 -

Number of Items (N), Difficulty Ranking (Rank), and Percentage
of ‘Correct. Answers (PCA) for 17 Exercise Tasks '

A Deaf Subjects -~ Indian Subjects

Pasgk N Rank - PCA  Rank ~ PCA
Instruction, number, 25 L8k 15 .88k
recognition, usage T
Instruction, number, - 248 16 - .810 .17 .829
recognition, definitioen : e PR
Instrﬁction, text, 208 . 10 867 5 946
‘recognition, usage ' ' B Coen
Instruction, text, 2h6 17 810 6 0,875
recognition, definition ' :
Instruction, concept, 52 9 873 ‘ 12 -« 907
recognition, definition
Instruction, text, T2 7 878 9. . 925
- construetion explicit, '
definition
Instruction, text, 12 15 .818 i .950
construction implicit,
usage
No instruction, number, g 8 873 il 896

recognition, usage

No instruction, number, eh 13 .851 7. W.9k2
recognition, definition

No instruction, text, 89 6 897 10 .924
recognition, usage

No instruction, text, 225 11 .867 3 .951
recognition, definition S

No instruction, concept, 113 5 « 90k 8 . 927
recognition, definition :
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Table 16 {cont'd)

Task _ N

. oconstruetion explicit, -
Cussge T,

“No instrﬁétion, text, ' :T5
- eonstruction explieit, :
definition

_VNb insfruqti0n, text, 5L
construetion implieit,
usage

" No instruction, text, 10
construetion implicit,
» definition s

Giveaway 3

- Deaf Subjects.

“No' Thtriction, text, = T3

IndianlSubjects

: Rank PCA

2 o1
212 .B65 -

. 5 : _93ufjf.'

‘Rank PCA

2 .95
11 .. ..ol

6 .ghs

62




Table 17

Comparison of Mean Difficulty Rankings for the

Four Dimensions of Exercilse Tasks

-
=

‘Instruetions

_ Mean rank for . Mean rank for.
‘Number of tasks . deaf subjects . Indian subjects

7 o 12.57 o 11.1h
'No instructions 9 _ 7.14 . . . 8.e2.
Mann-ﬁhitney U | 3.00¢ . 13.00
Instance-number Lo . 12,75 TR 13.25
Instance-text 0 8.70 - 7.90
Concept 2 | “14.00 . 20.00
- Kruskal-Wallis H -15.40% : . 16,3y%7
Recognition 10 : 1b.90 ) : 10.76
Construction-Exﬁlicit 3 4.33 ' ' ‘S;OO
Construction-TImplieit’ 3 w0 7.00
Kruskal-Wallis H 17.1hx ih.h7*
Usage . 7 9.86  10.29
Definition 9 ) ' _9;22 : ' 8.89
Mann-ﬁhitney U  25.00 19.00

*Significant, p<.01; U 99(7,9) =8

; H_99(g) = 10.6.
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the mean difficulty rankings associated with each of these clasgsification
dimensions for both groups of Sﬁbjedﬁéa As Table 17 indicates, three of
the four classification_diméﬁsiéﬁs ﬁére sigpifiéantly related to exercise
task difficuities. The presence or abseﬁce of inétructions was related
t5 the éxercise-task difficulty rankings Tor deaf subjects (p < .0L) but
noﬁ.for.Indién suﬁjécts. _Raéuir%ngJiygtangg-pumber, ingtance-~text, or
concept and requiring recognitiocn, construction-explicit, or construction-
implicit were both significantly related tc the exercise-task difficulty

rankiﬁgs for both deaf and Indien subjects (p < .0L).

Correct answer forﬁato Thére wére three.dimensions_éf cléésifica_
tion based on correct answer formats.

1. Word or letter or number or abbreviation. There was some..
"nesting" under this dimension: word was subclassified as 1-, 2-, 3-,
b}mh;ﬁbfq é%fihgsj ietter ﬁasfciassified as l-, 2-, or 3-letter strings;
and number was clagsified as 1-, 2-, 3-, 4-, or S-pumber strinéé;. Abbre-
viations presented a . problem in that they could rea%onably be.elassified
as single letters, multiple letters, or single words. It was decided
thaf”abbreviations would confuse the single letter, multiple letter, or
singls.wérd results,.and they were treated separately in the eiercisew
formgt‘data analyses. H

..2. . Sequence or no sequence. In some instances,‘the seqﬁence of a
multiple word, multiple letter, or multiple-numbér response. is important;
in some instances sequence ig not Important. This dimension distinguished
between these instances.

