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CHAPTER !

PURPOSE OF THE STUDY

The purpose of ﬁhe.study ﬁas_to construct and evaluate (Qith noéﬁ~
referenced cri;erion) a CAI (computérﬂassisted instruction) spoken_
Héndariﬁ carriculum and to design_and evaluate four stocﬁastic learning
models to help us understand the learning procésses of the students in

this curriculum. Each model is evaluated according'to'its fit to the

‘results of the multiple~choice tests.

' The reasons for constructing this curriculum are to provide
individualization, immediate attention to individual response,
flexibility in time and place of learning, and political and cultural

orientation.

" Individualization ' - S y

i

It is a well~koown fact that there exist definite and significant

individual differences among students in a class. Students entering a

Mandarin class may differ considerablely in language aptitude, ét;itudé

towards the Chinese culture, and motivation to learn Mandarin. . These

three factors have been shown to be important in determiniﬁg how
sucﬁéssful students will be in learning Mandarin [9l. Studenfs work_at
varying rates aund at different levels of accuracy and understandingg
ordinaiy classroom instruétion in Mandarin does not take é&re of these

individual differences. Although tutorial instruction is a possible -

solution, it is too expensive to be feasible. Computer—~assisted

instruction (CAI) is a technique that can be used in schools to meet

the problems of individual differences at a much deeper level and in a




more scientific way than has yet been possible {17}, [18].

Tmmediate Attention to Individual Response

In learaing a lénguage, students form correct language habiﬁs when
theié aﬁswers are immediately checked and wrong answérs.correcged; such
immediaﬁe responses are an iﬁtegral part of good 1anguage‘instruction.
The #vefage ciassroom.teécher has too large a class to be.able‘to.do

this, but with the aid ¢f a high-speed computer, CAI caﬁ'simhltaneously

respond to several hundred students and yet give each student the

impression that he is receiving individualized instruction {17}, [I8].

'Conveniencé-gg Flexible Place and Time of Learming

Push~button telephones, rather than computer terminals, are used
as a teaching medium so that students can conveniently learn at home, * -

in the office, or any place where a push-button telephone is available;

students have no need to come to school specifically to have access to

‘a computer terminal. Usually in a CAT class the number of students'is

lérgér than the number of computer terminals available, so students may
have to wait for a computer terminal. The use of a push~button

telephone eliminates this problem. Also, as loung as the computer is

'working, the students can log in to the lessons and work any time they

wish, which 1s another convenience.

Political and Cultural Orientation

People have recently begun to pay more attenticn to Chinese

affairs. The long historical traditions and rich cultural past of that



nation are best understood through the medium of the Chinese language.
The present research was developed in order to assist non-Mandarin-~
speaking persons to learn the Chinese language.

&s it is hard to input and output the Chinese characters in the

computer system available, this curriculum-concentrates oniy'on
téaching spoken lMandarin. (Actu;lly, there is no commér;iai computer
.availaSie that can input and outéut.Chinese Cﬁaracteré.)' |

| Thefcurriculum we vsed evolved from conéiderétion of ﬁhe strengths

of CAI. There was no intention, however, of'attempting to make any

_experimental comparisons of the CAI curriculum with regular class
instructi@n in this s;udy. Such a compérision is very difficult to
make, as the content of the curriculuﬁ uéed in ﬁhis study -is new énd it -
ié hard to find regular class instruction with simiiar content. As a

result, the norm~referenced criterion evaluation was used, and it is

H

hoped that the results of the study indicate what sort of outcomes can

be achieved in a carefully designed CAI léarning situation.';



CHAPTER 2

GOALS OF THE CURRICULIR

The main.goal of the curriculum was to teéch sﬁoken Mandarin with
.Chinese grammar introduced onlyAas needed. For the reasons discussed
in Chapter !, the writing of Chinese characters was not included in the
curricﬁlum. More explicitly,'the goals-for the curricﬁlum were as

follows.
Recognition

The fecognition‘skills identified as goals of.ghe curriculum were
the abilifies ﬁo differentiate émong phonological elements and identify
_the appropriate romanized symbol for each element, to ﬁanipulaté-
'phonological.élements (i.e., to spell), to differentiate and |
:discrimi?ate among tones, to differentiate and discriminate among
vocabulary items,ﬁfo grasp the explicit meaning of atterances, to

'developmeht the ability to respond to given Mandarin utterances.
Production

The production skills identified as goals consisted of the oral
_abilities to feproduce'phonological alements, to produce appropriate
'tones, to reproduce vocabulafy items, to reproduce sentences, to

_respond to a given llandarin utterance in a conversational situation.

Changing attitudes and interest

The third important set of goals of the curriculum concerned

I




encouraging a positive attitudes toward a CAI curriculum in landarin

teaching, stimulating an interest in learning ifandarin.




CHAPTER 3

THE CURRICULUM

A.iSelection.gg Teaching Material:

Four criteria were appiied in the selection of teaching material.
First, it was to be oriented toward coﬁversatioﬁ,.not-grammar.. Any_'
Mandarin text that emphazised teaching Chinese grammér rather than
convarsﬁtibn was not cénsidered for use. Second, iﬁ order to iIncrease
andlméintaiu_thg studenfs' interest in leﬁrning,.the'material chosen
hadAtq be practical.' Language is for use. Students are interested in
:1earning language only if théy can use what they have-learned, so the
matgrial chosen had to be practical and close to real-life situatious.

'k  Third, the téaching material was to emphasize the phonological teaching .
of sounds;i Through tﬁe emphasis on teaching sounds, studenté acquire
good prouuﬁciation._ Also, once students learn éll the phdnological-
soundé and rules, ideélly they céu pronounce any Handafin word

:accurataly by tﬁems&ves without help from a teacﬁer. Finallf, the

~ lessons were to be of limitedllength._ It must be possible-to-break the
materials chosen into‘units which oceupy 30 minutes of the students”
time, One of the ideas iﬁ'this course was thai studeﬁtsrwould spend-
only about 30 minutes over the phone each day. Because students did
.not ﬁeéd to ;pend a great deal of time learning Handarin, it waé

less likely that they would become bored and discouraged with the

course.




No Mandarin texts were available that met the four criteria listed

above and that therefore could have been used in this course. There .

were a few texts that fit the first three criteria. None, however, met

the fourth criterion. The authors did not intend for their texts to be

broken int§ 30~-minute units, but rather they dividéd their texts intb
50-minute {or longér).units. Therefore, I ha& to select and édit:the
- material myself. |

.In.aécarﬁance ﬁith these four c:iteria,.I selecﬁed thé materials
that inclﬁded a phoﬁoiogical compbnent.and a éonversétioﬁal component.
" 1 had valuable help from Dr;.Kung—yi Kao of Stanford Uﬁiversity in |
. cnmpiling the phonoiogical material. In the conveféational component,
I included the following topics for tﬁeir practicality:_.greetings,
names, ﬁisiting; making ﬁhone'calls, ﬁometoﬁn, family, languége,'l
Cﬁinese fqu, Chinese restaurants, cdunting,‘dates; and shOpping; For
details about what was included in the text, see Apéendix A, Ip
selecting the matérials; T always kept in ﬁiqd the 30-minuté limitation
~ and selected ﬁrief material for each tOpic..

| §9me'of the.words selected to be taught cqmé.from:the“frequency-
counts of words in the Lingling's'corpus'[ZIi. Lingling,‘é two—fear |
old girl, was born and brought up in Taipei.- ﬂer native tongue ié
Mznd;rin. A total of li hours of her cﬁnvgrsation with a few.;dults'.
were recorded in Taipei. Although it éénéiste& of-a child's.leiicon;
it was a vaiﬁable reference. There wére several othér.frequeﬁéy counts

of words, but all of them were based on written material, which was not




suitable as a reference for the selection of words for teaching

conversational material.




B. Editing

The material selected to he taught was edited carefully according
to the ruies presented below. Carol Rossi and Suzanna Wong assisted me
in editing the English text.

Complexity of pronunciation. The order of presentation of

materials was established according to the complexity of pronunciation.
The order of presentation was as follows: phonolaogical elements,
spelling, tones, vocabulafy,'and sentences.

Frequency gg-use;' The more frequently used material preceded the

less frequently used materi&l. For exémpie;,lessons on greetings,
haﬁes, visiting, and_making phone calls Were.put'before leésons on
counting and shopping. Here, the judgment of freﬁﬁencj of usé.was my
_0wn5

*

Time limitation. Because each student was limited to a 30~-minute

£

segmént on the telephone, the lesson content was tightly structured.
- Therefore, T aliotted about 10 vocébulaty items for each lesson, 10

sentences for each lesson, and two patterns for every two lessons.

Every two lessons as one unit. Because of time limitations, ic

- was impossible tb include in one lesson all the important material on a
particular tbpic.' A second 1esSoh was'necessary.to complete the work
on thertopic. For one to@ic, thén, two lessons were used as a single
unit. |

Background information. Because of the cultural differences

between Americaan English and Chinese, some expressions that are natural

to Chinese may not be understood by Americans. Background information
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for some of these expressions was provided to help students understand

_them.

Illustrations. Figures were used to assist students in

understanding Fhe written matérial,

Exercise. The students were given many exercises to alliow then
sufficieﬁt‘practice in the material béing taught.

Review. . Numerous review lessons‘were provided to.maximize

retention of the material.
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C. Description g£ the lggsons

a. Number of lessons: 55

b. Size of vocabulary: 274 (see Appendix D)

c. Total number of Patterns: 40 (seé Appendix E)

d. Total number of figures: 53

e. Total number of exercises: 131 ( 2;38 eger#ises per lesson )

_ f; Total number of review lessons: I3 | . |
'g.'Faéility: For économy and for the c0nvenieﬁce of the.studenfs,
o push—~button telephones.rather than computer terminals were

utilized as the teaching medium. The course was, however,
completely controlled by the computer. in this way, the
students could learn at home, father than having ﬁo éoﬁe to
school to use a computer terminal. _The-students listened on
the telephone and answered questions by pushing buttons on the
dial. . ‘ |

~i. Contents: Lessons 1 and 2 were regding Ieésons designed to
provide‘basié phonqlogical kndwledge necessary.for tﬁe accurate

' pronunciatibn of_Handafin._ Lessons 2 thfdugh 23 in;ro&uced |

phonological elements and tonés.of Mandarin, while Leésons 25
throﬁgh 55 were conversational. ‘The 1es$on’topics are-listed
in Appeﬁdix A, Appéndix C contains sample written matérials
from Léssons'35_and 36.

k. Average number of vocabulary pef 1gsson after lesson 23: 9.67.
(standafd deviation = 2.37)

3. Average number of patterns every two lessons after lesson 23:

3.42 (standard deviation = 1.31) ' i -



12

Average number of sentences in the text after lesson 23: 6.67

{standard deviation = 1.58)

Average number of days to finish the course : 86.83 days

(standard deviation = 34.07 days)
Averége time per lesson spend on lessons 3 to 23 : 31.67 mimutes

(standard deviation = 4.92 minutes)

Average time per lesson spend on lessons 24 to 55 : 33.92 minutes

.(staﬁdard deviation = 15.52 minutes)

‘Average time per lesson spend on the whole course : 33.00 minutes

{standard deviation = 9,57 minutes)
Average time in between lessons (time not spend on lessons) 3

2262.60 minutes (standard deviation = 1064.86 minutes)
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D, Description of Lesson Frames

a. Reading frame. Every lesson had this frame. It Qas-a handout

_explaining the material to be taught and the sﬁeps the student
must take to complete the.lesson over ﬁhe telephone. This frame

sexved not only as an introduction te the lesson, but also as a

- text that could be used to review lessons,

b. Reading exercise frame. This was dnly for 1essuﬁs 1 and 2 which
were reading lessons. This frame is used to determine the
students’ level of comprehension of the reading material.

c. Listening frame. On this frame, the students listened to the

sound without imitating it. Through listening, étudents found
.ﬁhe characferistics of each new sound énd comparéd it with the
English éoupd. ‘This finding_aﬁd comparing process helped them
in‘aptually pronouncing the sound. Because of diffe?ing _
abilities,Ait wés not necessary that every student.have_this

practice in finding and comparing sounds.

-:d. Imitating_frame. The students listened to the model sound and

then imitated the sound.-

e. Discriminating frame. This excercisé required stﬁdeﬁts to see
whether a pair of sounds preseﬁted were the same or not. After
‘the stﬁdents could detect the similarities and différences among‘ 
related sounds, it was easief for'ﬁheh to pronounce the sounds
_accurately. |

f. Identifying frame I. This exercise was used only on phonological

‘ elements. The exercise determined whether students could

identify the romanized symbol for each ﬁhonological element.




‘ 1k

Without this knowledgé, the students could not read the handout.
Because the computer system could not input and output Chinese
characters, I used romanized letters to represent them. The '

students had to know these letters in order to read the handout.

.Identifying frame II. This exercise presented a consonant and a

final, then presented another four sounds, and then asked
students to decide which of the four was the correct spelling of
the consonant and the final. This was to check the students”

spelling ability. After they had learned the phonological

" elements, it was'important to see how well they could combine two

elements to form a syllable.

Identifjiﬁg_frame IIT. This exercise was used only in the

practice with tones. It presented a pair'of tones with the same

_sound-and asked students to identify each tone, respectively, for'

“every pair. By'presenting a pair of tones, students could

compare the two tones and thereby to develop discrimination

skills. Some of the exercises required students to identify a

- pair of tomes with different sounds; this was more difficult tham

identifying a pair of tones with identical sounds.

Identifying frame IV. This exercise again was used only in the

practice with tones. It presented a tone and asked the students

to identify the tone. This exercise was different. from previous

ones in that it presented only one tone instead of a pair.

Students bad to identify the tone without hearing it contrasted

with another tone.
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Substituting drill frame. This frame was used for pattern

practice. Each time a new pattern was introduced, the students

could familarize themselves with the pattern through this drill..

Translation frame 1I. ' The learning sequence was: Hear Engiish
translation——hear Mandarin~¥répeat Handarin~—hear Haqdarin-—
repeatjﬂandariﬁ. This frame helped the students agséciaCe
Mandarin with its corresponding English translacibn and 3156
to pronounce the Handarinrproperly.

Translation frame II. - The sequence of learning was: Hear the

English translation--speak corresponding Mandarin~4hear_ﬂandarin

- ——repeat Mandarin. The purpose was the same as that of

" translation frame I. The difference was that in this frame thg

students, after hearing the English'pranslation,'were requested

to pronounce the corresponding Mandarin, while in the previocus -

frame they were not. In the previous frame, the students heard

- the corresponding Mandarin after hearing the English translation.

This frame helped build-the students® confidence in translating

~ from English to }Mandarin as they found that their pronunciation

.

paralleled the model sounds. This frame always followed the

previous one.

~Translation frame I11. This exercise tested students’

13

comprehenion ability. It presented an English utterance and

four Mandarin utterances, and then asked the students to
correctly identify the translation of the Fanglish. This grasping
of the meaning was an important initial step to communication.

L]

Response exercise frame: This exercise was designed not only to
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see how well the students grasped meaniné, but zlsc to see
whether they could make the appropriate response whén ﬁhey heard
a.Handarin utterance. It presented .a llandarin &tteranée and‘tﬁen
four ﬁore Mandarin utterances. Thé students were requested to
identifyIWhich of the four was the most appropriate to follow the
leading utterance. Students first had_to fully grasp the meaning
of the five uttétances presented. If they failed to do so they
ﬁight possibly miss the right answer. After they understood the
utterénces, they had to make the correct judgment by chcésing'the
most appropriate response to the leading ufterance. If they
failed to make the correct judgment, they failed'to determine the

" right answer as well.
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E. Arrangement of Frames

The different purposes of the lessons required different -

arrangements of the frames. The arrangements of frames were as follow:

a ~> b: lessons 1, 2. Lessons 1 and 2 were reading lessons; a was the
reading frame and b was a reading exercise frame designed to test how

well students understood frame a.

-

a~>¢c~>e~>c¢c~>d->f: lessons 3, 6, 11, 13, 16. These lessons

taught thé pronunciation of pﬁonological elements, Frame a-gaves.the
necessary information abdut points and modes of articulation and
.possible difficulties in pronouncing these elements. The studeats-
_heard the sounds at frame ¢, did a disériminating exe;cise at fréme e,
and heard the sounds once again to make sufe they had grasped the

_ featureé of the souﬁds and the pronunciation of each element; The .
~ students éFarted to imitate the.sounds at frame d, and finally an
i@entiégiﬁg exercise at frame £ checked whether the étudenté were abie
to identify ;hé romanized symbol for each element.

a~>d~>f ~>d->po: lesson 4. This lesson was an éxtension of

Lesson 3 to teach students to use thé_phonologicél elements learned
in'Lésson 3 for spelling. Frame d réviewed the sounds 1eafned in

Lesson 3; repeated the identifying exercise at frame_f, and-then ’
 provided préctice‘on spelling at ffame.d. Frame g was a teét on

spelling.

a->d->f-~>d->d~>h ~>g: lessons 7, 12, 14, 17. This

arrangement was the same as in Lesson & except for practice and

e€xercise on tones. Tones had not been taught prior to Lesson 4. .
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Students imitated the tones at frame d and did the exercise on tones at
frame h.

"a->¢c =>»a-~>d-> h: Lesson 5. This was a lesson on tones. Frame a

b

described the importance of tones in Mandarin and the wéys td prononuce
them. The students listened to tones in Mandafid and fhe'ways to
prononuce them. The_s;udents listéned to the differenﬁ tones at frame
e, performed the discriminating exercise-at.frgme e, began tolimitate

‘tonas at frame d, and did the aexercise on tones at frame h.

a~>c~->d-~>h-~>i: Lesson 8. This arrangement was for learning the
neutral tone and was about the same as the one in Lesson 5.

a->d~>d->h-> g? Lessons 20, 21. The arrangement was for the

pronunciation of syllables with-beginning finals /1/, /U/, and JV/.
Frame d was for imitating the model sounds; frames h and g were

exercises on tones and spelling, respectively.

a->d >k ~> m: Lessons 10, 15, 23. This arrangement was for
learning‘éentence patterns. Frame d was to imitate the model
sentences. Frame k was a translation frame to help students associate

an English sentence with its Mandarin translation. Frame m was an

exercise on translation from English to Yandarin.

a->k-~>1->m ~}.k €>.1:~> n: Lessons 25? 26, 28, 31, 33, 35, 39,
41, 43, 46, 48, 50. This arranggmemt was for lessous on conversations.
Frames k and 1 were translation frames to help students associate
English vocabularies with their corresponding ﬁandafin vocabularies.
Frame m was'an exercise on translation frOm English to Han&arin;
Frames k and 1 were theﬁ repéated, in which English seﬁtences were

~associated with their Mandarin translations. Finally, frame n was a




19 ' , o '.

response exerclse to see how well students could respond to Mandarin

sentences.

a->1~>k=>1=>m-> j -> m: Lessons 25, 27, 29, 32,_34,.36, 40,
42, &4, 47, 49, 51. This arrangement was an exfeﬁsion of thé.preceding
one for 1ess0ns on conversations.r The students reviewed the previous' '
lesson at frame i. Ffame k, 1 and m were the same as‘in the preceding
arragement for learning vacabulary. Frame j was for éattern practice;

the students did substitution drills in this frame. Finally, frame m

‘was a-séntence transiation exerciée from English td,Handarin.
Lessons 9, 18, 19, 22, 23, 30, 37, 38, 45, 52, 53, 54, and 55 were
review lessons. Each lesson consisted of several exercises chosen'from

frames e, £, g, h, i, m, and n.

]
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F. Paradigm

The paradigm for this course was that of ‘simple intrinsié'
programming. All.the students went over the same framés'throughout the
.course. For all the exercise frames, students were required to.aﬁsﬁer
aﬁ least 807 of the probléms in each exercise correctly in order to
_pass the exercise. Thése who failed to answer 807 of tﬁe problens

- corraectly repeate& the exercise until they reacﬁed the 807 corréct
criterion. There.ﬁés no branch supplied for students not.xeaching ther
80% correét critérion; they simply repeated the exercise which thgy
failéd.

The SOZ'corféct‘ériteriou.was suggested by:Dr. Pafgick Suppes;

‘_ Thosé whd.failéd to answer 80% of the problems ﬁorréctly repeated the
exerciseAuﬁtil they reached the 80Z% correct criterfon. Thére was no
branch supplied for.éfudents not reaching the 80% corregt_criterion}

' théy siﬁpi; repeated.the exercise which they failed.-
| The 80Z% correct criterion waé suggested by Dr. Patrick Suppes, :
-becausé the cfitefia of 100%Z or 90% correct are féryrhigh and tend_to"
: &iscoﬁrage learning. Tﬁé SOZ criterion did not 1§wer the stuéents’
achieveméﬁts, Secause the course had 13 review lessons and much of the

material was repeated several times to give students the_oppbrtunity to

learn what they might have missed in previous exercises. .




