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Abstract .. - .. 
_.. % .  

. s 
e 

. . Discis Knowledge Research kc.  is recording children's literature and accompanying" 
* m 

music on CD-ROM Macintosh discs.  he& CD-ROM discs can then be accessed by software- 
- 

to listen to the story, @dividual words or definitions. 

The purpose of this study was to investigate the impact of Pprototype Discis Book bn 

students from kindergarten to grade three. It examined how long the book sustained children'; 

interest and their patterns of interaction with it. 
* 

A case study approach has adopted involving observ&ons and interviews with 52 
. *  

children &d 16 adults. Observations were carried out in a non-directive manner. Children were 

shown available and allowed to explore the @k. Child interviews investigated 

affective listening and reading while adult intervbws questioned acceptance 

and possible uses for the Discis Books. 

The study showed that most children became involved with the story and learned 

something. In some cases, children learned to follow words iri the correct order. In one case, a 
* 

grade two child with a learning disability used the book to-practise.speakiig: 

~hree  exceptions indicate the need for guidance f a  some children. .one kindergarten . 

child showed a lack of interest. One grade one student explored program menus to the 

exclusion of the story. Another grade one student with a hearing impairment froze after her first 
C \ 

choice. 

Many children had difficulty with mouse movement and mousc; actions. Children 
a :a$ 

P 

occasionally clicked too often on page turns and skipped pages. The lack of fine motor skills 

and poor hand-eye coordination hampered some children in their exploration. 
C 

Children enjoyed the book, l i n g  the sound effects and the sentence reading. Several 

made good use of picture label and text matches. One English Second Language (ESL) student 

a s k 4  for frequent definitions. 



, 
' Adults were enthusiastic and generally agreed that the CD-ROM Discis Book could be 

used with any prirnhry student, espkcally with those wifh reading difficulties.. Some suggested 
, -+ 

- using adapted Discis Books yith ESL stuaents &d adult illiterates. Criticisms included the 

problem of rnappipg sound to text for sentences reiuiring page turns, reading speed and level of 

some defmihons. With some exceptions, the Discis Books were well received by both children 

and adults. 

;J 
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Alice w& beginning to get very ti@ of sitting by her sister on the bank, 
and of having nothing to do: once or twice she had peeped into the book her sister 
was reading, but it ha4 no pictures or conversations in it "and what is the use of a 
book, " - thought Alice, "without pictures or conversafioas?" Lewis Carroll (1 972, 
p- 1) 

A proaising product, E x i s  Books, is coming into the educational market in April, 1990. 

Manufactured by a Torontc~based firm, Discis Knowledge Research Inc., these computerized 

books on CD-ROM d i m  allow children to cbntrol the audiovisual presentation of populu . 

children's stories through interaction with a computer. Since the effectiveness of the program 

depends on this interaction, it becomes important to measure both the length of time that the 

children's interest remains engaged and the quality of their m teraction with the program. 

, - 

Problem Background and Rationale 

When children ask adults to read aloud to them, there are needs being met -- the physical, 

affective and dontact with an adult who is important to the child Children can pay 

the story and still gain from the physical and affective conact. The 

computer, on the other hand, cannot meet these needs that children have vis-a-vis important 

adults; what computers do offer are, according to Salomon (1986, p. 20) "unique learning 

opportunities the realization of which greatly depends on learners' self-controlled, volitional 

engagement." Computers offer children a new medium which they can explore and from which 

they can learn, but what they gain from this interaction depends primarily on their motivation and 

what they bring to the experience (Benware and Deci, 1984). The computerized book's 

attractiveness, the novelty of using a computer and the difference in medium will undoubtedly 

have an effect as well, but it is essent@ly the children's motivation, their determination and their 



<' >* 
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attention or mindfdnesi that will determine their learning. The*iscis Bbks hivg ken  structured 

in such a way that, although parents or teachers may set up optional features to niatch children's ' . 
d 

needs, the ultimatemanner in which the books are used rests finally with the children using them. 

Beyond optional music and sound effects which accompany turned pages, all oth$%omputer 

events are user-initiated by mouse clicks on the computer screen. 

In much computer-assisted instruction (CAI), a task is presented in order to engage the 

student's'interest. An excellent example of this type of CAI is READER RABBIT, to be 
L 

discussed later. Presented in a game format, these CAI programs engage interest through action, 

colour and a problem to be solv$. The Discis Books have relatively static graphics, are presented 

in monochrome or colour depending on the system (Macintosh Plus or Macintosh' SE; cdour on a 

Mp5ntosh II system) and do not present a specific task Computer events are programmed to be 

totally dependent on the user's choices. This shows an underlying philosophy towards children's 

learning different from that of CAI. As Nelson (1987, p. DM 133) says: 
1 

Instead of divising elaborate systems permitting the computer or its 
instructional contents to conml the situation, why not per&-the student to control 
the system, show him how to do so intelligently, andinake it easy for him to find 
his own way? Discard the sequences, items and conversation, and allow the 
student to move freely through materials which he may control. Never mind 
optimizing reinforcement or validatihg teaching sequences. . Motivate the user and 
Jet him loose in a wonderful place. 

Let the student control the sequence, put him in control of interesting and 
clear material, and make him feel good -- comfortable, interested, and 
autonomous. Teach him how to orient himself: not having the system answer 
questions, all typed in, but &owing the student to get answers by looking in a' 

, fairly obvious place. (Dialogue is unnkssary eved when it does not intrude.) 
Such ultra-rich environments allow the student to choose what he will study, when 
he will study it and how he will study it, and to what criteria of accomplishment he 
will aim. 

I 

Since the children control the computer presentation both in pace and in con tent, it  will be 

essential to observe: 1) how long the bocks sustain children's interest at each grade level from 

kindergarten to grahe three and 2) children's pattern of interaction with the computer screen at 

each grade level. The pattern of interaction can be further observed for: a) the purposefulness or 



the su&ciality of the 'nteractid level as measureQ by random or nonmndom &cks on pictures,. 

- words or sentences, b) an increase or decrease in this interaction while t~sing the book and + c) the ." 
particular features of the book used. 