3. Copled or constructed. If the elements for the correct answers
are all present in the item display, the correct answer was classified

as copled. Otherwise, it was eclassified as constructed.
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Clagsified in this way, 18 correct answer formats occurred in the
language arts curriculum. Suffiéient data were available to include 16
of these formaté in the present aﬂalysis,  The$é.forﬁats ére listed in
Table 18, which also lists the number of items included under each format
(N} and, for deaf and Indian students, the difficulty ranking of each
formét'(Rahk) éﬁd thé:pr6§6ftiéﬁ of correct snswers for the formats (PCA).
Kendéil‘s rank coeffiqient, Wﬁiéh was caleculated for the diffiéﬁlty
rankings from both sets of data, indicated-thaﬁ:the_twé rankings Qefe
independent (r = .30, S = 36, N = 16).

Discussion

The intent of the item analysis was descriptive, and 1t is difficult
to say if useful dimensions of problem difficulty have been identified.
The lack of agreement between the desf and Indian éﬁbjécts.on‘the”three
item difficulty rankiﬁgs clearly indicates that different populations of
studeﬁts were involved.in this investigation, and that the tasks posed
by the items to the deaf students vere quite differemt from the tasks
they posed to the Indian students. The authors' subjective impression
was that the lack of intuitive clusters of rankings .in all three clas-
sification schemes in@igated that more precise experimentatioﬁ ﬁil; be
necessary to veveal true and cognitively meaningful dimensicns of problem

difficulty appropriate for the populations inves%igéted hére;  o
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Table 18
Number of Items (N), Difficplty'Ranking (Rank), éhdﬁPéfcentage'”

of Correct Answers (PCA) for 16 Correct Answer Formats

Deaf Subjects - Indian Subjects

Formsat “ o 'E " Rank . PCA Rank  PCA
One word,.copied 597 7 .86 - :.935
Mo wbrds, no sequence, 16 10 .83 12 .837
copied
Three words, no sequence, 1 1 .926 ) .882
copied -
Two words, sequence, . . . 60: k- .787 . 15- - .825
copied :
Three Wérds;.séquence,r 18 3 885 3 .928
- . copled S Do : _ _
One word, constructed == 150 5. . .8727 : b <923
One letter, copied o 1 808 1 .95
Two letters, no sequence, 8 3 792 . 8 .902
' ..One number, copied ‘ 133 9 .835 - .11 . .8B6Y
Two numbers, no sequence, . 5L - 16 LTHY 13 - 831
copied
Three numbérs, 1o sequence, 7 15 IS ¢ o TR o 871
copied. ‘
Two numbers, sequence, T 8 .858 1k .830
copied ; Tl e . O
Three numbers, sequence, . g2 4 873 7 . 904
copied
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Format

-Four numbers, sequence,
© copied

Five numbers, sequence,
copied

Abbreviation’

Table 18 (contid)

=

26

210

Deaf Subjects

Indian Subjects

Ramk ~ PCA
12 . .80k
6  .811

2 .886

Ramk  PCA
6 .87
5 .918

6 . 909
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APPENDIX A

- _Thii'd Grade Vocabulary List for the Language Arts Course

able ADJ.
about ADV,

across PREP._

act V.
afraid ADJ.
after PREP.
- af'ternoon N.

mmulmw._f
‘against PREP.

all DET.

almost ADV. 

alone ADJ.
along PREP.

also ADV.. - -
alweys ADV._;_

am V.
and CONJ.

anotﬂer DET.
any DET.
apple N.
are V. -

arm N.

around PREP. -

asleep ADJ.
as ADV.

ate V.

at PREP.
aunt N.
away ADV.
a DET.

baby N.
back ADV.
bad ADJ.
“bag N.
ball N,
bank N.

bang INT.
basket N.
. bear N.

beautiful ADJ,

beat V.

because CONJ.
bed N.
before PREP.
begen V.
behind PREP.
below PREP.
bell N._-:_
best ADJ.

‘better ADJ.

between PREP.‘V
be V. -

‘bicycle N..-

big ADJ. -
bigger ADJ .
birthday W. -

'blte V. "" “

bit V. -
black~ADJ.j;
blanket N,
block N.
blue ADJ. _
both DET. =
bottom ‘N. -

bought V.
box N.
boy N.