G. Requirements of students

It was required that the students taking this course had

a. graduated from high séhbol} As the beginning of each lesson was a

reading frame {(frame a) in which the students had te read and
understand written handouts in corder to work on the lesson, the

students needed a high school education.

b. to have reasonable auditory ability; This may bé the mosf importaﬁt i

' requirement in learning a foreign languagé, especially fof this |
course. The course was basically;a self-instructed course, eﬁen'
though I held meetings with the students periodically to hear and
correct (if necesséry) their pronunciations. Unlike thé usﬁal

. language-learning clasé ﬁhere the teacher can hear thé.studentS'
éronuuciations and immediately.correct théif errors, the stﬁdents.
“in thiircourse had no claésroon teacher énd had to fely on their
‘auditory ability to hear each sound clearly. They had to Se-aﬁle
to imitate the sounds and-to éompére médel souﬁds wiﬁh their own
sounds to try to correct their own pronunciations. Thus, sggdénts
without good éuditofy ability would not be able to succeed in this
course. - -

c. to have access to the push-button telephone. The push-button

telephone was the teaching medium and hence one.had to be accessible

to the student in order to take the course,

d. to have access to a tape recorder and a telephone receiver pickup.
As mentioned earlier, students in this course had to record and
compare the model sounds and their own sounds for selfncorrectioﬁs;

therefore they need these two pieces of equipment.
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H. Computer Programming and Hardware

The Mandarin CAI computer programs were divided into three parts: 

the main program, the history program, and the response program. The
main program was the largest of the three and contaiﬁed the curriculum
itself. The history program kept records of the students” blstory .of
learning; for example, with ;his.prégram, a student who had jusﬁ
finished Lesson 137wi11 automatically started at Lesson 14 the next
time he,o;.she logged in on the telephoﬁe. The fesponsé program kept
records of the étudents‘ responses to the questions of each lessbn.
The PDP-10 computer of the Institute for Mathematical Studies in
the Social Sciences (IMSSS) a; Stanford University was uéed and the

programs were written in SAIL programming language. Scott Daniels,

Ron Roberts, and Robert Smith helped design these programs..

2 s T
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1. Computer Audio System and Recording

The computer audio system that was used wasltﬁe_Deita_Hbdulatioq
. Audio System of IMSSS and had a reasonably good sound quality.

The Mandarin sounds in Lessons 3 to 23 were recorded bf.Professor
Kung~yi Kao and me and the rest of the lessons by.me alone. The
‘ recordings in English for the whole coufse were made gy Sﬁzénua Wong

Wa.




CHAPTER 4

POSSIBLE SIDE EFFECTS AND THEIR RFMEDIES

There are several possible slde effects to programmed instruction.

These effects and some attempted remedies are discussed in this chapter.

A, Students” Boredonm

This is a commom criticism about.pfﬁgrammed instruction. After

é short learning period, the repeated activity--which is without
- discﬁssion with classmates and teachers§ without slides, blackboard
'explanétions or pictures; without experiments or fiel& trips-~~becomes

monotonous and studeﬁts*feel bored. Since a CAI course is oﬁé kind of
,progrémmed instruction, it is subject to this effect too. rTé remedy
._thi#'effect, I arranged some actifities to maintain student’s interest

in learning; for example, T had a conference érrénged for éach student
for a cert;in amount of time after finished a certain numbér of lessons.
I met with the students wﬁen théy had coﬁpleted thé work through-
Lessons 10, 23,.30, 38, 45 and 55. :Each time thé éﬁudenfsimet'with me,
I checked their pronunciation on phonoiogical eleﬁents; tones,
_ vpcabulafy, and sentenceé, and I conversed with them in ﬁandérin. With
these activities, students wera less 1ikely to feel bored bécause they
had chances to use what théy had learned, This pqint is very important'
in.foreigu;language'1earningVbecaUSe language is ﬁo be uééd;r Only
through practical uée of the languageAdo students &evelopra genuine
interest in 1earning a language. According to Lambért, the motivation

~of the students is one of the important factors influencing their

success in learning a foreign language and is independent of general

2L
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intelligence and language aptitude [12]. So maintaining the studeﬁts'

interest (or motivatien) is a critical objective of the course.

B. Inaccuracy of Pronunciation

In this CAI course, the teacher could not listen to the students”
pronunciation and make immediate correction. Also, the speech
recognition of the computer audio systEm-was st111 in an éarly stége of

_develbpment. The coﬁputer was not yet capable.ofrrecogqizing'ail
speech or of correcting students’ pronunciation. Since immediate
correction is an important procedure in ﬁelping students pfonounce
accurately, this is a serious side effecﬁ'of the CAI.courée. i

compensated for this effect in six ways, as follows.

{a?. Handouts. The handouts I gave to the students included writteﬁf .
mateﬁials and figurgs, In the written materials for LESSODSVI an&.
2, I provided étudents.with simple_énd necessafy phonological
information about the phonological system of Mandarin and -
presented the_notions.of poiht and mode of éfticulatioﬁ.f In
Lessons 3—9,711~14, and 16-22, Y included a complete deséription
of; first, how to produce the Phonological'soundslaccording to
point and mode of afticulatioq,rtones, and spelling. Second, I
&esc:ibed the difficuities Americans-may havg whenrthey pronournce
.phonalogical sounds. For example, the English /B/ is héard as

' volced to the American ear,_whereaé /P/ is heard aé voiteless§ but
the modes of articulation for Mandarin /B/ is stop, ﬁnaspirate;-
for /P/, stop, aspirate. To the American, aspiration or lack of

aspiration has nothing to do with whether or not the stops.he
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hears are a like or different. So I suggested.to the student that
when he pronounces the Mandarin /P/, he should give adeﬁuate
aspiration. He should try to hold a piece of paper in_fronﬁ of
his mouth-duringlarticulation; if the paper recéives enough of a
‘shock from the aspiration to move it sharply, the aépiration is
proﬂably adequate. Finally, I proﬁided rough English equivalents
of Handarin.sounds'that prévide useful information for the
studeﬁts. For example,-in English there is no /zZ/ sound of-
Handafin. A loé of American students have difficulty proubuncing.
1Z/. After I told them that /Z/ is a rough equivalent to /ds/ in
[leads/, they;were able to produce a proﬁer pronouncianion_of-fzi.
(These materials were provided by Dr. Kungnji Kao of Stanfdrd
University.) .I included 53'figures to help tﬁe students
understand'thgse written materials. These aids could not
guaraﬁtee.fhat-the students would have accurate prdnunéiation, but

at least they helped the students” pronuuciation somewhat.

.(b). Discriﬁination training. Before having the.studenté practiée
pronunciation, I asked them to discriminate the sounds they were
going to pronounce. After the.studenps were able to discern
similarities and differences among the rEIated.sounds, it was
easier for them to pronounce them accurately; éven thqugh being
abie to ﬁiscriminate éounds correétly did not necessarily meén
'corfécf pronunciation. Pért'Z of Lessons 3, 5;'6,'8,-11, 13, and

16 were exercises in discrimination training.

'(C).‘Listening before pronouncing. In addition to discrimination
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training, T asked students to listen to sounds before pronouncing
them, From just listening, the students fbund the characteristics
of each new sound and co@pared them with the English sounds. This
"finding and a comparing helped them when theyhactually pronounced
these gounds._ Part 1 ané part 3 of Lessous 3, 6, 8, 11, 13, and -
16 weré designed for this purpose. Of course, not all the
.étudents have the'abilitf to find and compafe chéraéteristics.

For the students with this ability, listening was helpful.

(d) . Recording all the sounds while on the phone. The students

recorded all the sounds they produced as well as the model

sounds wﬁile they were on the phone (by:theluse of telephone
receiver‘pickup coil). After the class, the students cQuld
cbmpare their sounds an& the model. sounds and try to cofrect theif
pronunciation.- This self—compafison and correction procedure

. 5 : _ _
depended on the student;s ability to identify the similarities or
ldifferences between their soundé and the mbdel sounds. Different
students had different abilities. Somé.students were not able to

: identify the differences {3]. But the.studenté with this ability

‘were able to Improve their pronunciation with this ptocedure.'

(e). Comparing.the students’ sounds and. the model sounds. After the
| ~ students had finished Lessons 1 through 23, they_should_have bgén_
abie t§ proddce all the phonological sounds;-tﬁnés, and speiling.
correctly and:to-pronounce any Mandarin sound wi;hout problem.
Therefore, startingrfrom Lesson 24, I asked the students to

pronounce all the sounds by themselves before going to the
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teiéphone. When they were on the telephone, they could check
their pronunciation by comparing it with the model sounds. If

their pronunciation was correct, their confidence in their

- pronunciation was increased. If not, they were able to correct

their pronunciation by comparision. Of course, the students
without the ability to identify the differences between their

pronunciation and the model sound did not benefit. from this

 comparision process, but students with this ability did.

.

Correction of proaunciation during periodic meetings. 1In the.

first section of this chapter, 1 said that when the students had

finished Lessons 10, 23, 30, 38, 45, and 55 they met with me in my

office. At these meetings I checked their,prbnuntiations. If

_their pronunciation was good I told them so and complimented their

<

ability in order to build confidence ir theilr pronunciatioﬁ. 1f

their pronunciation was not accurate, I worked with them until it

- was correct. In addition to correcting their pronunciation, I

- told thém_where and vhy they were making mistakes. 1 also asked

the students to bfing a tape recorder to our conference each time,
so that they could record all the sound bath they and I produced.
If they needed more practice iIn pronunciation later, they could

simply play the tape recorder.




CHAPTER 5

EVALUATION

A. Experimental design.

Beginning Mandarin as taught in.the Asian Language bepa:tment

#t Stanford University is grammar qriented and the tgﬁtboqk is
Flementary Chinese, published by ShangWu, Peking, 19?2. This CAT
curricul&m.concentrated on conversation_an& uéed é ﬁe#t i-edited
nyself; hence there was no centrol groué available and it was
impossible to make any experimental comparision with regular class
instruction in this study. As it was quite safe to éssume.;hat ﬁﬁe
.sﬁudents did not know any Mandarin before téking this course, a

one-group posttest design was used.

B. Variableé.

(1). Dependent variables. The dependent variables fell into two groups:
recognition variables (y , ... ¥y, s ) and production variables
' 1 : 6 1 ' .
(Y » ..«¥ » 5, s ). The recognition variables were as follows:
7 13 2 3 -

“

phonological elements and association of phonological sounds
with romanized characters (measured as in frame f)

y : spelling (measured as in frame g)
¥y * tones (méasured as in frame h)
¥ : -vocabulary (measured as in frame m)

¥y : sentences {(measured as in frame m)

29
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y : responses (measured as in frame n)

s: smof vy, v, ¥, ¥, ¥y, and
1 1 2 3 4 5 6

g

The productionr variabes were the following:

y phonologicél elements
7

y : tones
3

y * vocabulary
9 _

'y : sentences
10 -

"y ¢t reponses
11

y : interest .
12 -

y : attitude towards CAIL.
13

(2). Independent variables. The following items were used as the
indeﬁendenn variables in the étudy:
X : interest
1

x 3 attitude towards CAI
2

x .t number of times loged in

3
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age
sex (M =1, F =0)

educational background (high school = 1, undergraduate = 2,
graduate = 3)

major (1inguistics or language = 1, other = ()

1, other = 0)

It

native language {(Chinese

race (Chineser= 1, other 0)

Mandarin~speaking family member (&es = }, no = 0)
Mandarin-~speaking friénd (yes = l,lno_=.0)
opportunity to hear Mandarin (yes = 1, no = Q)
average time spént 6n Lessoqs 3 through 23,
average time spent on Lessons 24 through 53

average time spent on the (entire) course

average time in between lessons (time not spent on lesscus).

{3). Student evaluation. _The_stﬁdents were asked to answer the

following 10 questions about the curriculum.

z 3
11

Z 3

2.

Do you feel that the material presented is worth learning?

"Are the handouts clear and well organized?'
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z : Are the parts of the lessons given over the phone well
" organized?

2z ¢t Are the exercises valuable in their own right?

z : Isit worthwhile to spend a long time on Mandarin phbnolégy
{(Lessons 1 through 23)?

~z ¢ Is the convenience of learning at.home or in the 6fficg
- worthwhile to you?

z 3 Is-the convgnience of being able to work on the program at any
time worthwhile to you?

z 2 Ié it heplful to talk to Peter aftef a short period of
learning? | |

Do you feel comfortable with this new way of learning?

N
a8

z : What is your overall evaluation of this course?
10 '
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C. Instrumentation.

Since there are no standardized tests for testing'Mandarin
cqmpetence for any levels and the goals of this curriculum, speciai
tests were constructed,fof this experiment. The tests that_&ere
constructed were be achievement tests to meaéure.mastEry'of the
lessons and questioﬁnaires to obtain the attitudes and persbnal
iﬁfo;mation of the students, The ﬁeasuring ins;rumenté consisted of
Short'multiple~chéice tests, achievement tests, and_coﬁposite
questiounnaire. | |

Short multiple~choice tests. There were altogether 132

'short multiple~choice tests (each consi;ting of about 10
items? for the 55 lessoné making'an average of 2.38 tests
per lésson. These tests were nobt used to evaluafe the
sgudeuté' performancérbut, rather, were pfésented as
exercises to the studen;s. The students had ﬁo answer at
least 807 of the test items correctly to pass the test and
to proceed to the next step of the leséon. ‘The results
of.these £ests‘were used to construcﬁfthe learning models

E déscribéd in Chapter 6. All of these testsfwere'given
over the telephone. fhe order of presentation of the
items in eachvexercise was rahdomized so that the students
could not péss the exercises by simﬁly ﬁemﬁrizing the
correct answeré as given. |

~-Achievement tests. The dependent variables will be measured

in these tests to evaluate the student’s overall

achievement at the end of the sequence.
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Lessons 54 and 55 were actually tests to measure

variables ¥y, ¥, ¥, ¥, ¥ ,and y . All these
1 2 3 4 58 I
tests were given over the telephone.

To evaluate variables y, y», vy, ¥y , and .y
: 7 8 2 - 10 11
The students were asked to pronounce all the phonological

]

elements, tones, vocabularies, sentences, and responées.
All of the sounds produced were recorded and evaluated

bj two native Mandarin speakers for ;he quality df the

pronunciations. The_evaluatbn sheet is found in.Appendix

- I. The average scores given by the two judges were the

scores for ¥, ¥, ¥, ¥ ,and y .
' -7 8 9 10 11 )
In the evaluation sheet, correctness of meaning shows
how correctly the student trahslated an Enoglish vocabulary
. . or sentence into the Mandarin vocabulary (y )  or sentence
: . | : (y Y, or how c&rrectly the student fespondzd with a
Haigarin utterance when he'heérd a ﬁandarin utterance
' vy ). .Respﬁnse speed means how fast the student
rel;cnded to an English vocabulary or sentence or to a
' Mandarin'utterance. The.faster the response, the more
fluent was the student in Mandarin. Accuracy of pronuncia-
tion is self-explanatory. I calculaﬁed the reliability 

of the scores for the two judges.

Questionnaires. Two composite questionnaires were designed:

One (Questionmaire I} was given to the students before
the start of their lessons to collect information on

all the independent variables, x , x, x, X , X,
' 1 3 4 5 )
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X s X, X, X 5, X and x . The other (Question-—
7 8 2 10 11 12 : :
naire IT) was given to the students after they had finished

the whole course to collect information ou variables Yy
' ) 12
Y o Z, Z . Z s Z s, Z, Z, Z, 2z, Z,and 2z .
13 1 2 3 4 5 6 7 8 -9 10
See Appendixes G and H for the two questicmnaires.

Computer~recorded histories. The computer recorded the

number of times a student logged in over the telephone, so

the information for variable x was automatically
available., The computer also recorded the starting and

ending times for,each lesson, so X , X , X s 5

. 13 14 15 16

and x could be calculated from these recorded times.
17 . . o

X




D. Administration of Experiment.

Recruitment of studeats. Two small advertisements of the course

were placed in Stanford Daily_apd Palo Alto Times and copies of a
small announcement (Figure 1) were distributed to-the public
iibraries in Palo Alto, Menlo Park, and Mountain View:and put on
bulletin boards on the Stanford ﬁniversity campus and in
_supermarkets within Palo Alto area.

The response was good with 34 return calls for information,IIB
of which resulted in appointments to meet with me. Since some of
the stﬁdents had to work in the daytime, I met.wiﬁh them iﬁ the

evenings and on weekends.

First meeting. Fach student at his or her first meeting recelved

written materials and- figures for the first 10 lessons togetﬁet with -
the two~page introduction to the curriculum shown'iﬁ-Appéndix.B; I
went over the material iﬁem by item with the student and then
demonstrated the use of the push-button telepﬁone'inlmy'office. The
demonstration included how to log in to the“computer sfstem through
the telephone and how to take eacﬁ lesson. After my &émbnstration,
the student was given a questionnaire to £ill out. This -
questionnaire (Questiﬁnﬁaire 1) was designed to obtain information

on the student”s background for evaluatibn of the curriculum,.

Other meetings. Meetings were held in my office after the students

had finished a certain number of lessons. Materials for the next

few lessons were given to them. An informal sessioun of reviewing
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FIGURE 1

ANNOUNCEMENT FOR THE COURSE

#######################################################################

i .
' #
# FREE COURSE. IN CHINESE (MANDARIN) CONVERSATION: #
# | -

# o - o

# THIS IS A COMPUTER-ASSISTED INSTRUCTION COURSE AT IMSSS OF
p . ,

# STANFORD UNIVERSITY. YOU MUST BE ACCESSIBLE TO A PUSH-~

E B

# BUTTON TELEPHONE TO TAKE LESSCONS AT HOME. CALL PETER WU,

# .

#  497-3084, 3-5 DATILY.

#

P | . | |
FHEHE R R
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the students” pronunciation, with corrections of their errors (if
any), followed. All.the Mandarin sounds pronoqnced by the students
were recorded. ‘The students’ performance and wéaknesses were
apparent from hearig the tapes, which could be of value to both

myself and others to revise the curriculum.

Last Meeting. At the last meeting, I gave the students another
questionnaire (Questionnaire IX) to £ill in and administered various
tests on_ the production of sounds. All the_studeﬂts' reponses were .
recorded éo ﬁhat the judges.could hear the tape and give.a

evaluation of the students’ achievements of Mandarin sound

‘production.
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E. Summative Evaluation.

Of the 13 students who took the course seriously and worked
on their lessons at the time of this writing, 6 had already finished

the entire course, 3 were still taking the lessons but at their present

pace might need at least two more months before completion, 2 had moved

out of the.aréa and thus had dropped out, and the remaining 2 ﬁad
stopped for unknown reasons. | -

| Thé six students who finished the whole course took an average of
86.83 days for completion. Considering tﬁe time required by the

experiment and the absence of any constraint or material reward (in

‘terms of credits, money, etc.) to the students, six, in my opinion, was

not too small a number of students, as the studénts could quit any time
they wished and their interest in learning Mandarin was the only thing l
that kept them in the course.

The f;llowing_is a brief description of the students:

Student 317: Hale, age 31, completed graduate education, f;bm ?he
Philippines; pareats Speék non-Mandarin Cﬁinese, student_Speaks.very-
littie Sou#h Fukienese_(pne'of the Chinese diaiects), native language
is Tagolog,-(a Philippine language); now an engineer.

Student 325: Haie, age 36, completed:Master's degree in

psychology, Caucasianj; native language is Englisﬁ, learned Spanish,

- French, Russian, and Portuguese; now a computer programmer.

Student 327: Female, age 28, completed'undergraduate degree in
biology, an American Chinese; native langﬁage'is Cantonese, speaks
fluent English; now a computer programmer.

Student 366: Female, age 51, completed undergraduate degree in
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physical therapy, Caucasian; native language is English; now a
hogsewife.

Student 371:._ﬁale; age 33, completed Ph.D. in philosdphy,
Caucasiani native language German, speaks fluent English, Spanish,
French, and Mayan, also speaks.some Japanase. |

 Studenﬁ 327: Female, age 33, undergraduate in his;ory, an
Eurasian ﬁi;h Chinese blood; native language is English, cénnot speak
any kind of Chinese at all; now a computer operator.