7 .  * 

Discis ~ o o k s  may be used at diffefent reading levels: 1) listening only while each 

sentence is being read, 2) reading along while each sentence is being read or 3) reading the book 

w aloud or silently and clicking on unknown or difficult words only. It will be instructive to match - 

use of reading levels with grade levels and determine at which point children decide to take on a 

greater responsibility in reading the Discis Books rather than in listening to them. 
I 

A further important question whose answer m y  be inferred through observation would 

be: "What are the students learning?" Are they gaining a greater understanding of vocabulary by 

listening to new words? Could they be developing better decoding skills by hearing and seeing - 

difficult words? Is their comprehension improved by hearing words used in new contexts? 

Observation alone will not answer these questions but may point to the possible fulfillment of 

promises implied in giving children control of a computerized book and through it, control of thcir 

ownlearning in an 'ultra-rich environmqnt'. 

Problem Statement 

Do the Discis Books, computerized books with "pictures and conversations", 

,engage primary students for self-initiated language learning? Do they engage students enough to 

sustain their interest over a speclfic period of time? Does this format encourage student learning 

as observed through their attending behaviour and theis purposeful interaction with the computer? 

To give a broader appreciatibn of the possible uses of the Discis Books for primarf 
sfcdents, the study also observed adults using the book. The observation and interview materials 

gained at botb the child and adult level then permitted a detailed evaluation of the Discis Books as 

to their potential in engaging primary students for self-initiated language learning. Features were 



assessed as to their usefulness to the students as they interacted with the computer. Additional 

features to make these books a better educational instrument were arrived at through the results of 

the obsGations .and interviews. 

Research Design 

The evaluation of a new media requires field trials and case studies. Johnston (1984a, 

p. 2) says: "decision makers desiring guidance can be helped by snapshots of how early adopters 
h 

are using microcomputers and by hearing teachers and administrators tell their stories and express . 
, their judgments". (See also ~ohnston, 1984b; Rice,,1984). 

= The study was composed of two parts: case studies of students interacting with the 

computer and interviews of adults involved with reading education, these interviews to take place 

6nly after they experienced thd computer materials. (For copies of letters of information to 

Appendices A - D). - 
subjects and pare&, permission forms, interview questions and the observation tool, see 

Case Studies of Students 

This is a qualitative study of the free or selfdetenni :nce of students with 

electronic books. A wide range of observations were gathered of the many uses to which the 
' % .  - 

materials were put by the children. Structuring the exp&encii to that of p l y  reading along with 

the Discis Bookswould have left out interesting possibilities of !heir use in a preliteracy stage. Of 

this Patton '(1980, p. 41) says: "The strategy in qualitative designs is to allow the important 
- a ' 

4 
dimensions to emerge from analysis of the cases under study wi%irrpreswsing in advance. 

what those important dimensions will be." (Italics are the author's). 

J 

In order to leave the children as free as possible, they were discreetly observed from a 

distance so that the main external factor affecting them would be the computerized book itself. 



- 

Two schools were selected - one an urban school; the other, a rural school. Three boys 

and three girls were randomly selected in each of grades K to 3 in each school. This permitted the 

ob~ervation ofstudents from a'wide range of ages as wkll as from the same age group. 

Students were sh~wn how to use the mouse, turn the page and get the computer tb read a . 

I t  

sentence or an individual word or to presenbdefmitions and explanations. Once they understood 

the program and knew how to make-choices, they were left alone with the computer while the 
' $  

researcher worked at a table about skfeet away to the side and slightly behind them. 

An observation tool, refined through use in a pilot study, was used by the researcher as 
- 

students worked through the computerized book. This tool concentrated on student attending 

behaviours, student-comments and the book features they used. 
8a, 

Students used the computerized book for as long as their attending behaviour indicated 

their interest. As soon, as they displayid the desire for a change of focus by their bodily 

behaviour, they were asked to come for a closing interview and then were allowed~o return to 
Y a 

their classes. 

a 

Extra Student Observations 

Two additional students fkom each grade level were given the opportunity for repeated use 

of the Discis Book. These observations were used to determine the hicrease or decrease in interest 

in computerized books, in purposeful interactions with the book, and in the relative frequency of 

use of different features as students became more accustomed to this reading medium. 

There was observation of Discis Book use in leisure time (before school, recess time, 

noon time) to determine the quantity and quality of independent use and the appeal of the Discis 

Books outside of the researcher-determined experience. The grade level of the returning students, 

the time they devoted to the book a d  their pattern of student interactions in their self-initiated y 



experience were not&.'There were no ~estrictions or kxpectations placed on the chil&enls use of 
* 

the book in leisure time nor were in tdews conducted after this use. 

Adult Interviews 

mese inteniews investigated adult reactions to this use of computers in reading education. 

As well, their comments on the electronic book were noted w h h  they experienced it. These 

adults included a uriiversity professor in the field of reading, a faculty associate experienced in 

primary education, primary teachers from kindergarten to grade three, parents, and two 

librarians. After their experience, they were asked for a shoo interview concerning their reactions 

to the Discis Books and their recornmendations for future use of these materials. , 

Limitations of the-Study 
, 

This study is limited to the observation of the self-dete&ned and self-motivated Z 

"A" 
experienc& of stydints using a Discis Book with the default feature configuriltion. Teachers and , 

parents may later set a specific time span, predeterrrlined goals 0r.a changed feature configuration 

for their own purposes. 

The Discis Book is being compared to other computer-based reading programs only in 

manner of presentation, not in effectiveness. This study will compare the Discis Book to other 

computer-based reading programs in the use of audio feedback, the variety of language - 

information they present, the level at which this information is presented -- word, paragraph or 

story levels -- and the user control which ,they permit. 



Chapter 2 

Review of Related Literature 
@a B . , 

5 
% 

b CQ-ROM computer-mediated books can be used at many levels in Language Arts 
I., 

instruction. Therefore a study using these books would touch upon v s i e d ~ p i c s  . in Lahguage 

: a Arts such as emergent reading, reading in @re Language Arts and computer useln Language . Arts 

P. 