. brave ADJ." 8
- bread N. _

break V. o
breakfast N. :

‘bring V.

bright’ ADJ.

| brown ALJ.

brook - N.
brother N.
broken V

brought V
built V.

 busy ADJ.

business N.
but CONJ.
butter N,

by PREP.




cage N,
call V.
came V. -
~ecan V. .
candy N.
cart N. -
car N.
carry V.
~care V.

castle N. . -

cat: N.

catch V.'ff"u

caught V.

cheese N. . ;
children N.
chief N, .

circus N. -
city N.

clean“ADJ,g [;
clever ADJ.: .

climb V.
close V.
clop INT.
clock N.

clothes N.
~cloud N. - -

cloth N.
coat N.
- cold ADJ..
come V.

coning V, 'f:
cool ADJ..

corn N, -

corner N.

course ID.
could V.,

country N.

cow N. -«

cried V. ¢,-f

cry V.
cup N. -

ecut Voo

danger N.
dark ADJ.
day N. - -~
deer N. =~
deep ADJ R
did V. SR
dlfferentiADJ;
dig -V,
dinper’ .

.' does V __;:" e

dog N.
door N, Lol
down: ADV, © -
do V.. = 0
dress- N.

drink V.
drive V.

dry ADJ. T
duck N, -7

eat V.. .

edge N.
egg N. -
eight DET.

either CONJ.
elephant N,

enmpty ADLJ.
end N.
engine N.

enough ADVG-. P

ever ADV.
every DEI..
even ADV.
evening N.




face N.
fall V.
family N.
farm N. .
~far ADV.
farmer N.
faster ADV.
fat ADJ.
father N.

feather N‘.

- feed V.
feet N.
feel V.
fell V.
felt V.
fence N.
few DET.
field N.
£fill v,
fine ADJ.
find V.
finger N.
first ADJ.
fire N.-
fish N.-
five DET.
flag N.
flew V.
fly V.
foot 'N.

- food N, -

foolish ADJ.

for PREP.
forest KN..
forth ID.
four DET..
found V.

free ADJ.

freSh ADJ;_‘ ,
friendly ADJ.

friend N.
- from PREP.
- front N.
fruit N.
full ADJ.
fun N. .
funny ADJ.

garden N,
gate N.
gave V.
get V.
give V.
glad ADJ.
glass N.
goat N.
going V.
gone V.
good ADJ.
got V.

go V.
grass N.
gray ADJ.

grandmother N.
grandfather N.

green ADdJ.
grew V.

ground N.
grow V.




hair N, Lo V.

has vV, . . . D
hat N.
have V.
hear V, ]
head N, = keep V.
heavy ADJ. kept V.-
heard V., - king N. o
: help V.. - ‘ : “kitten N.» = -
hello INT. .. Kitchen N.
hen N. knew V.
her DET. . know V.
here ADV.
hide V. =
i .- _
him PRO. igﬁg ﬁ-
himself PHO., last A].)J
STl lzie ADJ.
ﬁlt v, laughed V.
oie N, Tanea®e
Boaa ¥e lazy ADJ.
pome g’ led V.
ho - .
roree I 1egt, -
pospital . : letter N.
hot ADJ. Tife L.
house N. 1ife V. R
how ADV. Tight N.
page ADJ. Tine No -
hunt V. 7 . Tion N.
gurrnyAD'J' listen V.
husband N. o “%2§t%?_ADJ,__
long ADJ.
loose ADJ. .
lost ADJ. -
lose V. g
jdea N. ' 1ot ID. -
if CONJ. : Joud ADJ.
important ADJ. . Tove V.
indian N. . Tow ADJ. .
into PREP. lucky ADJ. =
in PREP. ~ lunch N.
its DET.
it PRO.