Dat# on the dependent variables, independent variables and the
avaluvations of the curriculum for each student are'prESEnted'in Tables

'1, 2, and 3, respectively.

f Because of the smali sample size (6}, strong results from the
stéfistical analysis ofrthese data for the summative evaluation were
not expected. The results éf the évaluation iﬁ this study were conly
tentgtivg aqﬁ were Intended to give possibly some indications of the
strength of the curriculum. However, as in psychophyéis experiments,
I have a large number of observations from single suﬁjects. The
'tgsﬁlts from figting the four learning models for éach subjgct'aré
reliablé. |

.'An.importgnt'pnint to note is that all the depeﬁdeﬁt variables
were measured without the students” being aware of a test situétiﬁn.
This was done_to ensure the studenfs' cogperation in the léarning
process, as well as to avoid any possiﬁle.Hawthorne effect (i.e.,.,:
atteﬁtion-ifself improves performance). As a consequence, the scores

obtained for the dependent variables are likely to be an underestimate

of the true scores of the tests.
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TABLE 1

DATA ON THE DEPENDENT VARIABLRS

Student
317 325 327 366 371 372
- Mean
(sd)?
y (12) 5.67 11 10.67 11 11 11.67  10.84
1 | ( 0.66)
y (10) 7 9 6 1. - 10 8 - 7.83
2 - - | ( 1.47)
y (10) 8 8 10 7 10 7 - 8.33
vy (12) 12 11 12 12 11 12 11.67
4 ' ( 0.52)
vy 12) 10 10 10 11 12 10 10.50
3 | | . | ( 0.84)
y (12) 12 12 11 11 10 0 10 11
6 ( 0.89)
s (68)  58.67  61.00  59.67  59.00  64.00 ~ 58.67  60.17
1 - | (2.0
y (12)  10.5 8 7 105 . 8 10 ©9.00
y(12) 11 9.5 9 10 10 10 9.92
8 | | . ( 0.66)
y (18)  15.5 9 13.5 14 16.5 13 13.58
9 | - - T 2.60)
y {18)  15.5 10 11.5 14 14,5 13 13.08
10 o S 2.04)
y (18) 15 10.5 10.5 13.5 13 10.5 12.17
11 g - o ( 1.94)
s (78)  67.5 47 51.5 62 62  56.5  S7.75
2 | - ( 7.58)
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TABLE 1 (Continued)

s (170) 145.5 130 132.5 121 148 138.5 . 135.92

3 , | | (10.14)
y (20) 16 17 15 17 17 16 - 16.33
7, | - - ( 1.37)
y (12) 12 11 12 12 11 12 11.67
¥y (12) 10 10 10 11 12 10 10.50
5 _ _ _ ' - ( 0.84)

y a2y 12 12 o1 11 10 10 1L
6 - ( 0.89)
s (68) 58.67  61.00 59.67  59.00  64.00 58.67  60.17
1 ‘ ( 2.07) -
y (12) . 10.5 8 7 10.5 8 10 9.0
7 | - : | ( 1.52)
yQa2 o1 9.5 9 10 10 10 9.92
y (18) 15.5 9 13.5 14 16.5 13 13.58
9 5 . ' - ' - ( 2.60)
y (18)  15.5 10 11.5 14 14.5 13 13.08
10 ' , ( 2.04)
y(18) 15  10.5 10.5  13.5 13 10.5  12.17
11 - o o ( 1.94)
s (78) 67.5 &7 51.5 62 62 56.5 57.75
2 | o 7.58)
s (170) 145.5 136 . 132.5 121 148  138.5  135.92
y (20) 16 17 15 17 17 16 16.33
12 o € 0.82)
y {30) 25 22 27 22 23 19 23.00
13 . B - (2.76)
_ , | |

The maximum score for each variable is indicated in parentheses

- after that variable; the standard deviation, in parentheses below the o
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TABLE 2

DATA ON THE INDEPENDENT VARIABLES

Student
317 325 327 366 371 372
' : Mean
(sd)
x 15 18 15 18 16 17 16.50 .
x 20 . 25 27 21 26 28 24.50
2 : ( 3.27)
x 64 214 76 97 - 58 58 94.50
3 | S | . (60.37)
x 31 36 28 51 33 33 35.33
4 - ( 8.12)
x 1 1 0 0 1 0
5
x 3 3 2 2 3 2
6
X 0 0 o 0 1 0
x 0 0 1 0 0 0
8
x - i 0 1 0 0 0
9.
x 0 0 0 0 0 0
10
x 0 1 1 1 1 1
11
x 1 1 1 1 1 0
12
x 34.2 30.7 30.7 - 36.1 22.8 35.5  31.67

13 R ( 4.92)
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TABLE 2 (Continued)

14
15

16

25.1

28.7

2495.3

65.2
51.5

2685.0

26.9 29.5 25.4
28.4 32.1 24.3

1989.1  3989.3 927.1

31.4 33.92
(15.52)

33.0 - 33.00
€ 9.57)

1489.8  2262.60
(1064.86)
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TABLE 3

' DATA ON COURSE EVALUATION BY STUDENTS

Student
317 325 327 366 371 . 372
. Mean
(sd)
z 3 3 3 4 4 3 ©3.33
1 | T (0.5
'z 3 3 3 & 3 3 3.17

2 o . (0.41)
2 3 3 3 3 3 3. 3.00
z 3 3 3 3 4 3 3.7
z 2 i 5 3 2 2 2.83
E _ . S (0.98)
z 3 3 3 -3 & &  3.33
6 . o g - (0.52)
z Y3 4 3 & & & 3.67
7 | (0
2 s 4 3 . & & 3.67
8 | | o . (0.52)
z 33 3 4 3 3 3.17
9 - o (0.4D)
z '3 3 3 4 3 3 3.7

10 R - | (0.41)
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The mean scores for the variables of recognition are shown in
‘Table 1. All the mean scores were ver} closes to their maximum scorés.
The mean scores for y (phonological elements) was Ib.SA §ut of 12.
The student missed §nl; 1.16 phénolbgical elements. On y (spelling).
the meén was 7.83 out of 10. It is my opinion'that the stidenté did
. very well; as this-test is very difficult even for a native Haﬁdarin.
.speaker. On y (tones), the mean was §.33 out bf 10. TIn this fest,
the students wgge required fo identify the_éones for pairs of -
“differenﬁ" souﬁds. If the sounds were the same fof eédh pair,
comparison of the tomnes within each pair might help the sﬁudents to
.identify the tones, but‘for'"different“ sounds wiﬁﬁin each pair, the
.aﬁvantage of comprispnrwés‘lost and identification of the tones became
more difficult. Therefore, I think the students also pérforﬁed well on
.:y . On ¥y '(vocébulary), the mean was 11.6 éut.of 12, which is qﬁite'f
h:gh. Oniky .(senﬁenée translation) aﬁd y (reéponse) the neans
were 10.5 ouz of 12 and 11 out of 12 respectgvely. Both exercises were
successful; the studéuts missed only 1.6 and 1.3 of ;he items,.the_.:
conteats of which are randomly.chosen.

| The mean ofr's (sum of ¥ , ¥ ,5 5,7 > and'f )v'was é score
1 .1 2 3 4 .5 . 6
for overall recognition ability; it was 60.17 out of 68. The students
did very well én'eaéh'pért of the test (phonological elements, spelling,
tones, focabﬁlary, sentencé translation, and reséénse)f One shoﬁld‘ 7
aiso beér in mind that the recognition of soﬁnds over the ﬁhone was
more difficult than in ordinéry conversation (becaﬁéé of_the fidelity

and intensity of the sounds over the phone) and that the students were

taking these tests without knowing that they are being tested. The
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standard deviation for s »y 2.07, is quite'sﬁall..indicating that the
students did uniformiy ﬁeil.on these vafiables. Therefore; I will say
that the curriculum was doing a good job in teaching the recognition 6f
sounds.

| Each sﬁudent's sound—production ability was evaluated by judges
Wun—-1 Chaﬁg and Josie Chen._ They are boﬁh.nativesMandarin speakers andr
- both gréw up and graduated from college.iﬂ Taiwan. Eéch has a Mésters
dégree from an Amerilcan ﬁniversity.' Théyrspéék excellént-Handarin ;nd
- were weil‘qualifiea to be judges for thisrstudy.

The evéluation sheét {see Appendix I) has five ﬁarts: phonological
elements (maxzimum score.= 12), tones (maximum score = 12); #otabulary
{maximum score = 18), sentence translation (maximum score = 18),.and

response (maximum score = 18). Evaluations of.the'phonological
elements and tones were according to respoﬁse speed and accufacy of
pronunciation, 6 points each; evaluaﬁions of ﬁocaﬁulary,.séntenée'
translation, aﬁd.response were according torresﬁonse speed,.accuracy of
_ bronunciaticn, and correctness in meaning, 6 points each. Meaning§ of
"response speed", "accuracﬁ of prdnunciatidn", and "correctness in |
meaning" are explained bn page 34..

The reliabilicty or consiétency of the two judgés wﬁs measured by
rank correlaéion, since thg 'saoref.as évéluated by a judge is an
' orainél measurement. The.rank corrélafion (TébIE'é) for y _ {phono-
logicai elements)rwas .957; for ¥y ftbnes),..OSS; for..y ! |
(vocabulary), .814; for ¥y (sénsence traﬁslation), .986?.for v
:(response), ;986; and for 1212 {total), 1.000. Ail.tﬁe rank .

correlations were very high, except for y , which might have been’
e 8
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much higher if it had not been for the ties (four students by Hun-~I
Chang and two by Josie Chen). CGCenerally speaking, the measurements of
cpnsiscancy of the judges vere very high except for tones,

The sound-production scores (Table 1) were not és good as those
for sound recognition.A The mean scores were quite a bit lower than the

maximum scores: 9 out of 12 for y , 9.92 out of 12 for .y , 13.58

| 7 o 8

out of 18 for y , 13.08 out of 18 for y , 12.17 out 18 for v ,
) 9 10 : 11

and 57.75 out of 78 for y . 1If we look closer, the students were

. , _ : 12
actually not doing that poorly in this area. Table 5 gives the scores

of R (respodse speed) and A {accuracy of pronunciation) summed over

y and y . Table 6 gives the scores of R, A and € (correctness
7 8 h _ o

of meaning) summed over y , y and y . Table 5 shows that the

: : 9 10 11
students were better in R than Aj; they can produce the phonological

elements and t&nes without ﬁuch hesitation, but the accuracy of .
pfonunciétion'is not that excellent. From Table 6, the students did
best in C, then R, and then A. The mean score of the fwo ju&ges

. fof -k {13.7) is still higher than that for  A {12), however, C
(13.1) is.the best.. That is to say, to the-native-nan&arin speakeré
(in ﬁhis case, the two judges), the students could communicate Setter
than they can proﬁonnce Mandarin. :I think ﬁhis.is an intefesting
point. Accoféing to Jékébovits [11], language is for communication.
He think that-high phonetic accuracy is not requifed for effective
communication and ié inordinately_difficulﬁ to aﬁtain in ény'event.

I thiﬁk Jakobovits is realistie. It is extremely'har& to find_a-

foreigner who speaks English without a foreign accent and an American

who speaks Mandarin without an American accent. Therefore, it may be
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DATA ON EVALUATION BY JUDGES

a Judge B
Judge A o

Student Rank  Score Rank  Score
y ({(phonological elements): rank correlation = .957

7 bA R A
317 2 118, 5) 1.5 10(6,4)
325 4. 9(5,4) 4.5 7(4,3)
327 6 8(4,4) 6 6(4,2)
366 2 11(6,5) 1.5  10(5,5)
371 4. 9{(5,4) 4.5 7(4,3)
37z 2 11(6,5) 3 9(5.4)

-.y (tomes): rank correlation = .085 - -

8
17 3 11(6,5) 1 11(6,4)

- 325 3. 11(5,4) 6 o 8(4,3)
327 6 " 8(4,4) 2 10(4,2)
366 | 3 11(6,5) 4 9(5,4)
n 3 11(5,4) [ 3(4,3)
372 3 t1(e,3) & 9(5,4)

y (vocabulary): rank correlation = .814
9 - . ‘ " :
RAC - -
317 2 16(5,5,6) 2 15(6,4,3)
325 6 9(3,4,2) 6 9(3,3,3)
327 5 . 13(5,3,3) 3.5 14(5,4,5}
366 4 14(5,4,5) 3.5 14(5,4,5)
371 1 - 17(6,5,6) 1 - 16(6,4,86)
372 -3 15(5,5,5) 5 11(3,4,4)
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TABLE 4 (Continued)

¥ {sentence translation): rank correlation = .986
10
317 1 '16(5,5,6) 1 15(5,4,6)
325 6 11(4,4,3) 6 9(3,3,3)
327 5 13(4,4,5) .5 10(3,3,4)
366 2.5 15¢(5,5,5) 3 13¢4,4,5)
37: 2.5 15(5,5,5)" 2 14(5,4,5)
- 372 4 14(5,4,5) 4 12(4,4,4)
'y' -(re5ponse): rank correlation = .986
11
317 1 15(5,5,5) | 15(5,4,6)
‘327 5 12{4,4,4) 5 9(3,3,3)
366 2 14{4,5,3) 2.5 13¢4,4,5)
371 3 13{(4,4,5) 2.5 -13(5,3,5)
y (total): fank'corrglation = 1.0007
317 1 69 1 66
- 325 6 52 8 . 42
327 5 54 5 49.
366 2.5 . 65 2.5 5% .
371 2.5 65 2.5 59
372 4 63 4 50
a . .

| Judge A was Mr. Wun-I Chang; Judge B was Miss Josie Chen.

b : .
R = response speed; A = accuracy of pronunciation;
C = correctness in meaning. ' : AR
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TABLE 5

_ SCORES OF R AND A SUMMED OVER vy
. | _ : g

AND ¥y
7 _
Judge A o Judge B

R A \ R A

317 (12 , 10) az , 8)

325 (Lo , & (8 ,  6)
327 (8 , 8) (8 , 4)
366 0 (12 , 10) - (lo , 9

371 (loc , 8) ' (8 , 3)

372 (12 , 10) (1o , 8)

Mean (10.7, 9.0) (9.3, 6.7)

‘R A

" Mean of the two judges: - (10.0, - 7.8)
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TABLE 6

" SCORES OF R, A, AND C SUMMED OVER y , y , AND y

9 10 - 11
: Judge A ,.- " 'Judge B
R A c R A ¢
317 (15 , 15., 17} (i6 , 12 , 17)
325 - (1r , 2 , 2) (9 , 9 , 2)
327 (13 , 11 , 14) (1., 10 , 12)
366 (14 , 14 , 15) (13 , 12 , 15)
371 (15 , 14 , 16) (16 ,. 11 , 16)
372 (14 , 13 , s Il

14y (10 11)

- Mean (13.7, 13.2 ,14.2) (12.5, 10.8 ,13.3)

) . R A " c L
Mean of two judges: (13.1, 12.0, 13.7)
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too much to ask for a perfect_pronunciation in foreignnlanguagé
teaching, and from the boint of view that.languége_is fdr‘communication,
the teaching of this course on éound production is reasonabiy gdod_e?en
though there may be a need for more concentration on the subject matter
of pronunciation. |
The mean score on variable of y - (interest in learning Manaarin
12 '

after finishing the course) was 16.33_(ou:'of 20). This means that the

students had a relatively high interest in learning after finishing

‘this course.

Also the mean score on y  (attitude toward CAI curriculum in
. 13 o :
teaching Mandarin after finishing the course) was 23 {out of 30) which

indicates that the students had a relatively poéitive attitude toward
the CAIL curriculum in teaching Mandarin conversation after taking'this
course. From the mean scores on y and ¥y , we may conclude that the-

: . 12 13
course wag relatively successful. At least the course did not

" discourage the students’ interest in learning Mandarin or produce'

‘negative attitudes toward the CAI Mandarin conversational curriculum.

It must be remembered, however, that the samplé was biased because

information-on y amd ¥y on the students who did not finish the
12 13 : : :

course is not available,

Let us look next at the students’ evaluation of this course. The

‘evaluation data are presented Table 3. For z (Do you feel that the

1 .

material presented was worth learning?), the mean was 3.33 (out of 4);

for z (Were the handouts clear and well organized?), the meaa was
2 .
3.17; for =z (Were the parts of lesson over the phone well organized?),
the mean was 3; on  z (Were the exercises wvaluable in their own
4 : . .
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right?), the mean was 3.17; for =z  (Was it worth speunding a long time
on Mandarin phonology?), the mean 3as 2.83; for =z (Was.the
convenience of learning at home or in the office wogthwhile to you?},
the mean was 3.33; for =z (Was the cﬁnveniencé of being able to.use

tﬁe program any time wort;while to you?)}, the mean was 3.67; for

z {(Was it helpful to talk to Peter after a short_peridd of‘learning?),
tge mean was 3.67; for z (Do you feel comfortable about this way of |

learning?), the mean was 3;17; and for =z {What is your o§er all
 ~evaluation'about this course?), the meanlgas 3.17.

Frqm.thé mean scores, we can see that there were no unfavorable
séores on any of the.items. Most bf the items had a mean of 3 or
slightly above. Howeve;,'fﬁe means for’ z6 ‘and 2z were higher and
closes to the maximum scores. The students seemed Zo enjoy very much

'being able to 1earn at home, in theroffice, or any place with a puSh;
bﬁtton tefephone any time that the computer was working.which was
considéfed a merit of this course. Also, the mean of 2z .  was very
-high, indicating that students needed more chances to tagk'to a native
Mandarin speaker to practice pronunciation. This will be{facilitated
by computer recognition of human speech. At present such recognition
.is beyond our technical capécity, but when a major breakthrough occurs
the enormous potential of a CAI curriculum in teaching foreign-language
convérsatibn will be fully realized. Uatil that time, occasional
contact befween studénts and a native Mandarin speaker is ﬁecessary in
order to have effective teaching in a CAI Mandarin conversational

course.

On z', three students scored 2 (Fair), one student scored 3 (Yes),'
5 .
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'aﬁd two students scored 4 (Definitely). The students éqoring 4 seemed
to realize the importance of the learning-of Mandarin phonﬁlogy to the
learning of Mandarin conversation. After learning all the ﬁhpnological
sounds and rules of Mandarin, the students could pronounce any |
vocabulary iten correctiy, even withoutfthe hearing the model sounds

before, just by looking'at the romanized representation of the Chinese

characters. But the lessons on the phonology might have been a bit

lengthy and students might have felt bored, because all the students
scoring 2 had higher scores on oral production than the ones scoring 4.

For the students with better language aptitude, the time devoted to

- learning phonology could have been shorteﬁed._ If they spent too much:

“time on the phonology they had already learned, they could begin_to'

feel bored.

All the students appeared to feel comfortable abbut this newrhay

of learning, as indicated by the mean score of'3,17 on .z . This

. _ 9
implies that this way of learning (reading the handout first and then

spending 25 minutes on the telephone) was acceptable to the adult
student.

The mean for =z was 3.17, and all the students judged the
10 '

‘course "Good". There were no scores of 2 (Fair) or 1'(Pbor). The

students” evaluation of this course was positive and encouraging.
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F. Data Analysis

The following data analysis was to investigate possible
" relationships between the variables.
Correlations between recognition and productioun were as follows:

for phonological elements r = .1598, for tones r

I

~.8204, for

vocabulary r = .1943, for sentence translation r

i

.5754, and for
response r = -~.2197. These product-moment correlations indicate that
 racognition and production of sounds may involve different skilis.

‘The correlation of the production of phonological elements (y )

7
and tones (y ) are resonably high (r = .7937%). This indicates that
' 8

. the production of phonclogical elements and tones may use a gsimilar

skill, The correlation of the productions of vocabulary '(y Y and

. 9
sentence (y ) is .8879*%, which is alsc high and indicates that the
10 ' ' _
productions of vacabulary and sentence require a similar skill,

translation of English into Mandarin. Also the correlation is .8693%*

for production of sentence (y ) and response (y ). The high
10 11
‘correlation indicates that the production of sentence and response may

- take same skill, that is, the production of a sentence.