One feature of cdmputers i i  their ability, like books, to mix text and graphics. However, 
.- 

this mix may or may not be helpful 6 learning to read Research. on the use of illustrations in 
v 

primary reading books will th&fore be examined Another major feature of the computerized 

book is &e computer's ability to provide informatidn on request this necessitates an examination 

of research on self-initiated learning. Since the technology used is that of a CD-ROM disc 

controlled by the computer to provide sound, other topics such as multimedia computer 

applications and research studies of audio feedback in l e h n g  reading become relevant. 

As the focus in education must be the student and the curriculum, not the computer and its 

software (Lundsteen, 1989), 1 will begin with an examination of topics which concern children 

and reading. 
L V - 

Emergent Reading 

Research shows the importance of exposing children to written lqguage from a very early 

age so that the relationship between written and oral language can be understood (Stricklandand 

MOTTOW, 1988; Zarry, 1984). Zany (1984, p. 42) goes on to suggest that "the argument for early 
5 

reading is based on the integration of a three-way mental process that relates meaning, sound, and 

sight." Strickland & Morrow (1988, p. 70) point out that "reading and writing develop 

concurrently with oral language." Each language p-&ess is related to the other @informing and 

supporting it. (See also Tuinman, Johnstone and Pfaff, 1989; Weiss and Hagen, 19881.. While - 
young children are learning to talk, theyktegrate sounds with meanings. A total integration at 



b 

this stage would iricllrde'seeing the written representations of the words as well. One *&neg of 
<, c y ,  

doing this is by drawing, their attention to popular trade names, package and food labt?~&@hi;e , , . 
C <: . l i  

"' >~ ** 

- saying the words. Young children soon become aware of the meaning of the ~ a c ~ o n a l d ~ ~ i y s  . , ' 
, - 

,. ~. 
A d  c a ~  pi& out the preferred washing detergent from the supermarket shelves. - .  . . .  , *. # 

..' .. >P - 
1 .  

Another key language experiense.for young children is having an adult read aloud to them. - - . - *  
+- * 

- 0  d 

Reading aloud promotes language literacy and is a sigruficant source of vocabulary acquisition a ' -' 
-- i 

(Elley, 198B; Lundsteen, 1989; Martinez and Teale, 1988; McCormick, 1977; McCorrnick, 1983; 

Michenec, 1988;  ohs son and wh*ley, 1989; Roser, 1987;  rel leash' 1989). Children will come 

to anadult for the rereading of a favorite story. ,This rereading, reseqchers are finding, is also 

important in developing language literacy and cohcepts (Lundsteen, 1989; Martinez an4 Teale, 

1988;.~cdormick, 1983; Yaden, 1988; Yaden, Smalkin and Conlon, 1989). 
' . 

0 

Language Arts in the Primary Grades 

Language Arts instruction is most imp-ortant in early education because it forms the basis 
I I 

for learning how to communicate and understibd others' coWunication for the remainder of 

children's lives. This area of study which includgs reading, writing, 'speaking and Iistenirig 
' 

permeates the whole school day and al l  subjects. 

Since it is such an important area, tliere has been much research to discover more effective 

methods to teach the Language Arts. These studies have changed the approach taken in te&hing 

Language Arts and so there has been a resulting shift in emphasis. - a , 

d 

Previously, there was adstress on reading r-ness with systematic instruction in various 

pre-reading and pre-writing skills (Shickland and Morrow, 1988). When reading was considered 
* _ e 

a behavioral skill, instruction centered on its distinct sub-sldlls (Hoskisson, 197% Palihcsar and 
* - B 

> ' 

LI Brown, 1986; Skinner, B., 1984). Now viewed as an integral part of Language  art^, reading is 

considered a process by which children relate the oral language they know to the wrineilanguage 

they perceive (Chall, 1983; Combs, 1987; Cullinan, 1989; Hoskisson, 1977; Lundsteen, 1989). 



As Hoskisson (1977, p. 48) says: "learning to read is a problem the child must solve, not a set of 

skills that he must txe,ltaughtW a@ again: " - f - .  
The child is faced with the prospect of c o n s e h g  and maintaining what h6 knows . 

while interacting with the many parts of his world that he does not know. To 
world and to develop, the child pays attentiofi to aspects of his- 

can assirnilate and &cornmodate to his cognitive structures. 
cognitive structures andWtransfoxms them in a way that promotes . 
The child is the one who constructs his ownknowledge and a 

develops his own meins of solving the problem of learning to read. (p. 48) 

J I 0  

~ecau& children need to see words used in a meaningful way, it becomes important for 
U 

5 

.' them 10 be given a lot of practice in reading, especially in context, and in ,hearingand nyding godl 

. - literature. b i e d l e r ,  1978; Chall, 1983; Cullinan, 1989; ~undstkn, 198% Roser, 1987; ~anillo, 
4 

1989). This must be both oral and silent: oral for development of decoding skills and ,. 
fluency for beginnis J readers; silent for content coverage as well as fluency for readers at a later, 

' > 

k g e  (Allington, l'%b; ~ l l i n ~ t o n ,  I;&, Andersp, B., 1%1; Chall, -1983; Moyer, 1982; 

P 

Reading Materials - 

There has been a shift from using the basal readeg with their limited vocabularies to using - 
' trade books (Chall, 1983; ~ullirkn, 1989; ~ i k e r t  and Colt, 1989; ~"ndsteen, 1989; Martinez 

B L 

and Teale, 1988; qasinski', 1988; Roser, 19873releas; 1989).*~ecause it is the children who 
i 

' . 
must solve the pdblem of leqning toaread, books dust be interesting. In fact, research has 

I 
I -  

shown that the interest level is more important than readability (Aidenon, shi;ey, Wilson and 

Fielding, 1987). 
f - .  4 

Qn'the othei hand, &&n needpidance in their selegtion because poorer students often 

choose reading matixial toondifficult for thgm (~ndersbn, Higgins ar+ ~urs ter ,  l985). This shift 

, to allowing children mom choice in Feir reading material as well as viewing them as responsible 

actom in the-new approaches to learning to read requires us to look at their ability and desire to . 
- 

B 



make decisions and, if necessary, find ways to help them in their development of self- 

Time practising reading 

- Although essential for developkg reading competence;*~e for oral and silent or 

independent reading in the school day is constrained. Moreover, poorer students cover less 

conknt in the allotted time for reading because teachers stress oral reading for them while giving 

better students more silent reading time (~lljngton, 1980a, 1980b, 1983a. 1983b and 1984). 