i PRO. 4




machine N. _ near PREP, -

made V. . nearer PREP. .-
make V. neck N. ST
man N.,DET. = . .~ need V.,
march V. . never ADV.
matter, N.. new ADJ. - -
may V. . next ADJ. = -
- meat N. . - nice AbJ. =

mean V. night N.
meet V. noise N, -
men N. north N,
met V. nose N, -
me PRO. _ not ADV. -
middle N. nothing PRO.
might V. now ADV. - -
milk N. - .. no DET. '
minute N. ..
mind V. - . ..
mirror N.
miss V. - _
money N. . . Lo
more DET. oak N, -
most PRO. off ADV.
mother N. ‘office N,
mouse N. often ADV.
mouth N. of PREP. -
mountain N. oh INT. -~ =
move V, old ADJ,: -
mrs N. once ‘ADV,.:-
nr N. one DEI, = -
much ADJ. only ADJ.
must V. on PREP..
my DET. - open V.

or CONJ.

other DET,

our DET.

out ADV,

over PREP.

owl N.

own ADJ.



paint V.
- palace N.
paper N.
'park-ﬁ. '
parade N.

path N. .

paw N,
pay V..

ren N,
- . pencil N.
remny N.
people N.

perhaps ADV.

Pet -
Picnic N.
pie N. -
pilot N.
pile N.
pink ADJ.
play V.
place K.
Please INT.
policeman N.
‘polite ADJ.
pole N.
‘poor ADJ.
Pop V.
porch N.
Pretty ADJ.
~ prince N.
princess N.

promise N.

proud ADJ.
pull V. -

pumpkln N.,'P

put V,

queen N.
quiet ADJ.

- quick ADJ. -

quite ADV.

- quickly ADV.

rabbit N.
race N.
rain N.
ran V.
rang V.
read V.,

really ADV

ready ADJ
real ADJ.
red ADJ.

remember V.j'

rest N. .
ride V.
right ADJ .
rlng N.
river N. =
road N. -
rode V.
roof N.
room N, -

~rope N.
round A.DJ

row N.
running V;!;1




sad ADJ.

safe:ADJ.;H _ 

said V.
salt N.
same ADJ.
sang V.

sat V.
saturday N.
save V,
saw V,

. say V. .
scare V. |
school N. = .7

sea N.

-seat N.

second ADJ.

secret N.

see V.,

seen V.
sell V,

sent V.

send V.

set V.
seven DET.
several DET.

"shall V.

she PRO.

. short ADJ.

shot V.
shoulder N.
shop V.

" should V.

shut V.,
side N.

i t N.
silver N.

silly ADJ.

sing V.
sister N.
sit V.
six DET.

- sky N.

sleep V.

slowly ADV.

small ADJ.
smile V.
smoke N.

snow N.
soft ADJ.
some DET. .
something PRO.
song N. . -
soon ADV,
sorry ADJ
soup N.
sound N.
so ADV.,

spend V. -
splash V.
spoke V.

| spring R. ..
-spread V. .

stay V. ;
station N.
stand V.

- step N.

- still ADV.
- stick N..
-stop V.,

stopped V.
stood V.-
store N.

. story N.

stories N.
strong ADJ .

strange ADJ.’
street H.

- straight ADJ.

such ADJ.

- suddenly. ADV.

sugar N.
sumner N,
sun N.
supper N. -

- sure ADJ.

sweet ADJ.
swim V.




table N..
tail N,
take V. -

tall ADJ.
-talk V. E
teacher N.
telephone N.
ten DET..
terrible ADJ.
that PRO.
- than CONJ.

the DET.

them PRO. -
these DET.

then ADV. -

there ADV.
"~ their DET.
this DET. °©
think Vv,
thought V.
through PREP.
threw V. .
~thunder N.
- time N.,
tiny ADJ.
tired ADJ.
today N. -
together ADV.
- told V.
- tomorrow N,
tongue N.
too ADV.
~took V.
top N.
town N.

toward PREP.g

-to PREP.
trade V.,
“trap N.
- tree N. .
trip N.

- truck N.

trunk N.
try V.

- turn V.

twelve DET.
- two DET.

uncle HN.

under PREP.
until CONJ.
use V.

very ADV.

village K.

visit V.. -
voice N. .




wagon N..
wait V.
walk V.
wall N.
wanted V.,
- warn ADJ.
was V.
water N.
way N.
wear V. .
well ADV.
went V.
wvere V.
west N.
wet ADJ.
we PRO.
what PRO.
when ADV.
where ADV.
wheel N.

‘which ADJ.

white ADJ.
while CONJ.
who PRO.
vhole ADJ.
wide ADJ.
wife N.
will V.
wild ADJ.
winter N.
window N.
win V.
wind N.
wing N.
wish V.
wise ADJ.
with PREP.
woke V.
wolf N.

wonderful ADJ.