The fact that some persons felt the course was interesting (y )

, 12
might be related to the fact that they could work on the lessons at any

time (z ) and might be due to talking to me after a short period of
7 ,
learning (z ). The correlation between y and =z  is .7906% and
8 12 7 :
between y and =z 1is .7906%.
12 - 8 _
Older persons had longer inteval between the lessons. The

* significant at the 10% level. 1t = .7293 with df
*%. gignificant at the 57 level. r L8113 wich df

4.
4.

it
i
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correlation between of x and x is .7695%. The older person may
4 16 . .
like to take course at a more comfortable pace while the younger person

may prefer to finiﬁh the course quickly.
The person who felt comfortable with this'neﬁ'way of learning had
a better evaluation on the course. The correlation between . z  and
9 ,
z is 1.0000%*.
10 . .
Again, a word of caution: the sample size was small and the above

obsexrvations are only tentative and meant to serve as possible

guidelines for future studies.
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G. Formative evaluation.

In providing a formative evaluation of this curriculum three
points should be noted: the strengthening of students on the
production of tones, the correction of errors in the curriculum, and

more student control of the lessons.

Strengthening of students on the production of tones. Duriﬁg.the
first few meetings with the students, non-Cantonese studenté'appeared
to have difficulty wiﬁh thé pronﬁnciation of tones of non~monosyllables;
and so at later meetings, emphasis was placed on the.pronunciation.of
tones and the students were requested to pronounce the four tones not
only forward but also backwards (usuallyrthe students weré required to
pronounce the four tones oﬁly forward). It appeared that students made_
some improvement in the production of tones after special attention was
given to it, but further study is needed to substantiate the statemeunt.

Correction of errors in the curriculum. Even though the handouts

anﬁ lessons over the telephone had been checked two or more times, some
" errors were detected by the first students éttemptiﬁg the ieésdns.
Corrections were nade immediately.after thé students had informed me

of the errors so that the lessané presented the other‘studeﬁts would be 

_free of errors.

More student céntrol over the léséons.l‘Some of ;he students felt
that they did not have enough control over the.lessons because they
could hear only the sounds given By the lessons and could not get the
sounds that they wanted to hear a second time. The Mandarin sound

dictionary (Appendix F) was created for this purpose; students could
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hear any Mandarin pbonological sound as many times as they wish. Plans
for a Mandarin vocabulary dictionary were abandoned as there are only

- 12 keys on the phone dial and codings for each vocabulary would have

been very complicated.




CHAPTER 6

LEARNING MODELS

A. Models

Four different learning modéls were constructed separately frpm
the results of all the multiple choice tests in the course and were
evaluated according to their fits to these results. The models warer
app;ied to the data.for each individual student and froh the goodness
of fit of'each model to the data, we were ablerto tell how.a student
‘learns. |

In the folloﬁing are presented the axioms for the four medels.,

- The identification and trial axioms are the same for all four models

and are presented first.

Identification Axioms

Il. There is a finite number of states in a given order, denoted
by 0’1,.-.’1’...’n.

. I2.  Every student starts from state 0.

-Trial Axioms

Tl. TFor each state 1, there are m trials, which are denoted
- i .
by 1,.nepdsev.,m .
. i ,
T2. Each trial comtains t©  subtrials, which are denoted by 1,.
. .
sesKgeansl o

i .
‘T3.  Exactly one stimulus is sampled on each subtrial.

60
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T4. There are r stimuli for each trial and they are randomly

i
assigned to the subtrials.

SIMPLE MODEL (Model 1)

Response Axionm

Rl. Probability of success for each subtrial is independent of
the order of the subtrials and the number of trials and states, i.e.,

P = P
ijk
‘where 1 = 1,2,...,n.
j=1.,2,...m .
i
k=1,2,...,7 .

Mastery Criterion Axioms

_Cl. C:iterion of mastery of a given state for all students (or
decision rule on whether a student will stay in the same s?ate or be
promoted to the next state): .A studént who séores at least SDZ(r ) in
a given ;rial of state i 1is considered as having mastered stateiri;'
otherwige, tﬁe student has not mastered state i. 1If a.student has
hot mastered state i, he will stay at state 1 and will be given
another trial. If a student has mastered state "1, the will go to
state (i + 1). | _ o

C2. The probability of going from state (i -~ 1) to.state i at
the‘end of.a trial is €, where 1= 1,2,3,...,0.

i
 Here state corresponds to frame for each lesson, and n is total
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number of frames in the curriculum. Irial corresponds to the

number of times the students do the same exercise. Trial ! means
that_the student does the.exercise the first time; tfial 2 means

that the student does.tﬁe'same exércise the second time, etc.
Subtrials correspond éo the order of items presented in the exércise.

-Hodel 1 simply says that a student does not make progress as the

subtrials or trials proceed. It means that the student is not able
to learn, which may be because either the curriculum is too difficult}

" It also may be that student has a low language aptitude.

SINGLE OPERATOR LINEAR MODEL (Model 2)

Response Axioms

Rl. Al13 stimuli in the jth trial of any étate have the same
probability ‘p of being responded to correctly, i.e., p =p

i | TV
for 211 i and k.

RZ2., A student.who fails to respond to a stimulus correctly on
the jth trial, Bj reinforcement his probability P of responding
to the same subtrial correctly on the . (3 + 1)th tri:i is increased.

This increaéed probability is

P =a(p )+ (1 ~a),
e

where j = 1,2,3,...,(m ~ 1).
. i '

Mastery Criterion Axioms

Cl. Same as Axiom Cl of Model 1.
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Model 2 says that student will learn as trials proceed but will
not learn as subtrials proceed. Since the stimuli preseat for eacﬁ
subtrial atre not necessarily related, I think this model_will_probabiy

describe student learning most appropriately.

SERTAL EFFECT MODEL (Model 3)

Response Axioms

Rl. All stimuli in the kth subtrial of any trial in any state

-have-the-same probébility p of being responded to correctly, i.e.,
k - :
P =D for all i and j.
ijk k

R2. The probability of success in the (k + 1)th subtrial of any
trial is greater than in the kth subtrial of the same trial,_i;e.,
P =b(p) + (1 - b),
k+l k ' ‘ '
: - where k =1,2,...,(r -~ 1).
S i

Mastery Criterion Axioms

Same as in Model 1.-

Hodél 3 says that.a student léarns as subtrials proceed and that
he will not learn as trials proceed. As stéfed before the étimuliﬁ
for each subtrial are not.neceésarily connectedg thgfefora it does not
~look likely thaf the model will £it thé data very well. If it turns
out that the model fits the data, then my stateﬁent about the |

connections among stimuli for each subtrial is wrong.
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SINGLE OPERATOR LINEAR AND SERIAL EFFECT MODEL (Model &)

Response Axioms

Rl. The probability of success on the kth subtrial of the jth

trial is the same no matter what the state is, i.é., P =p  for
ijk jk
all i.

R2. The probability of success in the (k + 1)th. subtrial of the
jth trial.is'greater than in the kth subtrial of the same trial,

i.e.,

P =b(p )+ (1 ~b),
i sktl jk ' ) .
where 1 = 1,2,...,m - and
i
k=1,2,...,(r -~ 1).
i
R3. A student who fails to respond to a stimulus correctly on the

€

kth subtrial of the jth trial, by reinforcement his probability

rp' of responding correctly to the same éubtrial in the (j + 1)th
j+l,k '
trial is increased. This increased probability is
p  =alp )+ (l~a),
J+Lk ik . : »
) where j = 1,2,3,...,(m =~1)

o _ i

k= 1,2,3,.-.‘,t -

: i

Mastery Criterion Axioms

'”Cl. Same as Cl for Model 1.

This model is a combinatioﬁ of Model 2 and Model 3. The model

‘says that a student will learn as trials and subtrials proceed. This
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model implies both that the stimuli for each subtrial Are counected and
that the degree of difficulty of the material in the curriculum is
adequate for the student. .

Also, if either Model 2 or Model 3 fails to fit the data well this
model will not fit ﬁhe data well either because this madel is a
combination of the two.

From the above discussion, we see each model has its own intereét.'
'By fitting the models to the data, we can seé whethef tﬁe student
learns as thé.trials or as the gubtrials.proceed, In addition, from
the size of the parameters a and ‘b, we can see ho#.fast the student

learns as the trials or subtrials proceed.
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B. Estimation of parameters.

The least—squafes method will be used to estimate all of the
parameters in fhé four models. Maximumﬂlikelihoéd estimétors.will not
be used since the maximum likelihood funections for Models 1, 2, 3 and 4
are extremely complicated. The.parameters to be estimated for each

model are:

Model i: P
Model 2: »p, a
Model 3: p, b

Model 4: p, a, b.

‘1 4if a student’s answer is incorrect,

let x =
ijk . :
0 if a student’s answer is correct:

where 1 0,1,2,...,n (index for state),

j = 1,2;..;,m (index for trial),

i
k=1,2,...,r  (index for subtrial).
i.
Also let pix =1) =g,
' ijk :
P(x =0)=1+-qg=p.
C ijk .

'Mndgl 1z

2
-LetL=EZZ(x - q) .
ijk  1ijk

After taking the derivative of I with respect to gq, we have:
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a=G35x )/OSIL).
ijk ijk  ijk

Model 2:
| j-i 2
Let L =35% (x ~a q).

Cijk ijk

After taking derivatives of L with respect to q and a, we have:

i-1. 2. 2m
q=[735x a (1-a)l/(2X1~a )] | (N
ijk ijk ik
: j~2 , 2(j~2)
S>FESx (3-Da  ~2aq3TS (5~ Da =0 (2)
ij=2k ijk ij=2k .

Substitue q of equation 1 in q of equation 2 and solve for a.
Sometimes, it is impossible to find the exact root of a for equation
1. T use Newton’s method of root approximation to estimate a. I thea =

substitute the value of a in equation 1 and solve for q.

Model 3:
T ‘ ' - k-1 2
Let L = 222 (x - b q) .
ijk  ijk '

After taking derivitives of L with respect to a and. q, we have:

, k-1 2 2r. _
g=10222x b (1 -b)HI/IZ2(Q ~-b ). (3

ijk ijk 13 o
. k-2 : 2({k~2) ,
T¥S x (k~1)b -DbgTES (k- Db = 0. (4)
ijk=2 ijk C o ijk=2 ' :

Substitute q of equation 3 in q of equation 4 and solve for

'b. I then substitute the value of b back into equatioﬁ 3 and solve

for q.
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Model 4:
N j-1 k-1 2
Let L =327(x =~a gqb ).
- ijk  ijk :
Again, after taking derivatives of L with'respect to a, b and

q, Wwe have:

_ j~1 k-1 2 2 2m 2r
g=[G¥x a b Y1 ~-a)l-b)I/[Z(~a HL-b ).
i3k ijk _ , i
| ()
k<l -2 O 2(5-2) 2(k~1) _
223 x b (§- la ~qa S25 (§ ~ 1)a b =0. (6)
Cij=2k ijk 1§=2k
| -1 o k=2 | 20§-1) 2(k-2)
S5 x a (k-1 -qgb:3FZ (k~1)a b = Q. (7
i3 : 1ik=2 -

Ajk=2 ijk

Substitute q of equation 5 into equation 6 and equation 7. Then ’
solve for ‘a and b simﬁltaﬁeously; Again, an approximation method
estimation will be used (some_t_imes, ‘by trial and error method}. After..

. the valu%-:s of. aA'r and b -are found, substituté the values.df. a and b

back into equation 5 and solve for q.

Equations 2, 3, 4, 3, 6 and 7 look formidable. But after
 substitution of 0 and 1 for x , the equations lock much simpler.
ijk '
All the above calculations are done with the computer.
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C. Evaluation of the Models

Two statistics calculated from the actual data will be compared
with their theoretical counterparts of the four models. The two

statistics are:

gy =3(T /cC ),
Ak =1 jk ik
where N
T = the total number of errors on subtrial k .in
h trial j over all states,
C = total number of appearaﬁces ofrsubtrial k in
h trial j over all all states,
U = the sum of the proportion of total érrors for the
A first A trials for somé fi#ed k (of'subtrial), ;
V(U ) = the variance of U ,
Ak Ak

Since the data for the first five subtrials and the first two

trials are more complete, T only calculate U

and V(U )

"Ak
1,2,3,4 and 5 and A = 1,2.

Let me explaih more about tham:
2 x

i ijk

E(T ) =E(Zx )=C E(x )
jk 1 ijk jk i3k

E(T /C ) =E(x )
ik jk 1ik

for k =
- Ak -
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J A
E(U ) = ZE{x )
Ak j=1  ijk
1§
= Model 1: E(U )} = Aq
Ak
A-1 A
Model 2: E(U ) =q + aq + ... + a q = ql(lL ~a)/(1 ~ 3a)]
i . : k-1
i Model 3: E(U ) = Agb
Ak :
k~1 k-1 CA~-1 k-1
Model 4: E(U )Y =gb + agh <+ ...+ a qb
' Ak '
k-1 A
=qb ((1 ~a)/(l - a)l}
! V(U )=V(2 x Yy = 2 V(x )  (Here, independence
- Ak j=1 ijk  §=t  ijk o -
k-
i .
over the trials is assumed.)
Model 1: V(U ) = Aq(l ~ q)
' . Ak
!
A 3-1 - i1
Model 2: V(U ) =2 a q(l ~ a q)
Ak j=1
| k-1 kel
Model 3: V(U ) = Agb (1 -~ qb )
: ) Al )
A j-1 k-1 j~1 k-1

Model 4: V(U )=32a gb (1L ~-a gb )
- Ak j=1 ) '
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D. The Fit of the Models

The models were fitted for éach student, and the estimatéd valﬁeg_
of the parameters show how effectively the sfudent learned. The
estimationgrof the parameters and the expected values from.the
resulting fitted models were compared with the observed valués for each

student.

Student 317:

Model 1: Simple Model
p = .9301075

jk

Model 2: Single Operator Linear Model

p = .9296552, a = .7107843

3 Expected Observed
1 .9296552 - .9298487

2 -9500000 .9500000

Model 3: Serial Effect Model

p = .9024364, b = .9303846




e
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k Expected Observed
1 .9024364 .9047619
2 .9092284 .9285714
3 9135475 - .9523810
4 .9214267 .9404762
5 - «9268966 .9166667
6 .9319857 .8902439
) .9367206 .9538462
8 .9411258 .9375000
-9 . 9452243 .9629630
10

.9490376 .9166667

In Model 2, ar= .}107843. This implies tﬁat student 317 had a
fast learningISPeed. If he missed some of the items on the first trial;
he took care of most of those items on the second trial. |

In Model -3, b = .9303834. This implies that either.Student-BIT
does not learn much as the subtrials move on or the diffiéulty

associated with each stimulus is different even with the random -

assignment of the stimuli to the subtrials of each trial.

‘Model &4: Single Operator Linear and Serial Effect Hodel

a = .8390610, ~ b= .9634405, p = .9186229

p = .8390610 X p  + .1609390  for fixed k
h -1 :

P = .9634405 X p

+ .0365595 for fized j
k k~1 ) ’ . :
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TABLE 7

COMPARISON OF OBSERVED AND EXPECTED PROBABILITIES FOR STUDENT 317

Model 2

i k Observed Model 4 Model 3 .Hodgl I T ¢
jk* jk
9146342 .9186229  .0024364  .9296552  .9303882 7 82
.9268293  .9215980  .9092283  .9296552  .9303882 6 82
9512195  .9244643  .9155474  .9296552  .9303882 4 82
.9390264  .9272259  .9214266  .9296552 | .9303882 5 82
.9146342  .9298865  .9268966  .9296552  .9303882 7 82
.8875000  .9324498  .9319857  .9296552  .9303882 9 80
.9523810  .9349194  .9367205  .9296552  .9303882 3 63
.9354839  .9372987  .9411257  .9296552  .9303882 4 62
.9615385  .9395010  .9452243  .9296552 9303882 s
.9130435  .9417995  .9490375  .9296552  .9303882 4 46
.5000000 .9317197  .9024364  .9500000  .9303882 1 2
'1.0000000 .9342159  .9092283  .9500000  .9303882 0 2
1.0000000 .9366210 .9155474  .9500000 ° .9303882 0 2
1.0000000 .9389381  .9214266  .9500000 .9303882 O 2
1.0000000 .9411705  .9268966 9500000 ,9303882 2
1.0000000 .9433212  .9319857  .9500000 .9303882 0 2
1.0000000 .9453934  .9367205  .9500000 .9303882 0 2
1.0000000 9473898  .9411257  .9500000  .9303882 0 2
1.0000000 .9493132 .9452243  .9500000 .9303882 0 2
1.0000000 ~ .9511663  .9490375  .9500000  .9303882 0 2
- a . ’
j = trial; = subtrial; Observed = observed probability of

k
correct; Model h = expected probability of correct according to Model
hy, where h=1, 2, 3, 4. -
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TABLE 8

COMPARISON OF OBSERVED AND EXPECTED U FOR STUDENT 317
o - | Ak |

3 k Observed Model 1 lodel 2- Model 3 Model &

1 1 .085366  .069612  .070345 - .097564  .081377
1 2 .073171 069612 .070345  .090772  .078402

' 1 3 -048780 .069612 070345 .084453. .0753536 .

1 4 .060976  .069612 ~ .07035  .078573 072776
1 5  .085366  .069612  .070345  .073103 = .070l14
2 1 .585366  .139224  .120345  .195127  .149657
| 2 .2 .073L71 139224 .120345 181543 144186 |
23 .048780 139226 .120365  .168305  .138915
2 o | .060976 - .139224  .120345  .157147 .133836

2 5. .085366  .139224  .120345  .146207  .128943
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TABLE 9
COMPARISON OF OBSERVED AND EXPECTED v(uo ) FOR STUDENT 317
' Ak
k  Observed Model 1  Model 2  Model 3  Model 4
1 .078079  .064766  .065396  .088045  .074755
2 .067817  .064766  .065396  .082532  .072255
3 .046401  .064766  .065396  .077320  .069830

4 .057258  .064766  .065396 - .072400  .067478

5  .078079  .064766  .065396  .067759  .065198
1 .328079  .129532  .112896  .176090  .138373 -
‘2 .067817  .129532  .112896  .165064  .133712

3 .046401  .120532  .112896  .154641  .129192
& .057258  .129532  .112896  .144799 .124811

5 .078079  .129532  .11289  .135519  .120566
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From Table 7, 8 and 9, the data‘on Model 2 and lModel 3 show that

the best fit to the observed data is provided by Model 2._‘In Model 2,
the expected and observed probabilities are very close. Model 4 did
not provide a very good fit to the déta. . This may be caused bf the
‘poor fit of Model 3 to the data.. If both HModel 2 and Model 3 havela
good fit, then Modgl 4 will have much better fi;. The poor fit of
ﬁodel 3 to the data is expected because the degrees of difficulry for
_each item (or stimulus) are not necessarily the‘same. ‘Since Model 2
‘has the best fit; we can see that Student 317 did learn very wéll over
the trials.

None of the models fits well on Y and variance pf U becagse

Ak Ak

the C are too small. All the C are 2, which is not enough-to
2k : 2k -

generate a good fit of the models to the data.

h]

Review lessons

Model 1: Simple Model
p = .9182283

' Model 2: Single Operator Linear Model

p = .9183674, a = .999999999
L
3 expected observed
1 .9183674  .9260700
2 .9183674  .8656716
3

.9183674 7777778




R

Model 3: Serial Effect Model

P

that: p in Models 1, 2, and 3 for the review lessons is lower than for
the non-review lessons; the values of a in Model 2 and the values of

b in Model 3 for the review lessons are higher than for the nonreview

review léssons as he did in the nonreview lessons at the beginning of

.8849805, b = .9349897

k expected observed
1 . .8849805 .91 66667

2 .8924579 .9166667

3 .8994493 .9333333

4 .9059861 - .9333333

5 -9120980 .8166667

6 .9178125 .9000000

7 . .9231556 .8983051
8  .9281512 .8813559
9 .9328222 .9827586

10 .9371894 1.0000000

learned before.

Student 3253

Model 1: Simple Model

= .9011407

I»k

77

In conmparing the review lessons with the nonreview lessoms, we sea

" lessons. These imply that Student 317 did not learn as well in the

the lessons, but then he picked up slowly as the trials and subtrials
~went on. I think this might be due to the forgetting effgbt'and the

feeling of being bored to have to learn something that one has already




78

Model 2: Single Operator Linear Model

p = .8878788, a = .6973245
1 .