Although children leani best in a personal interaction with a teacher (Anderson, Evertson 

and Brophy, 1979; Anderson, Mason and Shirey, 1984; Reitsma, 1988), time for personal 
. . 

attention in oral reading is severely limited (Leinhardt, Zigmond and Cooley, 1981). During their 

reading time, poorer students read less than better students. Poor students read slower and are 

focused, because of their lack of decoding skills, on pronouncing the words correctly rather than 

being encouraged to read for meaning (Allington, 1984; Anderson, Mason and Shirey, 1984; 

Combs, 1987; Hoffman, 1987). 

This triple handicap for poorer students --covering less content, reading less in an oral 
I \ 

reading time, and being focused on accuracy rather than meaning-- means that the gap between 

good and poor readers will get larger each month of the primary grades (Stanoyich, 1986). 

Teachers seek to give students equal time but poorer students need something extra in order to 
v 

make more effective use of this time. 

Computerized or electronic books 

Theoretically, electronic books with computer-mediated text can provide solutions to 

many of the difficulties in providing time for reading practice. Students can get individual practice 

listening to good literature, hear well-modeled speech and listen to the words as they follow along 

with the text. They can read the text aloud and check difficult or unknown words in complete 

/ 



. 
I 

privacy. For shy students, it can be a convenient way to get individualized help. Students 

reading at a low level can read materid at their language comprehension level and hear language at 

the correct rate and rhythm for good comprehension. Very flexible, these computerized books can 
* 

be used for listening, for reading along while listening, for reading while checking unknown or 

difficult words, or for repeated reading. Thc latter is a method which has helped students having 

difficulty learning to read (Allington, 1983% Chomsky, 1976; Conte and Hurnphreys, 1989; 

Dowhower, 1987; Dowhower, 1989; Moyer, 1982; Neill, 1979; Herrhan, 1985; Rashotte and 
d 

Torgesen, 1985; Samuels, 1974). This method occasionally uses tak;y hooks -- books which 

are taped so that children can hear the book while following along with the text (Carbo, 1978; 

Conte and Humpkeys, 1989; Dowhower, 1987; Dowhower, 1989; ~amuels, 1979). B 

Research on Talking Books 

Since children entering kindergarten and grade one already have an extensive oral 

vocabulary, teachers can build on this strength. Hosldsson (1977.) developed a strategy call& 

assisted reading to introduce children to books. In this strategy, parents read aloud to their + 

children, following (Cle line of print with a finger. The children repeat words after their parents. 

Eventually, the children can move a finger under the line of print. A second stage starts when the 

children ask to read some words without assistance. The parent leaves out words for the children 

to insert. Finally, the third stage is reached when the children read mos; of the words and parents 

supply unknown or difficult words. Computerized books can be used in the same way by 

primary children. They can click on all the words or on whole sentences until they get to a stage 

where they can read silently and click on only those words they need. 

For the beginning reader, there has to be a mixture of word decoding s'trategies as well as 
i 

listening. Children eventually have to learn to focus on the letters (Reitsma, 1983). However, 

since reading goes beyond just saying words, teachers must focus on comprehehsion from the 

begi~ing. Sarnuels (1 979) has p i n  ted out that the method of repeated readings overcomes the 



decoding barrier to comprehension as children become more fluent with the materials (See also 

89; Herman, 1985; LaBerge and Samuels, 1974; Moyer, 1982). In his method, 

short and meaningful passages of a story until a predetermined level of fluency is 

reached f i e  emphasis is on speed over accurairnthat students do not become fearful bf 

making mistakes. This repeated reading can be done with or without listenink to tapes (Samuels, 

Chornsky (1976) used similar techniques with poor readers in third grade who could read 
< 

words but lacked fluency and comprehension. Carbo (1978) used tape-recorded books with 

s having severe learning handicaps. She added page numbers and pauses on the tape so 

that listeners couid turn to the correct page and follow along. Because she synchronized text with 

tape, she called her method, the "talking book" method. + 

Garnby (1983) would disagree with the title of Chomsky's method. He separates the 

concept of talking books frdm that of taped books. Talking booksbe books recorded at a normal 

reading rate; taped books are thoie recorded at a slow and a medium rate. He used talking books 

right from grade one to ldt children listen to them. He did not introduce taped books until the latter 

half of grade two for children to follow along. According to his definition, Samuels and 

Chomsky used taped books. Although Carbo called her method one of using talking books, she 

read the books at varying paces depending on their difficulty and the reading level of the student to 

whom they would be matched. Her tapes, t!!en, would be classified by Gamby as taped books. 

This distinction becomes important in examining computeriled books which can control the 

reading rate by in~ertin'~ pauses between phrases. 

Dowhower (1987) conducted an experiment with second-grade readers in which students 

with good decoding skills but poor reading rates used repeated- reading training, some with tapes 

and so& without. Rate, accuracy and comprehension improved under both conditions, with . 



that these gains transferred to unpracticed, similar passages. The more effective practice was 

using a series of passages rather than one passage on!y. 
I 

Dowhower does not state the pace of the taped reading but she does mention that the use - 
of tapes was more helpful for students initially reading below 45 words per minute (wpm) and 

that children were encouraged to re@ dong with the tape. This would imply that the reading pace 

was slow, as in taped h k s .  