‘wonder V.
work V.
world N.
-word N.
would V.
write V.
wrong ADJ.

yard N.
yellow ADJ.
yes INT.
yet ADV.
you PRO.
your DET.
young ADd.

- zoo N.







APPENDIX B

GUTLINE OF LANGUAGE ARTS FOR THE DEAF
(1972 = 73 VERSION)

Lesson Name  Description
Feemenaesan EsaARe "
H INTRDD‘- IntroductionAto'the course
2, DIRi- : Cfrection&; first, second, last lettes
3. DIR2 Directionsi after - |
4¢ DIR3 " Directionst first, secoﬁd; third, fourth, las( word
Sg” Dléﬁi_ Q?rgcfioﬁsl after' beforep ﬁbfds: | |
6, Dzﬂéif' Dtre;flﬁnél'!{rst, secondr fﬁipd; fourtﬁ, 19:!, '
: S after the first. before the laat: fetters
Ta DIR&_' bfr;ctioﬁél more than ome word (snaees between}
8, DIRY ' lbirectioHSI-mare tham one werd) f#rst. secand, third'
o fourth, 1asta before the last werds
% DIRE, -~ Directionst below, under
{0, DIRG Directionst above, betow, under
1t. RTA  Review test
12, NAA - Common nouﬁs: fntroduction
13, NAB -Cemmon.HOUngp continyed
14, DAA Ceterminers introduced (a, ans the)
"15. MAA | Mixed drillt {dentification of poyns and determinera
16, MAB  Mixed drill1 mouns and determiners |
17;. MAC. . . Mixed dri1ll nouns and determiners
18, LAA . Vowels 1ntroduced
19, " DaB _:. Determiners: use of "a" amd "an"
20, MAD : Identif{catfon'of'nbuna and determlﬁers
21, RTB Review test
22, NPAA Intr@duétiéﬂ of nbuﬁ phrase (determ!ner'nounJ_-
23, .NPAB‘ : Neum phrase (s!ngje nouni_
24, - DAC ' _Card!ng1s ag-determipers

1




25,
26,
27,
28,
29,
30,
31,
32,
33,

34,

35,

36,
37,
38,
39,
40,

41,

42,
43,

44,

45,

46,
ne

. W48,

50,

S5t
52,

53,

NAC
NAD
NAE
NAF

NAG

NAM

RTC
DAD

MAE

WEAC

DAE

- DAF

DAG
VAA
VAB

MAF

VAC

MAG

RTD

VAD

AJAA

AJAB
MAH
MAl
NPAD

NPAE
" NPAF

Asac

Plural mouns infroduced

' Piural mouns (ws)

P!ura! POURS f-sp'-esi

Plural nouns (=ies)

Plural aouns, all types

Piural mounss irpegyier
quiew test
Determimermneoun aqreemeﬁt in nUmber (one,twe)

Identificatton of moyns aﬁd determineﬁs
(somep every, mo)l

Review mouRr Phrases (1ﬂe¥udinq rew determiners)

Oeterrinernadun agreement (a, same)

Review determinmesrs (a, seme)
Determiner-héuﬂ'agreemeﬂt {a; an, gseme)
Verks (ntroduced Come=werd verbs)
Omesword verbs, {ndentification

Mixed reviewl! verbs, determimePrs, ROURS

Review ore and twe word verbs

‘Mixed dpiili {dentify noun ohrases and verps

"Rev!éw test

Modals {mtroduced &3 part of two werd verbs
Adjectives introduced (color, shape and size)
Aglectives ({dentify twe in semtence)

Mixed dritle POURSy édjectlvesp'determinePSp verbs
Mixed cdprilllt aobnsa adjectives, determiﬁers..vepbs
ldemtify mour phrases with ad]ect{ves |

Noun phrases with adjéctiﬂeu

F{rst amd secend ROUR DRPases

, F?edicate adjeetives imtroduced

2




Sd,

55,

Sé,

5Ty

58,

59,

80,
61,
62,
63,
64,

65._

6&,
87,
68,
59,
70,
.