3 Expected Chserved

1 .8878788 .8873995
2 .9218151 .9259259
3 .9454798 .9275362
&4 .9619817 .9714286
3

.9734889 1.0000000

Model 3: Serial Effect Model

P = .8432740, b = .8922922

~k  Expected observed
1 .8432740 .8260870
2 .8601546 .8869565
3 .8752171 .9130435
4 .8886572 .8869565
5 -9006496 .9043478
6 .9113504 - .9203540
7 .9208987 .9565217
'8 .9294185 .9090909
9 .9370207 .9090909
10

-9438041 .8970588

In Model 2, a = ,6973245., This implies that Student 325 hés a
fast 1earﬁing'rate over trials. 1Im Model 3, b = .8922922. This
Iimplies thﬁt_Student 325 learned 1little as the subtrials moved on or

.the difficulty associated with each stimulﬁs was different; Here, we
can see that the smaller the value of a or b the faster tﬁe

learning rate is over the trials or subtrials.
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Model 4:.Single Operator Linear and Serial Effect Model

a = .7005918

b = .9196347

p = .8455833

p = .7005918 X p  + .2994082  for a fixed k

T 31 -
p = .9196347 X p  + .0803653  for a fixed j

k k-1
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TABLE 10

k Observed Model 4 Model 3 Model 2 Madel 1 T C |
"
I .7976191  .8455833  .8432740  .8878788  .901l407 17 84
2 .8928571  .8579930  .8601546  .8878788  .9011407 9 84
3 .9047619  .8694055 .8752170 .8878788  .9011407 8 84
4 .8600476  .8799007  .8886571  .8878788  .90L1407 11 84
5 .8690476 .8895526  .9006496  .8878788  .9011407 11 84
6  .9146342  .B984287 | 9113504 .8878788  .9011407 7 8
7. .9692308 .9065915 .9208987 .3878788  .9011407 2 65
§  .8888389 .0140983  .0294185  .8878788  .00L1407 7 63
9 .8833889 .9210018 .9370207 .8878788  .9011407 6 S&
10 .8913044 .9273505 .9438041  .8878788  .90l1407 5 46
1 .9000000  .8918169  .8432740 .9218151  .9011407 2 20
2 .8500000 .9005111  .8601546 f.9218151 .9011407 3 20
3 .9000000 = .9085065 .8752170 .9218i51_ 9011407 2 20
4 .9000000 .9158595 8886571 ..9218151- 9011407 2 20
5 1.0000000 9226214  .9006496  .9218151 ;961140? o 20
6 .9000000 .9288400 .9113504 .9218151  .9011407 2
7 .8823529  .9345588  .9208987  .9218151  .901l407 2 17
'8 1.0000000 .9398180  .9294185  .92181S1  .9011407 © 16
9 1.0000000 .9446545  .9370207  .9218151 .9011407 0 14
10 .9230769  .9491026  .9438041  .9218151 - .9011407. 1 13

20
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TABLE 11 !

COMPARTSON OF OBSERVED AND EXPECTED U  FOR STUDENT 325
Ak '

k  Observed Model 1  Model 2  Model 3  Model 4

1 .202381 .098859 .112121 156726 154417

2 .107143 .098859 .112121 .139845 142007

3 095238 .098859  .112121 124783 .130595
4 .130952 .098859  .112121  .111343 ,1200§9
5  .130952 .098859 .112121 .099350  .110447
1 .302381 197719 .190306  .313452 | .262600
2 .257143  .197719  .190306  .279691  .241496
3 .195238 .197719 .190306 . .249566 -.222033
&4 .230952 197719 .190306 = .222686  .204240

5 .130952 .197719 .190306-  .198701  .187826
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TABLE 12

COMPARISON OF OBSERVED AND EXPECTED V(U ) FOR STUDENT 325

Ak

j k Observed Model 1 Model 2 Model 3 Model 4

1 1 .161423 -.089086 .099550 . .132163 .130572

1 2 .095663  .089086  .089550 1120289 .121841 1
1 3 .086168  .089086  .099550  .109212  .113540
1 4 .113804 = .089086  .099550  .098946  .105675
1.5 .113804  .089086  .099550  .089480  .098249
2 1 .251423 178172 .171622  .264326  .227052
2 2 .223163  .178172 - .171622  .240577  .211432
2 3 .176168  .178172  .171622  .218424 . .196662
2 & .203806  .178172  .171622 . .197891  .182736.

2 5 . .113804 - .178172 L171622  .178960  .169540

i
¥
j
¢
4




._.-.-m,....q...a-m.;»_-.{

From Table 10, 11 and 12, the best fit of the expected
probabilities to the observed probabilities is provided By Model 4. -

This is because the student learns over the trials and subtrials even

‘though b is a bit high. The best fit of U is Model 4 as expected,

Ak

'because Model 4 has the best fit of expected probabilities to the

observed probabilities. Also, the best fit of V(U ) is Model 4, even
: : Ak ' ,
though none of the models has a good fit., This may be because the

independent assumption is too strong.

Review lessons

" Model 1: Simple Model

p = .8793104
ik

Model 2: Single Operator Linear Hodel

P = .9319759, ) a = ,5245632
i Expectéd observed
1 - .8319759 .8705179
"2 .9643171 .9264706
3 - .9812820 ©1.0000000

. Model 3: Serial Effect Model

‘p. = .B8298287, b = .9330568
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k Expected observed
1 .8298287 . .8474576
2 -8412205 .8474576
3 .8518497 .9322034
4 .8617674 .88135359
5 .8710211 .8135593
6 .8796554 -9152542
7 .8877116 .8620690
8 ©.8952286 .8965517
9 .9022423 .8947368
10

.9087865 .8863636

Froijodel 2 of the review lessons, 'p = .9319759, which is higher
than the corresponding p (= .8878788 ) of nonféview lessons., This |
implies that Student.325 has not fogotten much when he did the review
lessons. Also in model é éf review lessons, a = .5243632, wﬁich is
lower than the a (= .6973243) of nonreview léssons.' This iﬁdicates
that the éfudent who did not forget.much recalled more quicklyras
frials went on. Sﬁ;dent 325 did not learn much on both review lessons

and nonreview lessons as subtrial went om.
Student 3273
Model 1: Simple Model

p = .8347826
ik

Model 2: Single Operator Linear Model -

P = .8344227, a = .999999999
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j Expected Observed’
1 .8344227 -8707015
2 .8344227 .7211539
3 .8344227 ~ .6093750
4 .8344227 .8400000

' Model 3:

Serial Effect Model

p = .7821643, b = 94883585
k expected observed
1 .7821643 .8058252

-2 .7933048 .8640777
3 .8038755 .8252427
4 .8139056 .8349515
5 .8234227 .8155340
6  .8324531 .8118812
7 .8410217 .8518519
8 .8491521 .8625000
9 .8568667 .9000000

10 .8641867

.7796610

The large value of a in Model 2 and the value of b 1in Model 3

on.

f .
It

.6589000, b = .9999000,

p = .6589000 X p + .3411000
k| 3-1

P = .9999000 X p + .0001000
k k~1

'imply that Student 327 did not learn much as trials and subtrials went

‘Model 4: Single Operator Linear and Serial Effect Model

p = .8404119
:for fixed k

for fixed j.
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TABLE 13

COHPARISON OF OBSERVED AND EXPECTED PROBABILITIES FOR STUﬁENT_BZ?

k

Model 3

Observed Model 4 Model 2 HModel 1 T C

ik ik

1 -8414634  .8404119 .7821643- .8344227  .8347826 13 82
2 7.9146342 8404279  .7933047 -.8344227. .8347826 7 82
3 .8780488  .8404438 .8038754 '.8344227 .834?826 10 82
4  .8780488  .8404598  .8139055  .8344227  .8347826 10 82

| 5_ .8536585 .8404757 .8234227 -;8344227l .8347826. 12 ‘82
6 .83750b0 .8404917 .8324531 | .8344227  .8347826 -13 80
 7 -9047619 .8405076 .8410217  .8344227 .834?826 6 &3
8 .8870968  .8405236  .8491521 .834422?:. .8347826 7 62

9 .9230769  .8405395 .8568667  .8344227  .8347826 - & D52
10 ,;?826087 _.8405555 .8641868" .834&227 .834?826 10 46
1 .8181818  .8948474 .7821643 .8344227  .8347826. 2 11
2 7272727  .8948579  .7933047 @ .8344227 .8347826 3 11

3 .6363636 .8948684  ,8038754 .8344227 ..8347826 4 11
4 .6363636  .8948789 .8139055 -8344227  .8347826 4 11
5 .7272727  .8948895  .8234227  .8344227 .8347826 3 11
6 .8181818l- .8949000  .8324531 . .8344227 .8347826 2 11
.7 .5000000 .894%105 @ .8410217 .83442277 -8347826 5 10
8  .8000000 .8949210 8491521 .8344227  .8347826 2 Id_
9 {9000000 .8949315  .8568667 .8344227 .8347826 .1 10
10 .6250000 §8949420. .8641868  .8344227 - .8347826 3 8
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TABLE 14

COMPARISON OF OBSERVED AND EXPECTED U  FOR STUDERT 327
- . Ak

k Observed Model 1 Model 2 Model 3 Model 4

LT

1 1 ~158537 165217 .165577 .217836 .159588

1 2  .085366  .165217  .165577  .206695  .159572
1 3 121951  .165217  .165577  .196125 159556
1 4 .121951 165217 .155577_ .186094 159540
: 1 5 .146361  .165217  .165577  .176577  .159524
2 1 .182927  .330435  .331155 435671 ;.264741

2 2 .121951 .330435 «331155 413391 .264714
2 3 .170732  .330435 © .331155 - .392249  .264638
2 4 .170732 .330435 .331155 - .372189 = .264661

2 5 -182527 .330435 .331155 - .353155 . 264635
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TABLE 15

COMPARISON OF OBSERVED AND.EXPECTED V(U ) FOR STOBDENT 327

j k  Observed Model 1 Model 2 Model 3 Model 4

11 .133403 .137921 .138161 .170383 .134120

1 2 .078079 ..137921  .138161  .163972 .134109
1 3 .107079  .137921  .138161  .157660 .. .134098 |
1 4 .107079  .137921  .138161 151463 .134087
1 5 .124926  .137921  .138161  .145398  .134076
| 2 1 157198  .275841  .276323  .340767 228215
L9 2 113325 275841  .276323  .327945  .228196
2 3 .153480  .275841  .276323 315319  .228177
2 & .153480  .275841  .276323  .302927  .228158

2 5 .160173  .275841  .276323  .290796  .228139
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Table 13, 14 and 15 show that Model 1 had the best fit to the

data. This implies that Student 327 did not learn much over trials and

subtrials,

Review lessons

Model 1: Simple Model

p = .9041353
jk

Model 2: Single Operator Linear Model

p = .9037736, a = .9999999

i Expected Observed

1 .9037736  .9043825
2 . .8037736  .9000000

model. 3: Serial Effect Model

P = .8555886, b = .9159727

Observed
1 .8555886 .8888889
2 .8677231 . 8867925
3 .8788380 .8888889.
4 .8890189 .9259259
5 -8983444 .8518519
6 .9068862 .9245283
7 .9147103 .9056604
8 .9218770 .9811321
9 .9284415 .8846154
10 9344543 .9512195

X

Expected
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Comparing the review lessons and nonrevieﬁ lessons, the values for
" p in Model 1, Model 2, and Model 3 for review‘lessons are Higher than
for the nonreview lessons. This implies that the student-did not
forget much when he did the review lessons. But the values of a and
b in Model 2 and Model-B, fepectively, are as largé as'tﬁose'for noo-—

" yeview lessons. Student 327 did not recall fast as trials and

subtrials went on.

Student 366:
Model 1: Simple lModel

p = .7962227
|k

Model 2:.Single Operator Linear Model

P = .7958187, a = .9999999
| Expected Observed
1 .7958167 .8321871
2 .7958167 .8255034
3 .7958168 .5250000
4 .7958168 - .5500000

HModel 3: Serial Effect Model

p = 7132131, b = .9277591
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k Expected Observed

1 .7132131  .6818182

2 .7339309  .8108108 .
3 .7531519  .8198198

4  .7709845  .7927928

5 .7875288  .8108108

6  .8028779  .7981651

7 .8171181  .8241758

8  .8303297  .8222222

9  .8425868  .8461539

10

.8539585 . 7681160

Both the values of a and the valye of- b in Model 2 and Model 3
respectively, are large. The student did not learn much as trials and
suptrials went on. The student claimed that she had hearing difficulty.

This may account for the large values of a and b.
Model 4: Single Operator Linear and Serial Effect Model
a ; .99993?9, b = .9143271, p. = .7818638

p =~ .9999999 X p  + .000000L  for a fixed k

] i-1

o = .0143271 X p  + .0856729  for a fixed §
x o k-1 |
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TABLE 16

k  observed Model 4 Model 3 Model 2 Model I T C
' ik ik
4 -7901235 .7818638 .7132131 .7958167  .7962227 17 81
i 2 .B292683 - .8005522  .7339308 .7958167  .7962227 14 82
1 3 .3536585 -8176394  .7531519 .7958167 .7962227 12 82
1 4 .8170732 .8332628  .7709844 .7958167.. .7962227 .15 82
.1 5  .8292683  .8475477  .7875287 .7958167. .7962227 14 82
.1. 6 .7875000 .8606087  .8028778  .7958167 7962227 17 80
1 7  .8253968 187?5507 .8171181 .7958167  .7962227 11 63
1 8§ .8709678  .8834697 .8303297  .7958167  .7962227 8 62
1 9 .9038462  .8934532 .8425868 ~.7958167  .7962227 5 '5?
| 10: .8695652 .9025814  .8539585 ;7958167 .?96222? 6 _46'f
‘ 2 1  .6250000 .7818638 .7132131 .7958167 .7962227 6 16
'.2 _ 2 . .8125000 .8005522 ..7339308 .7958167 .7§6222? 3 16
2 .3 .8759000 .8176395 .7531519 ..7958167 _ .7962227 2 16
2 4 .9375000 .8332628  .7709844  .7958167  .7962227 .1 16
2 5 .87500007 .8475477 .7875287  .7958167  .7962227 é 16
2 6 1.0000000 .8606087  .8028778 .7958167. .7962227 0 16
2 7 _'.3000000 .8725508  .8171181 -7958167 . .7962227 3. 15 )
2 8 .7333333  .8834697 .8303297 .?95816? .7962227 4 15.'
2 9  .8461539 | .8934532  .8425868  .7938167  .7962227 2 13
2 10 .TOOOﬁOC .9025814  .8539585  .7958167 | .7962227 3 10
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- TABLE 16

COMPARLSON OF OBSERVED AND EXPECTED U~ FOR STUDENT 366
Ak . .

j° k  Observed Model 1  Model 2 Model 3  Model 4

1 1 .209877 .203777 .204183  .286787 .218136

1 2 .170732  .203777  .204183  .266069  .199448
1 3 .146341 203777  .204183  .246848  .182361
1 4  .182927  .203777  .204183  .229016  .166737
15 .170732  .203777  .204183  .212471 152452

2 1 .283951  .407555  .408367  .573574  .436272
2 2 .207317  .407555  .408367  .532138  .398396
2 3 .170732  .407555  .408367  .493696  .364721

2 & .195122 407555 408367  .458031  .333474

2 5 .195122 407555 .408367 424943 .304905
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TABLE 17

COMPARISON OF OBSERVED AND EXPECTED V(U ) FOR STUDENT 366
' Ak :

i k Observed Model 1 Model 2 Model 3 Model 4

1 1 .165828 .162252 . 162492 . 204540 .170553

1 2 .141582 .162252 162492 .195276  .159668
1 3 124926 .162252  .162492 _ .185914 O L149105
1 & .149465 .162252 162492 176567  .138936
1 5 .141582  .162252 .162492  .167327 129211
2 1 (234415 .324504 324985 .409086‘ .341106
2 i, 176820 324504 .324985 .390553 . .319337
2 3 .148721 .324504  .324985 .371828 ;zgszlq
2 & J161511 . .324504 .324985 ;353135'- _,277372'

2 5 .165378 «324504 .324985 .334654  .258421
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From above three Tables, again Model 4 fit best even though none
of the models fit the data well. The large values of a - and b

explain it.

Review lessons

Model 13 Simple Model

‘p = .8498452

ik

Model 2: Single Operator Linear Model

p = .B493789, a =

.9999999
i Expected Observed
1 .8493789 .8463035
2 .8493789 .8859649
-3 .8493789 +5555556
4 -8493789 .8888889

| Model 3: Serial Effect Model

.8716864

p = .7391720, b =
'k Expected Observed
1 .7391720 7272727
2 .7726398 .7878788
3 .8018132 8484849
4 .8272432 .8333333
.5 . 8494103 .8787879
6 .8687330 .9090909
7 .8855763 .8281250
8 .9002584 .9062500
9 .9130566 .8888889
10 .9166667

.9242126
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The values of p in Model 1, 2, and 3 for the review lessons are
higher than for the nonreview lessons. This implies the student did
not fbrget-much when he did review lessons. Again the values of a
and b for the review lessons are large.

Student 371:

Model 1: Simple Model

p = .9380282
jk

Model 2: Single Operator Linear Model
p = .9361393, -a = .00000001

3 Expected . Observed

1 .9361393 .9363242
2 1.0000000 : 1.0000000

Model 3: Serial Effect'Model

p = .9178340, b = .9471863
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k Expected Observed
1 .9178340 .9125000
2 .9221735 .9625000
3 .9262838 .9250000
4 .9301770 .9125000
5 -9338646 . 9500000
6 .9373575 .9871795
7 - 9406659 .9354839
8 -9437995 .9500000
9 . .9467677 .9411765
10 .9495791 .9333333

The values of p in Models }, 2, and 3 are quite high. This
indicates that the student had a good start. In addition, she picked

up very fast as trials went on by showing a = .000000l. She did not,

‘however, learn much as the subtrials went on.

Model 4: Single Operator Linear and Serial Effect Model
a= .9999999, b = .9999999, p = .937853l

p = .9999999 X p
3 -t

p = .9999999 X p
x | k-1

+ .0000001  for fixed k

+ .0000001 for fixed j
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TABLE 19

. COMPARISON OF OBSERVED AND EXPECTED PROBABILITIES

FOR STUDENT 371

Model 1 T

j X  Observed Model 3 = Model 2 c
j& ik
1 1 .9l02564 .9378531 .9178340  .9361393  .9380282 78
1 2 9615385 .9378531 .9221735 .9361393  .9380282 78
1 3 .9230769 .9378531  .9262838  .9361393  .9380282 18
1 4 .9102564 .9378531 .9301770 .9361393  .9380282 7 78
1 5 .9487180 .9378531  .9338646  .9361393  .9380282 78
1 6 .0868421 .9378532 .9373575  .9361393  .9380282 76
17 .9333333 .9378532 .9406659 .9361393  .9380282 60
1’ 8 .9482750 .9378532  .9437995 = .9361393  .9380282 58
1 9 .9387755 .9378532  .0467677  .9361393  .9380282 3 49
10 .9318182  .9378532 .9495791  .9361393  .9380282 3 44
2 1 1.0000000 .9378531 .9178340 1.0000000  .9380282 2
2. 2 1.0000000 .9378531 .9221735 1.0000000 .9380282 2
2 3 1.0000000 .9378531  .9262838 1.0000000  .9380282 2
2 4 1.0000000 .9378531  .8301770 1.0000000  -9380282 2
2 5 1.0000000 .9378532 .9338646 1.0006000 19380282 2
2 6 1.0000000 .9378532 .9373575 1.0000000  .9380282 2
2 7 1.0000000 .9378532  .940665% 1.0000000  .9380282 2
2 8 1.0000000 .9378532  .9437995 1.0000000  .9380282 2
2 9 1.0000000 .9378532 .9467677 1.0000000 9380282 2
10 1.0000000. .9378532 .9495791 1.0000000  .9380282 1
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TABLE 20

COMPARISON OF OBSERVED AND EXPECTED U  FOR STUDENT 371
Ak

PRI

ST -j ® Observed lModel 1 Model 2. Model 3  Model 4

1 1 .089746  .061972  .063861  .082166  .062147

1 2 .038462  .061972  .063861  .077827  .062147
1 3 .076923  .061972  .063861  .073716  .062147
1 4 089744  .061972  .063861 - .069823  .062147

1 5 .051282 .061972 .063861 .066135 062147

2 1 .08974%  .123944  .063861  .164332  .124294
2 2 .038462  .123944 063861  .155653  .124294
2 73 .076923  .123944  .063861  .147432  .124294
2 4 .08974%  .123964  .063861  .139646  .124294

2 5  .051282  .123944  .063861  .132271  .124294
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.048652

TABLElZI
COMPARISCN OF OBSERVED AND EXPECTED v{u k) FOR STUDENT 371
N -_ |

k Observed Model 1 Model 2 Model 3 Model 4
1 .081650  .058131 .059783  .075415 _ .058285
2 .036982  .0S8131  .059783  .071770  .058285
3 .071006 - .058131  .059783  .068282 . .058285
4 .081690  .058131  .059783  .064948  .058285
5  .048652  .058131  .059783  .061761 - .058285
1 .081690  .116263  .059783  .150829  .116560
2 .036982  .116263  .059783  .143539 - .116569
3 .071006  .116263  .059783  .136564  .116569

2 4  .081690  .116263  .059783 | _.129395 116569

25 116263 .059783  .123523  .116569




V‘_Sg, .
i,

1

i

‘From Table 19, 20 -and 21, Model 2 had a slightly better fit to the
data than the other models. This may be because the value of a in

Model 2 is extremely small.