Conte and Humphreys (1989) sought to venfy the,instructional effectiveness of repeated 

reading with tape-recorded material (RRT). They found a siNcant change in oral reading for 

the RRT group but not in the control group which read from basal readers: Their research differs 
h' 

from Dowhoweis in that all Conie and Humphreys' groups used tapes, and reading materials 
* 

were changed between thz groups. They also indicate that it was important to tape materials at a 

sped appropriate to each child Their materials were taped at three speeds: 30 wpm, 60 wpm - 
Q .  . 

and 120 wpm Children used materials that were slightly faster than their reading rate. 

Schneeberg (1977), reported a four year study on the use of listening while 

grades one to f o & n  which the use of teacher-prepared taped books at a Listening Center was one 
u+ 4 ,  

aspect of the p r o m  Besides higher achievement, students developed positive attitudes towards 

reading. (See  also^&, 1979). It is impossible to determine what effect the taped tpoks at the 

Listening cent& had on the overall results. 
a. 4-*a 

The pace of talking books could raise a problem for listeners. McMahon (1983) studied 

the ability of first- and third-grade children's ability to listen and read sirnultanwusly. Two 

version's of stories were prepared in which there were didpancies; one text, the other taped. 

She found that all the first-grade students and many of the third-grade children could not perform 

the mismatch task at the read-along rates. These rates, determined by finding the median of taped 

materials for grade 1 and grade 3 students, are 1 i 2  wpm and 141 wpm respectively. The 

children's skill in'detecting mismatches broke down beyond 35% abwe their individual ogl  

reading paces. Since the median oral rate for grade 1 students was 29 &pm and for grade 3 



srudents was 7 1 wpm, the median rate at which children could follow along would be 39 wpm 

and 96 wpm respectively. She does say, however, that it is possible that the task demands are \ 

greater than simply reading along. About the ability of children to read while listening, she 
s. 

comments: "The resdts obtained demommte that children are able t~ read arkd listen 

simultaneously as early as first grade." (p. 46). 

Generally, the research shows that repeated reading with or without .tapes leads to 

increased reading rates and accuracy in the practiced passage and new unpracticed passages. ~ 0 t h  

lead to an increase in comprehension of the practiced text which seems to cany ova to new 
s 

unpracticed text at similar reading levels. Repeated reading with tapes helps children's proschic 

reading in which the children segment text into meaningful phrases with few inopportune pauses 

and good voice inflection (Dowhower, 1989). 

I These researchers studied repeated reading with text and tape-recorders. Other researchers 

have used computers to study repeated reading or to study other methods for improving reading; 

some of these research designs also include an audio component. 
\ 

Carver and Hoffman (198 1) used a PLAT0 computer terminal to present programmed 

prose in a repeated reading format with two groups of six high school students who read poorly. 

Programmed prose consists of paragraphs in which missing words have to be inserted, gven a 

choice of two words. At the end of 50 to 70 hours each on the terminal, students had improved in  

reading that particular type of prose. However, gains in fluency could not be shown to transfer to 

g e n d  reading ability. Their conclusion is that the repeated reading method may be useful to 

students while they are learning to decode because it is the written form that they have trquble 

comprehending, not the same sentence presented aurally. 

Olson, Foltz and Wise (1986) studied the audio component in researching ways of helping 
* 

children learn reading. The computer gave optional speech feedback with whole words or with 

syllabication. Fifteen reading disabled students from 8 to 12 years of age were told to target each 

word they did not recognize. As a control, &me stories were read without speech feedback. 



I 

From their results, the researchers suggested that speech feedback was the primary factor that 

improved word recognition, because of computer storage limitations, this study utilized 
4 

synthesized speech which can be very difficult ~0 understand 

Synthesized speech is computer generated by the translation of ASCII code (written text) 
0 

through applying complex graphe&-phoneme correspondence rules. Special pronunciations are 
f 

stored for the most frequent exceptiocs (Olson and Wise, 1987). Olson and Wise (1987) studied 
' .  

the intelligibility of DECtalk's synthesized speech and found that nine learning-disabled students 

between 8 to 12 years of age wuld identlfj correctly 95% of the words. DECtalk js a relatively 

expensive text-to-speech synthesizer, marketed by Digital Equipment Corp. in 1984. A more 

common and inexpensive text-to-speech synthesizer is the Echo 11 synthesizer produced by Street 
- 1 

Electronics for the Apple IIe. Its intelligibility was iated by Olson, Foltz and Wise (1986) at only 

40%. Speech feedback, important for wordArecognition, must be intelligible or it is worthless 

Either inexpensive synthesized speech devices must be improved tremendously or better 

technology must be used in their place. 

Roth and Beck (1987) attempted to improve speed and accuracy in comprehension by 

improving decoding skills. In this study, they focused on words in order to develop-these skills 
0 

in students who compensated for weak decoding skills by depending on sentence contexts. One 

program presented a game-like activity in which students constructed words from sets of subword 

letter strings. This computer program used digitized speech as corrective feedback ahd for 

requested assistance when students were stymied. The second program presented another game- 
, ' 

like activity in which students listened'to and saw words in which the middle portion was - 

changed, such as bat, bait, bet, beet. Once the instructional phase was finished, a maze was 

shown in which the student had to find the nearest letter string that matched the spoken one. The 

audio component was used to focus.student attention on the middle vowels in the tutorial section 

and to present the problem in the game section. The researchers found that fourth-grade students 

gained the equivalent of a year in decoding and word recognition skills if they had been low in 



those skills. Their ability to comprehend phrases and sentences also showed a gain of a year 

relative to a control group. However, there was no improvement in comprehension at the passage 

level. % <. 

The digitized speech used by Roth and Beck be of excqllent quality, depending on the 

sampling rate. However, the higher the sampling rate, t!!e more storage space in memory is 

required for the sound Because of this requirement, digitized speech feedback is useful only for 

lists of words or short excerpts. 

McConkie and Zola (1987) developed a computer system to enable people with poor , 

reading skills to read passages beyond their normal reading ability. Their computer controlled a 

tape-recorder. Readers could touch any word on $he computer screen with a light pen and that 

word would be said. Their bitial research was with adults reading at or below grade four level. 

The adults found this environment to be codortable and helpftil. The researchers foresee mat 

"future developments of the system will allow a person to find out what a word means, and 

hrase of a difficult sentence, among other things." (pp. 105- 106). 