724

73,
T4,

5,
76,
77,
18,

MAJ
RYE
NPAG
NP AM
NPAL

NPAJ

NPAK'

NPAL "

AJAD
AJAE
AJAF

AJAG

RTF

SAA

SAB
PNAA

PNAB

NPAM

SAC
FNAC

PNAD -

NPAN

BNAE

PNAF

CRTG

HAK

Mixed reviewl noun phrases and vepbs

Review test

‘Nominmative mnoun phrases (Yyho'", Ywhat" questionrs)

Objective noun phrases ("what" questions)

Objective neum phrases ("what!" aquestions withoyt
adverbia\s in question)

Nominative and ob!ective roun phrases ("who“
"what" ayestions)

‘Nomimative and oblective moun phraaes t"whe"f

"what” questiona)

‘Neminatlve anrd objeet1VQ'noun ohrases ("who',

Nwhat' auestions) (without adverbials {n Question)

Aq]eetive transform introdyces (sub}ect_néun nhrase)

Adjective_grané?erm (bosition:of ad!ect1v§5
Ad]ectﬁve trahsform (ébjaci nan phhase) |
Adject{ve tranaform (pesition of edjectiyei
Rev%e%lieaf | o J
Sentences} sybject and predicate i{ntrodyced

SubJect and predicate, continued

Promours ih:ruduced (I, you, we} mey shey itp‘theV}

Promouns {mtrodyced (me, him, hép' 4tp usSy them)

Promoums a8 mour Phrasea

Sub)ect amd predicate (promoun subjects)
Proncyn=antecedent agreement (he, She; ft)

Pronoymmantecedent agreement ("hep fathar,¥
"wig sister”)

Review singular and plural Aoun pPhrases -

Promounmantecedent agreement (it, they)
Pronounmantecedent agreement (he), she, it, they).

Review test

3ﬁ{xed'reviewl-1deﬂtifv‘nouns_and:pronouha.

3




80,

.82,

83,

84,
85,

86,

87,

e,

89,
v,
91,
924
93,
94,

95,

o,
97,
98,

99,

100,

4014,

§02,

103,

104,

108,

MaL

PNAG

PNAKW

PNAT
PNAY

PNAK

PNAL

RTH

NPAD

DAH
DAL

DAY

NPAP

NAT

DAK
NAJ

NAK

DAL

RT1

SUAA

SUAB

SUAC

SUAD
SUAE

SUAF

Mlxed reviewl detepmineFSp adjeéfiveso mnOUMS; verbs,
DPPrORCURS : - Lo

Promounmantecedent agreement (ft, them)

Promounwantecedent agresmernt (her, him, ity them)

- Reyiew subjeect anmd predicate

Pnonoun-antecedqaf egreemenf tshé} hery, Rep him)
Promounmantecedent agreement {them, they)

Promnounmantecedent agreement (them, they)
(sorme compound sublects and objects)

Review of all promoun=antecedent agreement

heviéw test | |

ané&lar ard n1QE#1 houn phrases, iﬂc%udfﬂé promouns
Deteéminen 1ntroduéed (all) | |
Detewminer-noun aqreement Ca11; every)

Doukle- determiners (with “a11“ and caruina1s)
°1ngu1ar and n1ura1 noum phnasea=

Rev%ew {rregular n?ural nouns

Review determiner number (a; an, asome, eardina1sJ
Pldra1 AouUNnSs with same form as s*ngu\ar

H{xed review of p1uraI noums

Simgular end plura1 noOuR phraaes tusing "seme“ and

Meyemryh).

Review teat:

Identi#v subjects) some senmtences baginnihg with
adverbs . _

Singular amd plural syblects
Stmouler amd plural subjects
Compound subjects introduced

Simoular amd plures! subjects, some compeund

- Nymber of sublects some sentences with adverbs -

L




106.;

107,
" 1oa.

'109,

1104
111,

tt2,

113,

114,

1415,
iie,

118,

:1(9.

120,

121,

122,
123,
{24y ¢

125,

126,

127,

128,
" PRAA

129,

VAE

VAF

VAG

RTJ
- VA

VAL

vad
S . {ehoose the verb)

VAK

vaL

Y aM

SUAG
SUAH

ATK

VAN

VAQ

AP
VAR
VAR

VAS.
VAT

VAU
vav

RTL

Sublect-verb agreement (choose the Veer__

_Sub}ect-verb agreement (choe:e the eubject)

5ueject-verb agreement (seme nreneun subjecg.;
(choose the verb) .

keview teet

“Sub}ect-verb agreement: some pronoun subIEeteHine
1nc1ud1ng niw end "vou“ (chooae the veer

fSubject-verb egreement: some. nreneun eub}ecta
(choose the sub!ect) | L

Subject-verb agreement:lcemboune eubjeefe

o ubleetwverk. egreement: piurat: posseesive prenoune
wfth singuler subjeets {ehoese the vero) ‘ 

Subject-verb agreement: eevere1 kinds of subjectu
{choose the verb) ERN .