Review lessons

Model 1: Simple Model

Pl e

p = .9302326
ik

'quel 2: Single Operator Linear Model
p = .9299065, a = .99999999 -

3 Expected Observed

1 .9299065  .9318735

2 .9299065 .8947368

Model 3: Serial Effect Model

p = .8623807, b = .8308796

k Expected Observed
1 -.8623807 . 8409091 .
2 .8856550 .9318182
3 . .9049930 .8863636
4 .9210607 . 9545455
. 5 .9344109 .9318182
6 . 9455034 .9545455
7 .9547199 .9302326
8 9623777 1.0000000
9 9687404 .9523810
10 .9740270 .9333333
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The values of p in Models 1, 2, and 3 are:smalier for the review
lessons than for the nonreview lessons. This may be causéd by
forgetting. Also the values of a and b fo;.reviéw leésons are
larger thén thé nonreview lessons. This may be due to having to learn

something that the student had already learned before.

Student 372:

" Model !l: Simple Model

p = .B427948
jk

Model 2: Single Operator Linear Model
p = .8434783, a = .9999999

j Expected Observed

- .8434783 .8723995
- .8434783 .7410714
. -8434783 .6718750

.8434783 .8947368

BN

Model 3: Serial Effect Model

'p = .7957603, b = .9536281
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implies the student did not pick up much as trials and sbutrials went

The large values of a and b in Model 2 and Model 3, respectively

on.
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k Expected Observed
.7957603 .8155340
.8052313 .8737864 -

. -8L42631 -8446602
.8228761 -8446602
.8310897 .8235294
.8389224 .8100000
.8463918 .8641975
.8535149 8750000
.8603077 .8985507
.8667855

.7758621
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Model 4: Single Operator Linear and Serial Effect Model

a = .99999999,

P = .9999999 X p
b

k

i-1

= 9999999 X'p

k-1

b= .99%99999,
+ .0000001

+ .0000001

p = .8434783

for a fixed k.

for a fiked_‘j
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TABLE 22

COMPARLSON OF OBSERVED AND EXPECTED PROBABILITiES FOR STUDENT 372

Model 2

.8434783

; j k  Observed Model 4 Model 3 Hodel 1 T ¢C
¢ __ | jk ik
I .8414634  .8434783  .7957603  .8434783  .8427948 13 82
2 .5146342 -8434783 .8052313  .8434783  .8427948 7 82
3 .8902439  .8434783  .8142631  .8434783.  .8427948 9 382
4 .8780488 .8434785 .8228760 :.8434783 - -8427948 10 82
5 .8518519 .8434784 .8310896  .8434783  .8427948 12 81
6 .8227848  .8434784  .8389223  .8434783  .8427948 14 79
7 .9193548  .8434784  .8463918  .8434783  .8427948 5 62
8 '7.9016393 8434784  .8535149  .8434783 ;8427948 -6 6l
g .9215686 ...8434784 .8603077  .8434783 | .8427948 4. 51
10 .7777778  .843478%  .8667855 .8434?83 .8427948 - 10 45
1 .8333333 .8434783 | .7957603 .5434783 .8427948 2 12
2 .7500000 ;8434783' .8052313 -.8434783 ,842?948 '3 12 .
3 6666667  .8434783 .8142631_ .8434783 8427948 & 12
4 .6666667 ‘.8434784 f8228760 8434783 ;8&27948 & 12
5 .7500000 .8434784  .8310896  .8434783 . .8427948 3 12
6  .8333333 .8434784 .8389223 8434783  .8427948 2 12
7 .5454546 .BA34T84 | .8463918  .8434783  .8427948 5 11
8 .8181818  .8434784  .8535149 - .8434783 .6427948' 2 1l
%  .9000000 .8434784  .8603077 .8434783_ .8427948 1 10
10 .6250000  .8434785  .8667855 $.8427948 3 8
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TABLE 23
COMPARISON OFV OBSERVED AND EXPECTED U FOR STUDENi‘ 372
| A |

k  Observed Model 1 Model 2 Model 3  Model 4
1 .158537  .157205  .156522  .204240  .156522
2 .085366  .157205  .156522  .194760  .156522
3 .109756  .157205  .156522  .185737  .156522
5 121951 .157205 156522 . 177124  .156522
5 .148148  .157205  .156522 .168910  .156522
1 .182927  .314410  .313043  .408479  .313043
2" .121951  .3144l0  .313043  .389537  .313043
3 .158537  .314410  .313043  .371474  .313043

4 .170732  .314410 313043 354248 313043
5 .185185  .314410  .313043  .337821  .313043
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TABLE 24

COMPARISON OF OBSERVED AND EXPECTED V(U ) FOR STUDENT 372
' Ak

k Observed Model 1 Model 2 ~ Model 3 "Model 4

1 .133403 132492 .132023 f162526 .132023

2 .078079  .132492  .132023  .156834  .132023
3 .097710  .132492  .132023 151239 © .132023
& .107079 -132492  .132023 J145751 132023 -
5  .126200  .132492  .132023  .140380  .132023
1 .157198  .264984  .264045  .325052  .264045
2 113325  .264984  .264045  .313668  .264045
3 LL4ALIL .264984 264045 .302477 264045
4 . .153480  .264984 264045  .291502 1264045

3 .161866 . 264984 264045 .280759  .264045
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Model 4 fit the data slightly better than the other models, but

none of the models had a good fit to the data.

Review lessons

Model 1: Simple Model

p = .9041353

3k
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Model 2: Single Operator Linear Model

P = .9007491, a = .9999999
3 Expected Observed

1 -9007491 .9043825

2 .9000000

-9007491

Model 3: Serial Effect Model

p = .8575468,

 -k

- .

b = .9288673
Expected Obsarved
.8575468 -90909209
.8676799 .8888889
.8770922 -8727273

- +8858350 .9259259
.8939558 .8518519
.90149%0 . 9056604
.9085057 - .8867925
.9150139 .9811321
9210592 .8846154
.9266745 .9512195
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The values of p in models 1, 2, and 3 for the review lessons are
higher than for the nonreview lessons. This may be because the student
did not forget much when he did review lessons. The values of a and

b for review lessons are still'very‘large.
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CHAPTER 7

CONCLUSION

Even though the data in the summative evaluation are not quite_
sufficient to generate a strong conqlusion about the CAIL experimental
course in Mandarin conversation, they can still provide us some
indication of the strengths of the course. The course.was.quite
successful in teaﬁhing recognition of sounds but only reasonably
successful in teaching the production of sounds. Hoﬁever,-if.we regard
language mainiy as a means of communication and consider that perfect
pronunciation is not necessary for effective communication, then we
need not ask fo; perfect pfonunciation in foreign~language teaching.
In.this case, the course was pragmatically sﬁccéssful also In teaching
sound production. | .

N From‘the students’ point of view, they very'much enjoyed.receivingv
the lessons at:home, in the office, or any place having a pﬁsh—button '
telephone whenever the computer was avgilable. Considering[all of my
students who had been away from.school for a while and wefé eager to
learn something interesting, but had only_limited time availablé, the
flexibility of the place and time of learning really fit'thgir_neéd.
This idea of flexibility in the place and time of learning seems worth
pushing forward. As a matter of fact, it is'quité natufal to |
incorporate this idea into an adult education.program.

Also, the students felt comfortable about this ne& way Qf learning,
reading the handouts first and then working onAthe telephone. This way

of learning is drastically different from classroon learning., I am

glad that the students could adjust to and feel at ease with this non~

109
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traditional way of learning.

The students indicated that they needed more chance to talk to a
native speaker in drder-to practiée pronunciation. 'ThiQ will be
facilitated once computer recogniticn of human speech is,accomplished.
At present, the development of speech recognition by the computer is
still at the beginning stage; when a major breakthrough ﬁccurs, the

enormous potential of a CAL curriculum in teaching foreign-—language

- sound production will be fully recognized. Until that time, the

occasional contact between students and a native speaker is necessary

~ in order to effectively teach a CAI Mandarin conversational course.

From the. fit of the learﬁing models, we can see that, in general,

Model 2 fits better than Model 3 and Model&, Since Model_4 is a

~combination of Model 2 and Model 3, if Model 3 does not-fit well,.then

neither doesHModel 4. : | ' ' ’
The better fit of Model 2 seems to indicate that the students

learned effectively from trial to trial. Most of them learn rapidly

- after their first trial. Comparing the values of parameter a in

Model 2 betwéen text and review lessoné, theré is no definite péﬁtern.
Those who did ﬁeli in review lessons, i.e., who did not need a lot of-
review, could be-eithér_a-fast learner or a sioﬁ léarner'in-tﬁe fext.
Others who needed a lot of practice in revieﬁ lessons also could be a
fast learner or slow learner. In othgr words, the retention, which was
shown by the amount of practiée in review lessons,.has nothing to do
with how fast they learngd in the text.

"It seems that ns one learned fast when he went from'subtriai'to

subtrial (or item to item). This may be caused'by the differing degree
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of difficulty of the stimuli in a given trial. Even though the stimuli
have been randomly assigned to the subtrials for each trial, the effect
of the different degrees of difficulty has not been completely

eliminated.
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APPENDIX B

HANDOUT SHEET OF INTRODUCTiON TO THE CURRICULUM

INTRODUCTION TO THE COMPUTERIZED,MAﬁDARIN (OFFICIAL CHINESE) COURSE:

1. Purpose: to teach daily Mandarin couversation.

2. Facility: push~down button télephones rather than computer
terminals are used as the teaching medium so that students
can conveniently learn at home rather than coming to school.
Students listen on the telephone and answer questioné by
pushing buttoas on the dial.

3. Learning procedure for each lesson: Each leséon lasts for
about 35~45 minutes. .Before picking ﬁp the phone, each
student is required ta read a handout to describing whaé
will be taught over the phone. The.handout éequires about
5~10 mimutes to read, and then the student spends about 25-35

sminu;esg depending on his personal léarning-rate, on the |
phone, |

4. Number of lessons: 55. Thercourse is intented for a périod of
two months, so we suggest thét‘you take one lesson a day;

5. Contents: Lesson 1 and 2 are feading lessons to intrcduce_basic
phonological knowledée that is necessary to pronounce accurate
Mandarin. Lesson 3 to 23 introduce phopological'eléments aﬁd
tones of Mandarin, while lesson 24 to 60 are conversational.

6. Exercise: Each 1e§son has several exercises. In order to pass

‘an exercise, you need to answer at least 80 Z of the problems
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correctly; otherwise, you are required to do the exercise again

till the 80 % standard is reached.

SIX TIPS WHEN YOU ARE ON THE PHONE:

1. Bell sound: Each time you hear a bell sound, you must type
“#* on the dial to continue the lesson or else the lesson

will stop.

2. Replay of.Maﬁdarin'sounds: Any Mandarin sound (phonological
-element, vocabulary, phrase or sentence) that is not clgar to
_you can be replayed instantly by typing “*#°. 'That is, after

yoﬁ hear a Mandarin sound you can type eifher %% to rehéar
the sound, or “#° to continue the lesson. ‘#° has the same

funtions as the “carriage-return’ key in the computer terminal.

3. BResponse time limit: When you are requested to'give a response,

| you must réspond within 90 secon&s, or else the lesson will

_automaticaliy stop and you will have.to start the lesson all
over again. This is to assure that no unattended phone

will be on the line.

4. Respdnse to question: Each response you make to problems iIn
exercises must be followed directly by “#° to show that you

have typed in the answer.

5. Deleting mistyped answer: Each time you enter a wrong number

when answering a question, simply type “0° to delete the
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mistyped number, then type the number for the correct answer.
The correction can only be made before you type “#° (which
shows that you have typed in the aunswer as explained im 4).
After you have typed “#°, it is too lafe to make any changes.
6. Disconnecting the line:.After yoﬁ have finished a 1esson; you
should wait for about 20 seconds for the 1iﬁe to &isconneét

automatically before you hang up the phone.-
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APPENDIX C

SAMPLE LESSONS, LESSONN 35 AND 36

LESSON 35 ' FPAMILY I

TEXT:
A: NI3 JIAl YOUB‘SHEN3MEO REN2?  HOW MANY MEMBERS OF YOUR FAMILY
ARE THERE?
Bs YOU3 BA4BAO, MAIMAO, GEIGE0, JIE3JIEO. NI3 JTAL YOU3 SHENBMEO
© REN2? I HAVE A FATHER, MOTHER, ELDER BROTEER,-ELﬁER‘SISTER.
HOW MANY MEMBERS OF YOUR FAMILY ARE THERE?
A: Yous TAIéTAI&, LIANG3 GEQ XTAO3HAI2. I HAVE A WIFE TWO CHILDREN.
B: HAO3 FU2QI4! YOU HAVE GOOD FORTUNE! | |
At NAZ2LI3! NALI3!  NOT AT ALL!  NOT AT ALL}
NOTE: (1). FOR CHINESE THE AGE ORDER AMONG BROTHERS AND SISTERS IS VERY

IMPORTANT., FOR BROTHER OLDER THAN YOU, YOU CALL HIM GELIGEQ;

FOR SISTER OLDER THAN YOU, YOU CALL HER JIE3JIEQ. WE WILL

TEACH YOUNGER BROTHER AND SISTER IN THE NEXT LESSON; USUALLY,

.ELDER BROTHER AND SISTER CALL THEIR YOUNGER BROTHER:AND SISTER

BY THEIR FIRST NAMES. BUT YOUNGER BROTHER AND STISTER CALL OLDER
BOTHER AND SISTER "GEIGEQ" AND "JIE3JIEQ". IT IS NOT TOO

POLITE TO CALL OLDER BROTHER AND SISTER BY THEIR FIRST NAMES.

(2). IN ENGLISH, THER IS NOTHING BEIWEEN A NIMBER AND A NOUN.

FOR EXAMPLE, ONE BOOK, TWO SONS, ETC.. =~ HOWEVER, IN MANDARIN,

. THERE IS SOMETHING, NOUNS CLASSIFIER, BETWEEN A NUMBER AND A

NOUN. FOR EXAMPLE, YI1 ZHI1 YAN1.(ONE CIGREITE) WHERE ZHI1
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IS A NOUN CLASSIFIER. THIS NOUN CLASSIFLER DOES NOT HAVE
MEANING, BUT 1T MUST BE THERE BETWEEN A NUMBER AND A NOUN.
DIFFERENT GROUPS OF NOUN HAVE DIFFERENT NOUN CLASSIFIERS.

THERE 1S NO RULE WHICH TELLS WHAT KIND OF NOUN SHOULD HAVE

WHAT KIND OF NOUN CLASSIFIER. THE ONLY THING YOU CAN DO IS TO

MEMORIZE THEM. FORTUNATELY, THERE ARE NOT TOO MANY NOUN

CLASSIFIERS.

(3). IN ENGLISH, WHEN YOU LIST A SEQUENCE OF THIWGS, OR NAMES,

YOU ALWAYS PUT "AND” BEFORE THE LAST ONE. THIS IS NOT THE CASE

IN CHINESE. IN CHINESE, YOU SIMPLY LIST THE SEQUENCE WITHOUT -

“AND®. THE SECOND SENTENCE OF THE TEXT IS AN EXAMPLE. THERE

IS NO ‘AND”/HAN4/ BEFORE /JIE3JTEO/.

(4). CHINESE THINK THAT HAVING SONS AND DAUGHTERS IS A GOOD

. FORTUNE. CHINESE IS A FAMILY-~-CENTERED SOCIETY. WHEN A FAMILY

HAVE SONS AND DAUGHTERS, THE FAMILY WILL CONTINUE. ' TO CONTINUE
THE FAMILY IS MOST IMPORTANT THING TO THE FAMILY.  TﬁEREFORE,
WHEN YOU KNOW A CHINESE HAS SONS AND DAUGHTERS, YOU CAN SAY TO

HIM (OR HER) /HAO3 FU2QI4/ (YOU HAVE A GOOD FORTUNE!).

(5). /NA2LI3/(NOT AT ALL) IS ONE OF THE MOST OFTEN USED

EXPRESSIONS. TO AMERICAN, WHEN SOMEONE PAYS YOU A COMPLIMENT,

YOUR RESPONSE TO HIM IS “THANK YOU". THIS IS NOT THE CASE IN

CHINESE. TO CHINESE, WHEN SOMEONE PAYS YOU A COM?LIHENT,.YOUR

RESPONSE TO HIM IS "NOT AT ALL! /NAZLI3/", NOT "THANK YOU

JXIE4XTEQ NI3/™M.
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PLEASE READ THE FOLLOWING INSTRUCTION BEFORE YOU PICK UP THE PHONE.

IN THE PHONE, THE LESSON,IS PRESENTED IN FIVE PARTS IN THE FOLLOWING

ORDER:
1. VOCABULARY:

| REN2~—MAN, MEN
GE1GEQ-~—ELDER BROTHER -
JIE3JTEQ~~~ELDER SISTER
TATATATO-—WIFE, ALSO MRS (SEE LESSON 27)
LYANG3~~~THO
GEQ--~~A NOUN CLASSIFIER. SEE NOTE (2).
XIAO3HAT2~—CHILD
FU2Q14~—-F6RTUNE

NAZLI3~—~-NOT AT ALL

THE WAY TO LEARN.THESE VOCABULARY TS THE SAHE.AS IN PART I OF LESSON
24: PRACTICING THE PRONUNCIATIONS OF ALL THE VOCABULARY FIRST. THEN DO

THE FOLLOWING TWO SEQUENCES OF PRACTICES FOR EACH VOCABULARY.

(A) HFAR THE ENGLISH TRANSLATION -~ HEAR MANDARIN —~ REPEAT
MANDARTN — HEAR MANDARIN -- REPEAT MANDARIN. .
(B) HEAR THE ENGLISH TRANSLATION - SPEAKVCORRESPONDING'MANDARIN

-~—.HEAR MANDARIN ~~ REPEAT MANDARIN.

WE WILL DO SEQUENCE (A) FOR ALL THE VOCABULARY FIRST, THEN SEQUENCE'(B}

2 SIMPLE VOCABULARY EXERCISE:
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THE EXERCISE IS TO SEE HOW WELL YOU HAVE LEARNED THE VOCABULARY IN
THE LAST PART. THE STEPS TO DO EACH PROBLEM ARE THE SAME AS PART 2

LESSON 24.

PLEASE FOLLOW THE EXACT STEPS TO DO EACH PROBLEM. FOR YOUR
BENEFIT, PLEASE DON'T LOOK AT THE LAST PART WHEN YOU ARE ANSWERING

THE QUESTIONS.
THERE IS NO PRACTICE PROBLEM FOR THIS EXERCISE.

3. LEARNING TO SPEAK:

YOU WILL LEARN TO SPEAK EACH SENTENCE OF THE TEXT. WE WILL GO
OVER IT SENTENCE BY SENTENCE SLOWLY.  TWO SEQUENCES OF PRESENTATION
FOR EACH SENTENCE ARE: |
(A). HEAR THE ENGLISH TRANSLATION—~HEAR MANDARTN—-~REPEAT MANDARIN~—-

HEAR MANDARIN--~REPEAT MANDARIN.

- {B). HEAR THE ENGLISH TRANSLATION---SPEAX CORRESPONDING MANDARIN~—-~HEAR

- MANDARIN-—~-REPEAT MANDARIN.

WE WILL DO SEQUENCE {A) FOR ALL THE SENTENCES FIRST, THEN SEQUENCE (B).