Zola stored their speech as analog signals directly to the hard disk (Olson 
4 

< 
provided very quick access and rendered good quality speech but would \ - 

again entail large storage requirements. 6 

Reitsma (1988) studied seventy-two first-grade students in three experimental conditions: 

guided reading, reading-while-listening, and independent reading with optional computer- . 

generated speech feedback. The third experimental condition presented natural speech feedback . 

through a computer-controlled tape-recorder for words students desired. Students were then 

tested on twenty target words which had been included once in each of the five shon stories. His 
. 

* 

results showed that both the guided-reading condition, in which students read orally and had to 

correct all their emrs themselves wih guidance from the teacher and the speech-select condition, 

in which students read independently but could ask for the spoken form of any word as often as 

they wished, were effective in increasing reading fluency. He suggests "The involvement of the 



% 

e- = 
subjects in actual reading may well be the major component that affects growth in reading 

achievement." (p. 231). He also points out that in the reading-while-listening method, the i 

d 

student does not have to pay attention to the d t t e n  words. About computer-aided reading he 
* 8 

a 

says: @ 
I 

As a supplement to regular teacher-led reading instruction, computer-aided 
reading in which responses can be carefully monitored and controlled may thus 
prove particularly helpful in providing the extensive practice poor readers need 

k 8 a without much cost in teacher time and effort. 
5 

- 

' Because poor &as experience their most severe difficulties in the area of 
decoding, that is, in making the translation between graphemic and phonemic 
information. .. (S tanovich, 1 986), the use of speech devices in computer-aided 
reading practice may have major advantages over common workbook exercises or 
indepengent reading practice. (p. 233). $ 

And r : 

It is important to note that the student should be utterly in charge of 
a determining whether and when speech help for particular words is needed. This 

last point has portant implications for the design of microcomputer programs as 
instructional ir evices in reading. As shown in this study, the active role of the 
student seems vitally important if improvements are to be achieved Only when 
beginning readers are engaged in efforts to read on their own as muchas possible 

' can gains in reading skill be expected. Given this condition, a computer-based 
speech-feedback system could well be a prodking and useful tool in reading 
instruction. (pp. 233-234). 

Reitsma points to z possible failing in the reading-while-lhtening method and that is to 

ensure the engagement of the students in attending to the written text while they are listening. 

This attention, required for leaning, is called mindfulness (Chanowitz and Langer, 1980; 

Salomon, 1984; Salomon and Leigh, 1984). Even though students may be well motivated to pay. 

attention, the reading speed may be too fast for them to follow along or they can become 

distracted. What is needed is some way of ensuring at least a minimal amount of interaction 

before the tape continues in order to allow students to return to the task at hand. The independent 

reading condition with the requ'est for audio feedback upon need provided that interaction. 

What is missing in @e audio feedback method for single words is the prosodic reading 
' 

development that can be enabled by hearing a skilled reader spealang. This requires that the good 

reader read the whole text. ' he  PLAT0 Talking Page program, to be ilisc&ed later, had a 



mixture of both sentence and word readhg st& on a disc. However, it was expensive and its 

speech system was synthesized and minimally reliable. - 
' B 

Even though synthesized speech is becoming quite recognizable with the more expensive 
. 

synthesizers, it is not the best example for young readers tc! hear 

sdeech, however, kquires a great deal of storage space. This 

with the new CD-ROM technology used with the Discis Books in which the whole book is read 

by professional speakers so that children can hear good reading as well as individual 

d words. 

But the responsibility for learning rests on the user of the books, so it becomes important 
3 

to examine the abibt): of young children to choose wisely. L 
Self-initiated Learning 

D 

Children coming into kindergarten have been actively involved in learning since birth. A 

human's primary motivational propensity is to be effective in producing changes in hisher 

environment. De Charms (1968, p. 269) says that the person: 
' 

... strives to be a causal agent, tp the p r i e  locus of causation for, o•‹r the 
origin of, his behavior, he strives for personal causation. This propensity has its 
roots in his earliest encounters with his environment, forces -him to actively engage ., 
his environment thereby testing and deriving valid personal knowledge from it, 
and is the basis for specific motives. His nature commits him to this path, and his 
very life depends on it: i 

Children have the motivation to learn and usually enter the school environment with 

curiosity and eagerness (Bruner, 1966) but this curiosity declines through the years (Harter, 

9 
198 1). As subjects involved in their education, they must determine then needs and be allowed to 

u 

make meaningful choices (Condry, 1977; de Chpns, 1968; Fisher, Blackwell, Garcia and 

Greene, 1975; Kinzie and Sullivan, 1988; Lacey, 1979; Langer, 1980; McReynolds, 197 1; Stipek 

and Weisz, 1981; Swann, Stephenson and Pittman, 1981; Wang and Stiles, 1976). It is this 

active involvement that will be a large factor in meir eventual success in reading (Chanowitz and 

Langer, 1980; Skinner and Chapman, 1984). 



Although many psychologists have been stressing the importance of student conooi in \ 

learning, some experiments have shown that not all students can make wise choices in CAI (Gay, 

1986; Goetzfiied and Hannafi*, "i985; Gray, 1987; Kern and b a l k ,  1988; Steinberg, 1977; 

Tennyson, 1980; Tennyson, f 981). Although children must perceive freedom of choice, there 

must be some guidance or direction in the exercise of this freedom. With this direction, 

researchers have shown that there is more learning (Hannafin and.~olamaio, 1987; Harris and 

Cody,-1988). 4 

Illustrations in Primary Reading 

One area which must be examined is that of the use of illustrations in primary books. This 

is an important topic because most, if not all, children's books abound with illustrations. 

Yaden (1988) noticed the importance of illustrations to, beginning readers as he began 

looking at the type of questions children pdse about books during reading aloud time. Over half 

(56%) of the questions p'osed by his 5 year old son, David, were about the illustrations. He 

explains that in young children, there is a tendency to view the illustrations as an i~tegral - part of 

the text. In a longitudinal study with 3 to 5 year old children, Yaden, Smolkin and Conlon (1989) 

observed that the most frequent questions askedduring their reading aloud time at home were 

about illustrations. They suggest that the childrkn initidly interpret the stories from the pictures 

alone and eventually pay more attention to the story line or text. 