Subjecteverb agneenent {chooee subject ar verb)
Nymber ef aub]ecti eeme lrregu1er ROUNS

Number of eub]ectl scme neuns with seme elngu?er gnd
plural

‘-Review test

SUbJeet-verb egreement; seme mouns with eawe e!nnuler
and plurat tchoese the verb) A

Subject-verb agreement (chooee eub}ect or verb)

Y-ies 1nf1eetions introﬂueed
' S-forr of verbs ena#ng 1n yi cry: etavv otc.
-as in#iection of verbe end#nq in =mech, -eh, -e. Xy mZ

'Soellﬁng ‘ot mes and s-ferme

Dr111 om s=formsy gongoea end do-dael introduced

S-form ef HAVE 1ntrodueed

Mixed dr111 en s-ferml ehenge from piurat to singular
- sublects o : SRR

' Rev*ew tqet

Introduce "erepoaﬁton” tin; to; ofJ

5




134,

132,

133,

134,

135,

~ 137

138,

139,
140, -

o 141,

142,

143,

144,

145,
1“5.
147,

148,

149,
s
451,

152,

PRAB
" PRAC
PRAD
PRAE
PRAF

PRAG -
 BEAA
BEAB

BEAC
RTM

VAW

vax

VAY

VAZ

YBA

vBB
 PRAH
PRAY
-VPRAJ
RTN
PRAK

PRAL

PRAM

Identifv prepositions tintreduee forp ﬁlfhp 6nJ'

| Introduce "preposit(ona1 phrese" (only PREP DET NJ

Identlfv prepasltiona1 phrasea tintroduee at; bv.
from)

Identify prepositional phrases of several tormst

=PREP Ni PREP DET N, PREP‘ADJ'N;~PREP DET ADJ N

Identi¥v nrepositional nhrasea of severaj forns 

Cimnerecduce after, 1ntoa overr befare)
“Idertity finst or secand nrepasitionai phrase_ -
'Introauce "1s-are" forms (wlth eampound subjeets)

‘=a"13p“ “am," “ara" with various ‘aubjects

Review “!s;“ "amr“ “are” with constrycted answers

'Review test

*Sub}ect-verbﬂinqﬂ:agreement]“aome {gwamwaore (choose

the verb3

5ubJect-Verh EvesJ agreementy some Qs-am-are (choese

the yveph)

Subjectaverb agreement, some {seameare (chopse
the noyn or proncun} S S

Spe?iing'ef's-forms: dri11.onﬁ"ih“ and "arag"

Review of s-formal HAVE, GO; DO

”Revieu of s-formst HAVEp GO; DO: construeted anawera-

Identifv praaos{tiona! phreses of p!aee B

Prepasitiona! phrases ot p!ace tfi11 in miasing
prepositicn) . S _ . :

Prepeositioanal phaases of p1ace fehoose corraet

preposition)
Review teat

Identify prepositionel phfaaes of time

'Prepositcena1 phrases of t!me tf11| in misaing |

prepositien)

Prepositional phrasqs of time tchooae correct.

wprepoa{tioni




153,
154,
155,
156,

157, .

158,
159,
160,

'”151,”'

162,
165,

164,

165,
166,

167,

168,
169,
170,
171,

89 .

174,
175,
176,

177,

VBL
VBD

VBE
VBF
VBG
VBH
V81
RTO

vey
VBK
VBL

VBM

VBN .

VBO

V8P

. VBR

VBR

CRTP

SAE

SAF
173,

NPAG

'NPAR

NPAS
NPAT

_NPAU

Introduce past tense.