4. CONVERSATION:
THIS TIME YOU WILL LEARN TO CONVERSE WITH US. THIS PART HAS TWO

SECTIONS:

(1) SEQUENCE OF PRESENTATION IS: HEAR FIRST SENTENCE A (FIRST SENTENCE
‘SPOKEN BY PERSON A)-~-~ANSWER WITH FIRST SENTENCE B-~-~-~HEAR ?IRST
- SENTENCE B~—REPEAT FIRST SENTENCE B~~~HEAR SECOND SENTENCE A-r-

ANSWER WITH SECOND SENTENCE B~~-HEAR SECOND SENTENCE B-~~REPEAT
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SECOND SENTENCE B a va s

| {2) SEQUENCE OF PRESENTATION IS: SPEAK FIRST SENTENCE A (IF YOU CAN NOT

REMEMBER IT, LOOK AT THE TEXT OF THE LESSON.)~~-HEAR FIRST
SENTENCE A~~-REPEAT FIRST SENTENCE A--~HEAR FIRST SENTENCE B-—-
ANSWER WITH SECOND SENTENCE A~-——HEAR SECOND SENTENCE A~~~REPEAT

SECOND SENTENCE A-~-~HEAR SECOND SENTENCE Ber—...-

5. siMPLE CONVERSATION EXERCISE:

THIS TIME YOU WILL HEAR A MANDARIN SENTENCE AND TELL US WHICH IS THE
MOST'APPROPRIATE SENTENCE TO FOLLOW. THE STEPS TO DO EACH PROBLEM ARE
THE SAME AS IN PART 5 OF LESSON 24. THERE IS NO PRACTICE PROBLEM

FOR THIS EXERCISE.

NOW, PLEASE PICK UP YOUR TELEPHONE.

**%*ASSTIGNMENT: (1) MEMORIZE THE WHOLE TEXT BY HEART.

[P

B vt
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LESSON 36 - FAMILY II

THIS LESSON IS AN EXTENSION OF THE LAST LESSON. WE WILL REVIEW THE g
LAST LESSON FIRST, THEN LEARN SOMETHING NEW. PLEASE READ THE FOLLOWING ]

INSTRUCTION BEFORE YOU PICK UP THE PHONE. THE LESSON IS DIVIDED INTO

SIX PARTS IN THE FOLLOWING ORDER:

1. REVIEW:

YOU WILL REVIEW THE TEXT OF THE LAST LESSON. WE WILL GO OVER If
SENTENCE BY SENTENCE. SEQUENCE OF PRESENTATION.FOR ﬁACﬁ'SENTENCE IS:
HEAR THFE ENGLISH TRANSLATION~~~TELL THE'CORRESPbNDiNG MANDARINﬂ—ﬂﬂEAR

. MANDARIN~~REPEAT MANDARIN. WE WILL ONLY GO OVER ALL THE SENTENCES .

ONCE.
2. VOCABULARY:

DI&DiOﬁﬂ-YOUNGER BROTHER
MEI4SMELQ~-~YOUNGER SISTER
ER2ZI0~——SON
ZU3FU4~—~~GRANDFATHER
ZU2MU3~—GRANDMOTHER
ZHE4~~~THIS

NAL—~—~~THAT

DONG1XT11~~~THING

THE WAY TO LEARN THESE VOCABULARY IS THE SAME AS PART 1 OF LAST ~
LESSON: PARCTISE THE PRONUNCIATIONS OF ALL THE VOCABULARY BY YOURSELF

FIRST, THEN DO THE FOLLOWING TWO SEQUENCES OF PRACTICES FOR EACH
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VOCABULARY.

(A) HEAR THE ENGLISH TRANSLATION ~— HEAR-MANDARIN ~~ REPEAT
MANDARIN ~— HEAR MANDARIN -- REPEAT MANDARIN,
(B) HEAR THE ENGLISH TRANSLATION ~~ SPEAK CORRESPONDING MANDARTY

~~ HEAR MANDARIN ~- REPEAT MANDARIN.
WE WILL DO SEQUENCE (A) FOR ALL THE VOCABULARY FIRST, THEN SEQUENCE (B)

3. SIMPLE VOCABULARY EXERCISE:
THE EXERCISE IS TO SEE HOW WELL YOU HAVE LEARNED THE VOCABULARY IN
THE LAST.PART.- THE WAY TO DO THE EXERCISE IS COMPLETELY THE SAME AS

PART 2 OF LESSON 24.

PLEASE FOLLOW THE EXACT STEPS TO DO EACH PROBLEM. FOR YOUR
BENEFIT, PLEASE DON’T LOOK AT THE LAST PART WHEN YOU ARE
 ANSWERING THE QUESTIONS.

THERE 15 NO PRACIICE PROBLEM FOR THIS EXERCISE.

4. PATTERN PRACTICE:
YOU WILL LEARN FOUR SIMPLE PATTERNS:

(A) XXX SHI4 SHEI2?~~~WHO IS XXX?

TAL SHI4 SHEI2? WHO IS HE(SHE)?

NI3 SHI4 SHEI2? WHO ARE YOU?

WU2YTIIXI1 SHI4 SHEI2 ? WHO IS YIXT WU?
LI3 XIAN1SHENG] SHI4 SHEI2? ~ WHO IS MR. LI?
GAOLXTANISHENGI SHI4 SHEI2?  WHO Ié‘MR. GAO?

TAIMEN2 SHI4 SHEI2?  WHO ARE THEY?
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(B) XXX SHI4 SHENIMEQ?~~-WHAT IS XXX?
ZHE4 SHI4 SHEN3MEO? — WHAT IS THIS?
NA4 SHI4 SHEN3MEQ?  WHAT IS THAT?
JI1 SHI4 SHEN3MEQ?  WHAT IS WHAT?
YAN1 SHI4 SHEN3IMEQ? WHAT IS CIGARETTE?
JIU3 SHTA SHENMMEQ?  WHAT IS WINE?

{C) XXX SHI4 SHEN3MEQ XXX?---~WHAT IS XXX OR WHO IS XXX

TAl SHI4 SHENSMEOQ REN2-~-WHO IS HE(OR SHE)?
" NI3 SHI4 SHEN3MEQ REN2~--WHO ARE YOU?
NA4 SHI4 SHEN3MEQ DONGIXT1?  WHAT KIND OF THING IS THAT?
- (SAME MEANING AS WHAT IS THAT?)
ZHE4 SHI4 SHEN3MEO DONGIXI1? WHAT KIND OF THING IS THIS?
- - (SAME MEANING AS WHAT IS THIS?)
NOTE: SHEN3MEQ(WHAT) IN PATTERN (B) IS USED AS AN INTERROGATIVE
PRONOUN; IN PATTERN (C) IT IS USED AS AN INTERROGATIVE
ADJECTIVE. AS FAR AR MEANING BOTH PATTERNS CAN BE USED
INTERCHANGEABLY BUT PATTERN (B) IS MORE POLITE THAN. |
PATTERN (C). FOR EXAMPLE, /NI3 SHI4 SHEI2?/ IS MORE POLITE
THAN /NI3 SHI4 SHEN3MEOQ REN27/. HOWEVER, THE MOST POLITE
EXPRESSTON IS /QING3WENA4 NI3 SHI4 SHEI2?/ (MAY 1 ASK WHO
ARE YOU?) i
(D) . XXX SHI4 XXX.---XXX TS XXX.
TAl SHI4 WO3YIIXIl. HE IS YIXI WU.
THIS SHI4 GUO3ZHIl. THIS IS JUICE.
WU2 XTAO2JIE3 SHI4 TAl. MISS. WU IS SHE.

NA4 SHI4 CHA2. THAT IS5 TEA.

THE WAY TO PRACTICE EACH PATTERN IS THE SAME AS PREVIOU LESSONS:
‘SEQUENCE OF PRESENTATION IS: HEAR A FILLER-~~COMPLETE THE SENTENCE--—

LISTEN TO THE COMPLETED SENTENCE~-~~REPEAT THE COMPLETED SENTENCE.
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3. SIMPLE.TRANSLATION E¥XERCISE:
THE EXERCISE IS TO SEE HOW WELL YOU HAVE LEARNED ON THE LAST PART.
TH1S TIME YOU.WILL HEAR AN ENGLISH SENTENCE AND TELL US WHICH IS THE
MOST APPROPRIATE MANDARIN TRANSLATION FOR THAT SENTENCE'.= THE STEPS TO

~be EACH.PROBLEM ARE THE SAME AS IN PART 5 OF LESSON 25.

PLEASE FOLLOW THE EXACT STEPS TO DO EACH PRCOBLEM. 'FOR YOUR
BENEFIT, PLEASE DON’T LOOK AT THE TEXT OF THIS LESSON WHEN YOU
ARE ANSWERING THE QUESTIONS. |

‘THERE IS NO PRACTICE PROBLEM FOR THIS EXERCISE.

6. USE OF POSSESSIVE ADJECTIVE:

. THE POSSESSIVE ADJECTICE ARE WO3DEQ (MY), NfBDEO {YOUR, SINGULAR);
TAIDEQ (HIS AND HER).‘ | |

WHEN TﬁE POSSESIVE ADJECTIVE 18 FOLLOWED BY A FAMILY MEMBER, THE
DEO‘;S DELETED, WHEN THE POSSESIVE ADJECTIVE IS FOLLOWED BY OTHER
KINDS OF NOUN,‘THE DEQ IS KEPT. FOR EXAMPLE, “MY FATHER® SHOULD BE
SAID AS W03 BA4BAQ INSTEAD OF WO3DEQ BA4BAO. MY BOOK'_SHOULD BE

SAID AS WO3DEQ SHUL. MORE EXAMPLES ARY GIVING IN THE FOLLOWING.

ZU3FU4 XUEZXIAO4
Zy2Mu3 TU2SHU1GUAN3
BA4BAQ JIAC4SHIA
MAIMAD BANAGONGLSHIS

Wo3 TATI4TAIQ WO3DED YANI

- NI3 +  XIANISHENGL NI3DE)Q +  SHUL

TAL GEIGEQ TAIDED DOAL ‘
JIE3JIEQ DONGIXI1
DIADIQ XTIAQ3HAT2
MEI4MEIQ . ) BAQ4ZHI3
ER2ZIQ ZA2ZHT4
JTAI{HOME, FALMLY) JIU3
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NOTE:
(1). XTAQ3HAI2(CHILD) IS EXCEPTION. YOU SHOULD USE ﬁO3DEO, Ni3DEQ
AND TAIDEQ BEFORE XIAQ3HAIZ. | -
(2). JIAl IS AWOTHER EXCEPTION. WHEN YOU SAY "MY HOMEY, YOU SHOULD
SAY "WO03 JIA1" INSTEAD OF "WO3DEO JIA1". OR WHEN YOU SAY “HER FAHILY",

YOU SHOULD SAY "TAl JIAL"™ INSTEAD OF "TAIDEO JTAL", ETIC..

(3). WHEN YOU USE WO3MENZDEO(OUR), TAIMEN2DEQ(THEIR), AND NI3MEN2DEO
(YOUR, PLURAL), THE DEQ WILL NOT BE DELETED NO MATTER WHAT KINDS OF
NOUN FOLLOW THEM.

(4). /XIAN1SHENG1/ HERE MEANS HUSBAND. ' ALSO SEE LESSON 26.

THERE WILL BE NO PRACTICE FOR THIS PART, BUT WE WILL HAVE AN

NOW, PLEASE PICK UP YOUR TELEPHONE.
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APPENDIX D

VOCABULARY LIST
* - ,

BAl~~~EIGHT~~~5
BA4-~~FATHER~~~5
MAl~~-MOTHER~~—5

; MA3~~~HORSE~~-5
MA4~-mBLAME-~rn5
BU4~rNEGATION~—5

TAl~~~HE, SHE, HIM, AND HER-~—~7
DAQl~—~—KNIFE~—-7
DAQ4~—~GO - TO—~~7
LAO3~0LD~~~7

DA3~—~~BEAT—~~~7

DA4~~~B1G, LARGE-—7

BA4BAQ~~—~FATHER~—8
MAIMAQ~~~MOTHER—~8

GAQl~~~TALL~—-12
DENG3~~~WAIT FOR~——12
KAN4~—~WATCH, READ-—~12
KUl~~CRY~~—12
MANG2~~—BUSY~——12

SHUL~~~BOOK~-——14
_ ZAT4~——~18 AT, AM AT, ARE AT, WERE AT——14
{ = AI3---SHORT-~-14
AL4mmL,OVE~—14
MAI3~—-BUY—14
MAT4rmSELL~~~14

JT1~~~CHICKEN~—~~17
QILl~~~SEVEN~~-17
- QV4~~=G0 TO~—-17
XI3~~~WASH—~17

YAQ Lo ——WANT=~——-20 ,
YAN1~~~CILGARETTE~~—20
JIAl~~~HOME~—~20
+ NI3~meYOU(SINGULAR)~~=20

W03-~~I, ME--~21
YONG4roemUS B2 1
YU2~~nFISH~—=21
DUO1~—MANY, MUCH~~-21

* Number on the righthand side is the lesson number.
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CHUANl~~~WEAR~~—-21
YU3~~~RAIN~~-21

ZA03~~~GOOD MORNING~-~24
NI3-~~YOU(SINGULAR)~~~24
HAQ3~~~FINE~24
MAQ~~~QUESTION MARKER~~-24
X1 E4XTEQ-—~THANK-~~~24
ZAL4J TAN4~-nGOODBYE~—~24

TAl-~~HE, SHE, HIM, HER-—-25
W03~~~1, ME-~~25
WO3MEN2~~-WE, US~-—25
NI3MEN2~~~YOU(PLURAL)~~~25
TAIMEN2~—THEY, THEM~~-25
WAN3AN1-—GOOD NIGHT-—25

- QING3WEN4~—~-MAY T ASK~——26

GUL4XING4~~~-YOUR LAST NAME~-~-26
DASMING2~~~YOUR FIRST NAME~-—~26
XING4~--~LAST NAME IS~--26
MING2~~~FIRST NAME I§~~-~26
XIAN1SHENGl-——}R~—~-26

' XIAO2JTE3~—MIS§~—m27

TAL4TALQ—~~MRS~-~—~27

WO3DEQ~——MT~me2 T .
NI3DEQ-~~YOUR({SINGULAR)~~~27
TAlDEQ~~~HIS, HER~~-27

SHI4~--AM, IS, ARE, ,WAS AND WERE~—~27
MING2ZI0—~NAME~~~27

QING3~—PLEASE-~-28

JLNG~—~COME IN—~28

BIE2~—DG NOT~—~28 | -
KE4QL4~~—HOSPITABLE, FEEL UNCOMFORTABLE~-~28
ZUQ4~~—S1IT DOWN-~—28

HEl~~—DRINK~~~28

CHA2~~~TEA-~—~28

HAT2SHI 4~~—0R~—28

KA1FEL1~~~COFFEE~—~28
LEQ~~~EMPHASATIC~~~28

TAT4emTOO~—28.

XUE3JTAl~-~—~CIGAR~~—29
YAN1-~~~CLGARETTE~~~29
CHOU1l~—SMOKE~~-29
JIU3~~~WINE~—29
PI2J1U3~~~BEER~—29
NIU2NALI3~~~MILK~~~29
SHUT 3-—~WATER~~29
GUO3ZHIl~~~JUICE~—29
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WELI2~~~HELLO~~~31"

ZAT4~—AM AT, IS AT, ARE. AT, WAS AT, WERE AT-~-31
YI1XTA4~~~A MOMENT, A WHILE---31
SHEI2~~~WHO, WHOM~—~-31
HAO3JIU3BUAJIANG~—~-3]1
YOU3~~~HAVE, HAD~~~31
SHEN3MEQ~——WHAT~~~31
SHL4~-~~THING, MATTER-~~31
XIANG3—~~-WANT TO, LIKE TO~~-31
QING3~~~INVITE~~~31
DIAN4YING3~~~MOVIE~~-31

HAQ 3~mee OK~~31

DIAN4SHI4~~~TELEVISION, TELEVISION SET-—-32
DIAN4HUAS~~~TELEPHONE~~-—32

DA3~—CALL~~~32

BAO4AZHI3~~-NEWSPAPER~~~-32

+ ZA2ZHI4~~~MAGAZINE~—~32

HUL2-~~—G0O BACK~—32
XUE2XTAG4~~—~SCHOOL~~~32
TU2SHUL1GUANG3~~~LIBRARY~-~32

- JIAO4SHI ~~~CLASSROOM~we32

JIAl~—~HOME, FAMILY—~=32
BAN4GONGLSHI4—~=—~O0FFICE~-32

FU3SHANG4~—~HOMETOWN~~—33
NA2113~~~WHERE~~—33
ZHONG1GUQl~~~CHINA~~~33

SHANGABAT 3~—~SHANGEAY—~~~33
DEQ-~-POSSESSIVE MARKER~~-~33
MEL3GUO2~~~U,S. A.mn33
J1Al~~—~CALTFORNIA~~~33

ZHOU ~~-~STATE~—33

JTU4TIN] SHAN1~~~SANFRANCISCO-~~33
XI3HUAN1~—LIKE—~33

- CHIl~—~—EAT—-~34

CAI4——FOOD-~—34
XI1CAN1~~—WESTERN MEAL~—~34
FA4GUO2~—FRANCE~——34

 RE4BEN3~—-JAPAN-—34
. E2GU02~~~RUSS1A~~—34

DE2GU02-~~~GERMANY~--34
YING1GUO2-~—ENGLAND-—-~34

- X11BAN1YAZ~——SPAIN~—-34

RENZ~——MAN, MEN--~35
GE1GEQ—~~ELDER BROTHER~-—~35
JIE3JIEQ~~~ELDER SISTER~~~35
TAL4TAIQ~~~WIFE~~~35
LIANG3~~~TWQ=~~35

GEQ~—~—~A NOUN CLASSIFIER~~-35
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XTAQ3HAT2~~—~CHILD~~-33
FU2Q14~~—~FORTUNE~—-35
NA2LI3~~~NOT AT ALL-~-35

DI4DIQ~—~YOUNGER BROTHER ~--36
. MEI4MEI0~-~YOUNGER SISTER~~-36
ER2ZI(~~~SON~~—36
ZU3FU4~~~GRANDFATHER-~~36
ZU2MU3~~~GRANDMOTHER~-~~36
ZHE4~-~THIS~~-~36
NA4~~~THAT-—~36
DONG1XIl~—THING~~-36
WO3MEN2DEQ~-~~0UR~~~36
NIMEN2DEQ~~YOUR(PLURAL)~~~36
TAIMEN2DEQ~~~THEIR~~-36

HUIL4~~—~CAN, COULD——-39
JIANG3~~~SPEAK—-39
ZHONGIWENZ2—~~~CHINESE~~-39
TAL4~r~T00~-~~39
ZHERG4LZAL 4~~~JUST NOW~~~39
XUE2~-T1,EARN---39

 YINGIWEN2~—~ENGLISH~~~39
XIE3~~~WRITE~-~39

E2WEN2-~~~RUS SIAN~~~40
DE2ZWEN2-~~—~GERMAN~~~40
FA4WEN2~~—FRENCH-—40
RI4HEN2~~—JAPANESE~——40

" XI1BAN1YA2WEN2--—SPANISH~~~40
DU2~~—READ~~40 :
SHUQL-+~SPEAR~~~40
NENG2~~-CAN, COULD—~40
HUA4~~~SPOKEN LANGUAGE~~-40
Z14~~—~CHARACTER, WORD-~—~40
GUOZYU 3~~—~MANDARTIN~~~40
GUANG3DONGL~~-CANTON~—~40
BEL3PING2~~PEKING~—~~40
'BEI3JING1~—PEKING~—-40
TAT2WAN 1~~~TAIWAN——40

 CHANG2~r—QF TEN-——41
FAN4DIANL—~—RESTAURANT-~-~41
YONG4—~~~USE~~~41
KUAL4Z10~~~CHOPSTICRS~—41
SHAQ1~~~COOK~—41
YIIDIAN3DIANQ~~~A LITTLE BIT~--41

TIAO2GENG1~~~8P00ON-~—~42
BEI1ZIQ~~~GLASS—~~42
PAN2ZIQ~~~PLATE~~-42
DIE2Z1Q~~~SAUCER~~-42
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WAN 3-~~BOWL———42

YU2~~=FILSH~~~42

ROU4~~-MEAT(ANY KIND OF MEAT)—-—-42
QING1CAL4~VEGETABLE~~~42
SHUL2GUO3~~~FRUIT—~~-42
DAN4~~~EGG~~~42
MEI2~~~NEGATION-~~42

TAQL4~—~WANT~~~43
DIAN3-~~0RDER~~~43
XIAN]~~~FIRST~wn43
- CAL4DAN1~~~MENU-—43

CHUN1JUAN 3~~~EGG ROLL~~~43
JIAQ3ZI0~~~DUMPLING~——43
SUANILA4TANGL-~-~—-SOUR AND HOT SOUP—~~43
TANGl~~—50UP~~~43 '
QINGIZHENG1YU2~~~STEAMED FISH~~~43
BEIl~-~~A GLASS OF-—-43