&unuels (1970) did a more dehled study of the effects of illustrations in ea& reading 
B 

books. He studied their effeck on learning to read, on comprehension of the story and on student 

attitudes. He found that illustrations interfered with the acquisition of a sight vscabulary, could 

no; be shown conclusively to aid comprehension but did influence attitudes. He suggests that if , 

'. 
the purpose of illusbtions in books is to influence students by making them more appealing, then 

they do have a place. 0the&, he found that pictures are distracting to a focus on words. He 

suggests that either pictures be shown to children during the preliminary discussion of a story or 



that pictures be separated &om the text in the book A funher possibility which he did not suggest 

is that of !wing a book displayed by a computer with the computer's ability to manipulate text 

dynanlically. While the book is being scanned for interest, pictures could be included; while 
# - 

being used to practice reading a second time, pictures could be excluded. This brings us now to 

the discussion of computer-assisted instruction in Language Arts. - 
C 

Computer-Assisted Instruction (CAI) in Language Arts 

With computers as with any other medium, it is not the ngdiurn itself that influences 

learning but what it does (Balajthy, 1983b; Clark, 1983; Merrill, 1988). A computer can give 

individualized instruction, but then so can a teacher. There are time and class size factors involved 

in the teacheis ability to give personal attention just as the? are time, software availability and 

cost factors involved in students' access to computers. Since each medium has its purpose and 

strengths, the relative effectiveness of computer programs for learning achievement over other 

methods of te&hing will not be examined as it is beyond the scope of this paper. Computer use in 

Language Arts is not being examined here for its ability to replace teaching, but for the computer's 

ability to supplement g o d  teaching, to give immediate feedback in drill and practice programs and 

to provide a learning environment for students as an extension of the teacher's presence and 

guidance. Each computer program will be examined for those evolutia?,ary aspects which are 

quality Language instruction. improvements over previous pro I 
I 

Early CAI in Lhnguage Arts on Mai@arne Computers 

Three early ~omputerized reading programs were the Brentwood Project (la;& called the 

Stanford Project after the university conducting it), the PLAT0 (Programmed Logic for Automa tic 

Teaching Operation) Project and TICCIT (Time-shared, Interactive, Computer-Controlled 

Information Television) (Mason, 1-980). Developed about the same time, these programs 
- 



provided computerized reading activities following different goals and phibsophies and using 

varied technology. I I.-". 

The Stanford Project provided CAI'reading kstruction of 15 to 30 minutes a day for first- 
1 

, to third-grade students in ,&ifornia, as well as o w  states+.(Atkinson, 1974; Kamil, 1987)). . 

Studene used a Model-33 teletypewriter and earphones for tLped arid audio component$. 
@ .  L i 

This CAI program was divided into eight parts or strands: introduction to the system, 

letter identification, sight-word recognition, spelling patterns, phonics, spelling, word 

comprehension, and sentence comprehension. Each student's level and entry into further strands 
I 

depended on his or her previous mastery of earlier strands. Criteria for exercises were developed 

using mathematical models; student ability was &timated by analyzing the response record on all . . 
previous words. These results were then used to determine what materials to present in the next 

session and the relative time tb give to each strand. 

This project gave individualized instruction for students, at their pace and for theb needs. 

The drills were at the word level rather than words in context. MI control was at the program 

level. Materials used only text and sound, no graphics. Rude (1986, p. 7) summarizes its 

limitations: "It was expensive to c6nnect terminals via telephone lines to large mainframe 

computers, the computers were relatively slow by today's stdndards, software material was 

primarily text Ariented, and many of the computers were unreliable." 

Another early program was PLATO, first developed in 1960 at the University of Ilfinois 

under the direction of Donald L. Bitzer (Obertino, 1974). PLATO is the acronym for . 

"Programmed Logic for Automatic Teaching Operation" (Mason 1980). In 1971, the PLAT0 

pr6ject turned to reading activities and in 1972, students wore headphones and sat at PLATO N 

coloured touch-screen terminals. The initial thrust was towards developing activities for 

kindergarten and grade one students. Ch 
The materials consistid of different activities: games such,as "r3oncentration", interactive 

storytelling, and sound identification practice. In this projec , the aim was to offer a wide range of 
5 



. . '  
learning modes iri order to appeal to differeni cognitive styles. These exerckm.sp~ed a ~Gdk .: -r 

\ . 'A; " 

range of listening activites as well, h m  matching the ph&eme of a word with its orthographic 
. . 

representation to listening to a story in which children choose alternatives for branching. i)llring:: - 
( c  

the story, full-colom slides were projected on the computer screen* \.* 

C 

An interesting facet of the PLATO project was its use of sound. ~winty-three minutes of 
?. 

1- 

random-access messages were stored on compact discs, any message retrievable by th-e computer 

within 0.5 s-econds. Another use bf sound was in the TALKING PAGE, developed-?s' part of the 

PLATO Early Reading Curriculum Project Its description by Geoffiion and Geoffrion (1983, - ' 

pp. 4647) is especially valuable in providing an example of an eartier version of computerized ' - 

books: 

The Talking Page, lopee as part of PLAT0 Early~Reading Curriculum 
(PERC) Project by'John Ri and Priscilla Obertino, uses a mative approach to 
print awareness. The Talking Page displays an exact reproduction of a- 
storybook, one page at a time. When a child touches one of thi words displayed 
on the screen, the computer reads the word aloud, using a synchronized speech 
device. Touching a dot at the beginning oca line reads the .whole line. Children 
can reread lines or change the sequence at will by touching the dots. Special boxes 
at the bottom of the screen let children flip pages forward or backward. The 
PERC projects adapted several popular children's books to this format and 
provided teachers with an easy method. for inserting stories dictated by the 
children. A 

The Taking Page activity is valuable because heightens children's 
awareness that print conveys the story information. Touching a picture or some 
other portion of the screen does not produce speech. &cause children can replay 
words and phrases many times, this activity helps reinforce the concept that words 
carry invariant meaning. The ability to control the stvry by iouching different lines 
keeps the student actively involved in the book. 