- Past tense construction (addlné;-d and wed)

Spelling of ywiea ﬁhat“tbnsé
Sce'ling of'past-tenaﬁ with qéubling of consomant
Review of past tense) alse HAVE, GO, DO

Review of Dast-tensej various verbs

'Chunge s-form to simp1e forn of verb

ﬂeview test

Present nart1c1nies: “1ng-form" 1ntrodue§d

 ”1ng-forma with dcub1ing of censonant

‘inq-forms with dropping of final 'e'

Review 1ng-¢onms: constructed ansuers
Present proqressive subject=verb agreement

Present progress{ve subjecteyerb agreement) some

comstrUucted amswers

Present prograssive agreement With Promounsj seme

constryucted answers
"Present progressive® introduced) construct both parts

Charge from present to.-present pragesasivel comnstruyct

both rarts

Revieaw tesf'

Negative tramsforms "motesentence” {ntroduced, modals
Negative transformi {nmsert mot! ecorrectly

"possess{ive moum phrase" imtroduced (syubjects only)
Ident!fﬁ rossessive ﬁodn nhrases-ﬂsub]eets and ebjeects)
Passess{ve tranaform: Ident!#v eorrect sentoﬂee

Possessive noum phraser singu1ar nouns: cantructed
arswers : . :

Pessessive moun phrase; n!ural nouns; constructed

~apswWers




178,

179,

180,

181,

' 182-
183,
184,
185,
186,
187,

188,
189,

190,
191,

'*-1921
 1§$‘

194,

195,
196,

- §97,
11980

qu;..

200,

201,

RTG

PRAN =~

PRAD

PRAP

PRAG
PRAR
BRAS
- VBS

VBY
VBU

VBV
RTR -
 BEAD
BEAE
BEAF -
BEAG

BEAKH

NPAV-

NPAW

NPAX
NPAY

RTS
SAG
_SAHf 

Review test

Prepos{tienal phrases of place and time (choose

correct preposition)

Prepositional phrases of place and time giﬁnert:
correct preposition): - - ¢ : ,

- Preposit{onal phrases of place amd time ({nsert

correct n-enositioni

| Prepoaitional ohraaes (“when"-uueations)'

Prepositiona1 phrases (“whene" auestioﬂs)

prenos#tional phrases {"when"'and "where“ questions

_Review past tense and present proqessives wedr -ing

Past tense and present’ nrogressive; X1 d!op te! + {ng

Past tense and present progress#VQ; v-iedc doub!e
comsonant verhs S

“Past tense ahd*bresenf progressivey various vefba
- Review test -

Contractions of BE 1ntroduceut 1dent1!y contraction

Contreetions of BE; promouns (constructed answers)
BE comrtractionsy noun. phrases’ (comstructed answers)
Change BE contract1ons:'p?anouhs7{constructed=ahswers)

Change BE comtractions) noynm nhrases tconstrueted
answers)

‘Pessessive pronouns  {ntroduced
" Possessive moun phrase, promoumsj comstrycted answers
Possessive moun phrase, pPromoums) comstructed amsweps

- Pessessive moyn phrage, nouns and premeuns) comnstructed
' anawers ' :

Rev!ew test

Negative tranafarml ‘terms o! HAVE and BE

Negative transformi insert "mot" in sentence) HAVE

and BE




202,

204,
205,

206,

207,

e08,
209,
210,
211,

212,

213,
214,

21s,

216,
217,

SAT

MAM

MAN

MAQ

MAP

MAQ

RTT.
NPAZ
PRAT

MAR

MAS

SAJ

84K

SAL

SAM

RTU

Review megative tramstormy HAVE, BE, amd modals

Negative contractipns {ntroduced) HAVE, BE, amd DO

Negative comtractiomsy BE {comstructed amswers)

Negative comtractionsy HWAVE, BE, DO (comstrycted
answers) :

Charge megative contractionsy BE (comstructed answers)

LCharmge megative contractionsy HAVE, BF, DO
{eomstrycted answers) '

Review test

Noun phrases ("who," "what" questions)

Prepos{tional phrases ("whem," "where" questions)

Mi{xed rev#e@ ("who, "what," "whem," amd "yhere!
ayestions) (three questionms for ome statemenmt)

Mixed revi{ew (Twnos" Mwhat," "whem," amnd "whepre!

ouestions) (three questions for ome statement)
Ident{fy medel, havesword or be=word

Introduce qQuestion transformy tvpe modal, haveawword
or tewwore (CA gives tpanmsform)

Guestion tramsformy "type the modal or the havewword

or the bewword” (CA gives transform)
Byestion transform} identifv coprect sentenee' :

Review test