WAN3-~—A BOWL OF-~~-43
FANf~meRICE~~~43

TANG2CU4PAT2GU3~~~SWEAT AND SOUR RIB--~44
BEI3PING2KAO3YAl~——PEKING CRISP DUCK-——44
HAQ2YOU2NTU2ROU4A~—~BEEF WITH OYSTER SAUCE-—-44
JIANG4BAO4JIIDINGI~—FRIED CHICKEN CURE IN THE SAUCE-~—&4 :
FANIQIEZMING2XTA2~~-PRAWNS IN TOMATO-—-44 ' '
MIAN4—~——~NOODLE~~44

NIUZROU4~~nBEEF~~~44

ZHU1ROU4~~~PORK~——44

JTIROU4~~~CHICKEN MEAT——44
RUAL4~——PLECE~-~~44

CHAQ3~—FRIED, FRY~—~44

NIUZPAY 2~~~STEAK~~~44

BI3~~—PEN~~~46
JI3~—HOW MANY~—-46
YIlem~ONE~~—=46
ER4mm=TWO~~~46
SAN1—~THREE~~46
S$14~~-FOUR~—46
WU3~—~FIVE~—~46
LIU4m—SIX~-~bkb
JIU3~mNINE~—~46
SHI2~~—TEN~-~~46

- ZHL1~~~NOUN CLASSIFIER~—~-46

BAI3~~~HUNDRED~—-47
DI4~—~—~NUMBER~~~47
ER4SHI 2~~~TWENTY~~—47
SAN1SHI2~~~THIRTY~~~47
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LING2~~~ZERO~—~~47
SUL4~~~YEAR OLD~—~47
QIU2~~—BALL~~~47
DAOLZIQ~~~KNIFE~~~47
CHA1ZI0~~~FORK~~~47
CAN1 JIN1~~nNAPKIN~—4&7
MIAN4BOA L—~~~BREAD~——~4&7

JINLTIAN1~~~TODAY-——48
XING1QI2~~~WEEK~-—48

DULI4BU4AQI3~—~SORRY~~~48

TINGl~—~~HEAR~—~~48
QING1CHU3~~~CLEARLY~~~48
YUE4~~MONTH~~~48
HAQ4~—~~DAY~~—48
XIAN4ZAL4———NOW—-~4 8
DIAN3~~~0"CLOCK~—~48
FEN1~~-MINUTE~——48

SHENG1RI4-~—BIRTHDAY~~-49
ZUO2TIAN1~~~YESTERDAY~~~49

'MING2TYIAN1-—~TOMORROW~~~49

NIAN2~wr~YEAR~~~49
XININTAN2~~NEW YEAR~~—49
SHENG4DANSJIE2~~~CHRISTMAS~~—~49
JIE2~~—~FESTIVAL~~-49

ZHONGLQIULJIELl~~AUTUMN FESTIVAL~-~49
DUANIWU3JIE2--~—DRAGON FESTIVAL~-~49
CHUN1J IE2~~~CHINESE NEWYEAR—-~49
KUALALES~n~HAPPY 49 _
GUOZQING4RI4~~~NATIONAL BIRTHDAY-——49

BAL3HUOAGONG1SI1~~-DEPARTMENT STORE-~~~50

JIAN4~~~NOUN CLASSIFIER~~--50
YI1FU2~~~CLOTHES~~~50
‘HEN3-~~VERY~-~~50
PIAO4LIANG4—~~BEAUTIFUL~~~50
KUAL4~~~DOLLAR—~50
MAOQ2~~~DTME~~-50
FEN1l~~~CENT~--~50

- PIAN2YI2~-—~CHEAP~~~50

KU4ZT0~—~PANT~—~51
QLAN2~—~~MONEY~—~51

- MAQ4ZT0~~~HAT-~~-51 -

XIE2Z10Q~-~SHOES~~~51

© QUN2ZIQ~~~SKIRT——~51

DUO1SHAQ3~~—HOW MUCH~—-51
WA4Z14~~~S0CKS——-51
GUL4~~EXPENSIVE~~~5]
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CHEN4SHAN1~~-SHIRT-~~51
JIA2KE4~~~JACKET~~~51
XI1ZHUANGL~~~SUIT~~51
CHUAN1-~~~WEAR~~~51

DAI 4~ WEAR~~~51
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APPENDIX E
PATTERN LIST

S + TV + 0~~=10

S + BU4 + TV + O~——10
S + SV-—15

S + BU4 + SV-—15

XXX HAO3 MAQ?-~-25

rnrrmnmcaees f

XIE4XIEQ XXK~—=25

XXX XING4 XXX MING2 XXX~—27 .

XX XXX, XX (XX{) BHAO3 MAQ?~—~-27
: /

XX MING2ZI0 SHI4 XXX~--27

HEl XXX~—--29

CHOUl XXX~—-29

QING3 XXX~—--29

XXX HATZSHI4 XXX?-—-29

XXX KAN4 XXX~~~32
XXX QU4 XXX~——32

XXX HUL2 XXX QU4~—32
XXX XIANG3 XXX—~~32

XXX XI3HUAND XXX~—34

XXX XI3HUAN1 XXX XXX~—~34 .

XXX ZAI4 NAZLI3?7~—34

XXX SHI4 SHEI2?~--36

XXX SHI4 SHEN3MEQ?~--36

XXX SHI4 SHEN3MEQ XXX2-—36

XXX SHI4 XXX~--36 :

USE VERB OR AUXILIARY VERB TO ANSWER THE QUESTION-~-40
QUESTION SENTENCE TRANSFORMATION-~~42

(1) SUBJECT + VERB + BU4(NOT) + VERB + (OBJECT) (WITHOUT MA0) IF

; ' ' ORIGINAL QUESTION SENTENCE IS: SUBJECT + VERB -+ (OBJECT) + MAQ ?
*%% IF VERB IS /YQU3/, /BU4/ IS CHANGED TO /[MET2/.%*%=*
(2) SUBJECT + ADVERB + BU4(NOT) + ADVERB -+ VERB + (OBJECT) (WITHOUT

MAQ). IF ORIGINAL QUESTION SENTENCE IS:

Lt A s

AR e
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SUBJECT + ADVERB + VERB + (OBJECT) + MAQ?
NOUN CLASSIFIER~~~44

(1) XXX BEIl XXX
(2) XXX WAN3 XXX
(3) XXX PANZ XXX
(4) XXX DIE2 XXX
(5) XXX TIAQ2GENGl XXX
(6) XXX KUAI4 XXX

COUNTING PRACTICE~—~47

_' MONTHS ,WEEKDAYS ,AND TIME—~49
. XXX KUALALE4-~—49

XXX CHUAN1 XXX~—51
XXX DAI4 MAOAZIQ---51

XXX YAO4 DUOLSHAO3 QIAN2?--=51 .

XX XXX QIAN2~~=51
COUNTING THE MONEY~~-51
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APPENDIX F

A
&
.
-

-
N
=4
e

3.

INSTRUCTION ON THE USE OF THE MANDARIN SOUND DICTIONARY o

1. DIAL ANY ONE OF THE FOLLOWING NUMBERS: 321-6262
321-6263
321-6264
321-6265

2. AFTER HEARING "PLEASE TYPE STUDENT NUMBER OR PASS wdRDsﬁ, PLEASE
TYPE,030131*. {APART FROM THE PASSWORD, STEPs'l—z ARE IﬁE SAﬁE AS
THE USUAL WAY YOU GET INTO A LESSON EACH_TtME)

3. YOU WILL HEAR "MANDARIN DICTIONARY". | |

'4. TYPE THE CODE FOR THE SOUND YOU WANT TO HEAR;'IIF.fOﬁ HAVE MISTYPED
‘THE CODE, YOU WILL HEAR A BELL SOUND, THEN TYPE THE.CGDE AGAIN.)

5. IF DESIRED, TYPE *# TO REHEAR THE SOUND. '

6. TYPE # FOR THE NEXT SOUND AND YOU WILL HEAR A BELL SOUND. .THEN:TYPE
A CODE FOR A NEW SOUND YOU WANT.

7. REPEAT STEPS 4~6 AS OFTEN AS YOU wisn.

‘8. HANG UP THE PHONE WHEN YOU HAVE FINISHED.

*%* NOTE: “0° IS STILL AN ERASE KEY.

CODES:

A =21
AL = 27
= 26
ANG = 264
A0 = 25
B = 22
= 23
CH = 24
_D=31
= 33
1--34
EN = 36
ENG = 364
ER = 37
F =33
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~ Race: Black, Caucasian, Chicano, Chinese, Others (Circle one)

LA

1h1

APPENDIX G

- QUESTIONNAIRE I

INSTITUTE FOR MATHEMATICAL STUDIES IN THE SOCIAL SCLENCES

STANFORD UNIVERSITY

ANY INFORMATION ON THIS QUESTIONAIRE WILL BE KEPT CONFIDENTIAL. ONLY
MEMBERS OF THIS RESEARCH PROJECT WILL HAVE ACCESS TO YOUR ANSWERS.
INFORMATION IN THIS QUESTIONAIRE WILL BE MOST VALUABLE TO OUR RESEARCH

PROJECT, AND WE APPRECIATE VERY MUCH FOR YOUR COOPERATION.

Name: , o Birth date: Sex:

Major: - . Undergraduate/Graduate (Circle one)

IF others, please specify:

Native language:

Other spoken languages besides native language (include dialects):

‘Do any of the members of your family speak Mandarin? If so, please

specify

Have you ever had the opportunity to hear Mandarin spoken?
Do you have any Mandarin SPeaking friends? __If so, hoﬁ many?
I an stuéying Mandarin becauseﬁtCircle one)
a. I need the credits.
b. I think it will help me to understand better the Chinese peép}e

and their way of 1life.
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¢. A knowledge of two languages will make me a better educated
person.

d. It will allow me to meet and counverse wiﬁh mﬁre and. varied
people.

e. Other reasons. (Please specify)

THE FOLLOWING 15 STATEMENTS ARE OPINIONS. IT HAS BEEN FOUND THAT
MANY PEOFLE AGREE WITH EACH STATEMENT AND MANY DISAGREE. THERE ARE NO
RIGHT OR WRONG ANSWERS. YOU ARE ASKED TO MARK EACH STATEMENT IN THE

LEFT MARGIN ACCORDING TO YOUR AGREEMENT OR DISAGREEMENT AS FOLLOWS:

_ #1: SLIGHT AGREEMENT ~1: SLIGHT DISAGREEMENT
+2: MODERATE AGREEMENT | ~2: MODERATE DISAGREEMENT
+33

STRONG AGREEMENT ~3: STRONG DISAGREEMENT

1. American may not be perfect, but the American way of 11fe can
lead to a perfect society.

2. Forelgners are all right in thelr place, but they carry 1t toc
far when they get too familiar with us.

3. Chinese are interesting people.
4. The Chinese way of 1life seems crude when compared to ours.
5. Americans are more sincere and honest than Chinesa.

6. The Chinese people would benefit greatly if they adopt wmany
aspects of the American culture.
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7. Chinese-Americans contribute to the richness of our society.
8. Chinese—Americans have every reason to be proud of thrir race
and their traditions. -

9. Americans should make a greater effort to meet Chinese~
American people.

10. The Chinese has a colorful culture.

] 11. Computer—assisted instruction is like a tutoring ianstructiom.
12.-Computer~assisted instruction is an individualized instruction
which can adjust to the student’s personal learning speed.

13. I have confidence in the computer’s teaching ability.
14. T have confidence in the computer s abillty in teaching a

foreign language.

15. T have confidence in the comuuter s ablllty in teaching
conversational Mandarin.

“THERE ARE 5 STATEMENTS BELOW. AFTER EACH STATEMENT THERE ARE 4
POSSIBLE CHOICES. PLEASE CIRCLE THE CHOICE WHICH YOU THINK IS MOST

APPROPRIATE.

1. This Mandarin course is one of my preferred courses;
a. disagreement.
b. no opinion.
c. agreement.

d. none of the above.(explain)
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If Mandarin were not taught in this school, I would probably
a. not bother to learn Mandarin at all,
b. try to have lessons in Mandarin somevhere else.

c. pick up Mandarin in everyday situationms.( ask my Chinese friends
to teach me Mandarin, go to Mandarin movies, ete.)

d. none of the above {explain)
3. ConSLdering haow I will study for this Mandarln course, L can
honestly say that I will:

‘a. do very little work and hope to pass by sheer Iuck or
intelligence. :

- b. do just enough work to keep up with the course.
€. really try to learn Mandarin.

d. none of the above. (explain)

4. My feelings about this Mandarin course are: Iﬁ is:
a. Qery exciting.
b. slightly exciting.
c. 50 SsO.

d. none of above.{explain)

5. After I finish this course, I will probably:

a. continue to improve my Handarln.(eg., -daily practice, nlght
school ete.) :

b. try to use Mandarin as much as possible;
c. meke no attempt to remember any of the Mandarin.

d. none of the above.{explain)




APPENDIX H

QUESTIONNAIRE II

INSTITUTE FOR MATHRMATICAL STUDIES TN THE SOCTAL SCTENCES
STANFORD UNIVERSITY

h _ ANY INFORMATION ON THIS QUESTIONNAIRE WILL BE KEPT CONFIDENTIAL.ONLY

i MEMBERS OF THIS RESEARCH PROJECT WILL HAVE ACCESS TO YOUR ANSWERS.

: INFORMATION FROM THIS QUESTIONNAIRE WILL BE MOST VALUABLE TO OUR

RESEARCH PROJECT AND WE APPRECIATE VERY MUCH YOUR.COOPERATION.

Name:

"Did  you use telephone receiver pick-up coil? vyes . o

1. Do you feel that the material‘presented was worth learning? .

| (1). Definitely  (2). Yes  (3). Maybe  (4). No T =

2. Were handouts clear and well-organized?

{1). Qutstanding (2). Good (3). Fair .(4))7Poor

3. Were the parts of lessons over the phone well-~organized?

(1). Outstanding (2). Good  (3). Fair . (4&). Poor

4. Were exeréises valuable in their own right?
(1). Qutstanding (2). Good (3). Fair  (4). Poor

5. Was it worth to spend a long time (lesson 1 to lesson 23) on
Mandarin phonology? '

(1). Definitely (2). Yes (3). Fair (4). Yo
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Was the convenience of learning at home or in the office worth
while to you? ' '

{1). Outstanding (2). Good {3). Fair "(&). Poor

7. Was the convenience of being able to use the program any time worth.
wvhile to you?

(1). Definitely  (2). Yes (3). Maybe  (4). No
8. Was it heplful to talk to Peter after a short period of learning?

(1). Definitely (2). Yes {3). Maybe (4). Yo

9. Do you feel confortable about this new way of learning?

{1). Definitely {(2). Yes (3). Maybe (4).7No

10. What is your over all evaluation about this course?

(1). Outstanding .= (2). Good (3). Fair. (4). Poor

THE FOLLOWING 5 STATEMENTS ARE OPINIONS. IT HAS BEEN FOUND THAT
MANY PEOPLE AGREE WITH EACH STATEMENT AND MANY DISAGREE. THERE ARE NO -
RIGHT OR WRONG ANSWERS. YOU ARE ASKED TGIMARK EACH STATEHENT IN THE

LEFT MARGIN ACCORDING TO YOUR AGREEMENT OR DISAGREEMENT AS FOLLOWS:

+1: SLIGHT AGREEMENT ~1: SLIGHT DISAGREEMENT
+2: MODERATE AGREEMENT _ ~2: MODERATE DISAGREEMENT

- +3: STRONG AGREEMENT ' ' ~3: STRONG DISAGREEMENT

1. Computer—assisted instruction is like a tutoring instruction.

2. Computer—assisted instruction 1is an individualized instruction
which can adjust to the student’s personal learning speed.

3. 1 have confidence in the computer’s teaching ability.
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4. 1 have confidence that I did learm as much from this computer-
assisted instruction as a class teacher.

5. I have confidence in the computer’s ability in teaching
conversational Mandarin.

ta i A et e R ke

THERE ARE 5 STATEMENTS BELOW. AFTER EACH STATEMENT THERE ARE 4
POSSIBLE CHOICES. PLEASE CIRCLE THE CHOICE WHICH YOU THINK IS MOST

APPROPRIATE.

1. This Mandarin course is one of my preferred courses.
.a. strong disagreement.
b. disagreement.
¢. agreement.

" d. strong agreement.

2. 1 enjoyed this course.
a. Strong disagreement.
b. disagfeement
€. agreement.

i d. strong agreement.

3. If Mandarin were not offered in this university, I would probably
a. not bother to learn Mandarin at all. .

b. pick up Mandarin in everyday situations.{ ask my Chinese friends
to teach me Mandarin, go to Mandarin movies, etc.)

¢. try to have lessons in Mandarin some where else.

d. have a tutor to teach me the Mandarin.
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4. 1In study for this course, I:

a. did very little work and hope to pass by sheer luck or
intelligence. '

b. did just enough work to keep up with the course.

c. worked moderately hard.

d. worked very hard.

- 5. After taking this course, My interest in learning Mandarin is:
a, very little.

b. little.

¢. moderate.

d. great.

Suggestions:
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APPENDIX I

EVALUATION SHEST ON STUDENT®S ABILITIES OF.SdUND_PRODUCTION

STUDENT NIRMBER: JUDGE’S NAME:

1. PHONOLOGICAL ELEMENTS:

RESPONSE 1 2 3 -4 " 5 "6
SPEED S -
~CAN NOT FREQUENT LONG MODERATE LITTLE NO
RESPOND AND LONG HESITATION HESITATION HESITATION HESITA-
HESITATION . - TTON
ACCURACY OF 1 2 .3 4 5 6
PRONUNCIATION - S : : : :
NOT UNDER~ HARD TO UNDER- FAIR GOOD  PERFECT
. STANDABLE UNDERSTAND STANDABLE
2. TONES:
RESPONSE i 2 K 4 5 6
SPEED cvn . -
CAN NOT FREQUENT LONG  MODERATE ' LITTLE O
RESPOND AND LONG HESTTATION HESITATION HESITATION HESITA- :
HESITATION - e TION
ACCURACY OF 1 2 3 4 5 IR
PRONUNCIATION . : ‘
NOT UNDER-  HARD TO UNDER~  FAIR GOOD  PERFECT

STANDABLE UNDERSTAND ~STANDABLE
3. VOCABULARY:

RESPONSE 1 2 -3 . 4 -5 . 6
SPEED

CAN NOT FREQUENT LONG - MODERATE LITTLE NO .
RESPOND AND LONG HESITATION HESITATION HESITATION HESITA~
HESITATION ; y TION
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ACCURACY OF 1 2 3 4 5 6
PRONUNCIATION ———

NOT UNDER- HARD TO UNDER—~ FAIR ‘GOOD  PERFECT
STANDABLE UNDERSTAND STANDABLE :

CORRECTINESS 1 2 3 _ & -5 6
IN MEANING

NONE 20 % 40 % 60 % 80 % ALL
CORRECT CORRECT CORRECT CORRECT  CORRECT CORRECT

TRANSLATION:
RESPONSE T 2 3 L5 6
SPEED , - , , ,
CAN NOT FREQUENT LONG  MODERATE  LITTLE NO
RESPOND AND LONG HESITATION HESITATION HESITATION HESITA-
HESITATION - | TION
ACCURACY -OF 1 2 3 Y. 5 6
PRONUNCIATION — ' . . -
NOT UNDER~ HARD TO  UNDER~  FAIR | GOOD  PERFECT
STANDABLE UNDERSTAND STANDABLE - - '
CORRECTNESS 1 2 3 A 5 6
IN MEANING ; e . :
o NONE 20 % 40 2 60 % 80 % ALL
CORREGT = CORREGCT CORRECT CORRECT CORRECT CORRECT
RESPONSE: '
RESPONSE 1 2 3 4 5 6
SPEED : _ _ —
CAN NOT FREQUENT LONG  MODERATE  LITTLE No
RESPOND AND LONG HESITATTON HESITATION HESITATION HESITA-
HESITATION - TION
ACCURACY OF 1 2 3 : 4 5 6
PRONUNCIATION -
NOT UNDER- HARD TO  UNDER~ - FAIR GOOD  PERFECT .
STANDABLE UNDERSTAND STANDABLE |
CORRECTNESS 1 2 3 4 s 6
IN MEANING _
NONE 20 % 0% 60 2. 80 % ALL

CORRECT CORRECT CORRECT CORRECT GORRECT CORRECT
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