Unfortunately, PERCs Talking Page has not been replicated on many 
computer systems other than PLATO because it requires a tremendous amount of - * 

speech and a touch-sensitive screen. Both of these are expensive additions to a 
computer system, The speech production device used in this project was only 
*minimally reliable. Nevertheless, the Talking Page remains an intriguing example . 
of what is possible. 

The PLATO project designers studied child behavior during their lessons and Sound that 
' 

this behavior fell into one of four categories: active non-conventional, active conventional, •‹ 
passive eonventional, and passive non-conventional. Active non-conventional children do not 



I e 
follow directions but try'to expehment'wi@ the equipment and explore that world Active 

% 

0 

conventional childrenfollow directions and work within the indicated. Yassive 

convenfional children.require direction or an invitation to use the eqkpmeni Passive non- 
'9 

conventional children do not respond to messages and do not explore the equipmen; They need- 

encourage.ment from a human helper. In order to enable all four behavioral qategories, their - 
* 

I I <  a .  

answer was to provide "enough vaiiety so thg every child will encounter some activities which he 

epjoys and HJlich build his confidence" '(Obertino, 1974, p. 13): 

The PLAT0 Project differed f?om.the Stanford project in several ways: it left tke 
o' 

cuniculum control in the hands of the teacher, provided for storytellink, and made extensive use 
* 

r' a 

of colour and animated graphics. ThbSmkord Project presented an integrated series of exercises 

, within a controlling envimmrri.ii while the PLATO h j e c t  offered a wide range f& .the teacher's 

,: and children's selection. These two projects portray two di&ring approaches to computerized . 

lessons: a beha\;ibral approach with the computer in control and b e  child acted upon and a 
, '  t 

cognitive approach 6 t h  the child in control, &&Ag choices foi his or her learning. The Stanford. . . 
E 

' Project also demon$rates the-early tendency of computer programs to bPpass the teacher, keeping . 
@ 

the control in the programrqed design: 
'1 
2- The third system, TICCIT, developed by Hazeltine and Mitre Corporation, used its own 

special terminal (Karnil, 1987; Mason, 1980). Brigham Young University worked with it. 6s 

main differences were a special keyboard which could provide objectives, rules, examples (hard 

or easy), practice exercises, and advice on progress according to the keys pressed by the student, 

as well as a display for television video tapes which could be viewed in full motion or frame by 

.. B 
frame.@ . , 

All three systems contain audio components but this system differs from the Stanford 

Project and PLATO in that it provides full motion video under computer wptrol rather than text 

-only or animated graphics with sound. Like PLATO, it offers student wntrol but like the 

Stanford Project, it seems to be more integrated, since it presents material centered about the 



C 

videotape. However, TICCIT may not be as flexible for use in early pri- grades. One 

example of its use is as a supplement to class discussions in a critical reading college course 

(Mason, 1980). 
\_J 

Microcomputer CAI in the Language Arts 

. Language arts is one of the largest areas of computer-assisted . . instruction in the elementary 

school (Balajthy, 1987a; Becker, 1987). From kindergarten to grade 3, 17% of CAI is used in 

reading, 18% in Language Arts and spelling, and 5% for writing (Becker, 1987). However, there 

has been somewhat of a disenchantment with the sbftware available for reading teachers and with 

, research on the effectiveness of CAI (Bracy, 1989; Brandon, 1988). In some cases, the computer 

is used as an electronic workbook with the teacher having no control in the &ld-computer 

. dialogue (~eoffrion'&d ~eoffrion, 1983; Johnston, 1987; Kleinmann, 1987). Over 50% of CAI 
m 

for the elementary school is drill and practiw or &torial programs (Becker, 1987; Naiman, 1987; 

Strickland, Feeley and Wepner, 1987). Naiman (1987, p. 198) points out that "few programs 

even begin to use the powerof the computeru.- Streibcl (1986, p. 147) suggests that drill and 

practice CAI are part of a behavioral learning culture and "do not lead to critical thinking or 

personal empowerment". 

With the philosophical change in the teaching of Language Arts, a change in the computer 
I 

software for Language Arts instruction is required. Some reading researchers target new 

'directions for software development: & n g  control to the student (Balajthy,l987b; Dwyer, 

1980a; Dwyer, 1980b; Geoffrion and Geoffrion, 1983; Jonassen, 1985; Jonassen and Hannum, 

1987; Jonassen, 1988; Kearsley and Frost, 1985), increased interactivity (Brandon, 1988; q 

Hooper, 1987), alternatives to typing for preschoolers, talking compute? (Geoffrion and 

Geoffrion, 1983; Karnil, 1987;01son, Foltz and Wise, 1986; Olson and Wise, 1987; Reinking, 

1987; Reitsrna, 1988), flexibility for different learning styles (Kern and Matta, 1988; Megarry, 

1988), sentence or text level applications (Miller and Burnett, 1987), creative use by students 



(Nix, 1988), expanding options for acquiring information from the text (Reinking, 1987; 

Reinking, 1988), and dynamic b k s  (Weyer, 1982; Yaskelovich, hlayravitz and Van Dam, 

On the other hkd,  Salomon and Gardner (1986).caution teachers that $e use of all CAI 

programs must be determined by the teacher. It is possible that some programs may benefit some 

learners while inhibiting others. Students differ in abilities, inclinations, perceptions or cognitive 

styles. Naiman (1987, p. 198) warns that "standards for what is possible in educational program 

design seem to be determined by the latest introduction from the commercial hardware 
a 

manufacturers--more memory, faster speed, better graphics, improved sound output, more 

attractive appearance or type." (See also Balajthy, 1987b). ~ e a d e r  guidance remaim a necessary 

prerequihte for effective student use of CAI. 

Sample Microcomputer CAI Programs 

Although there are m crocomputer CAI programs for Language Arts, I will look at a 

few representative programs for u& in teaching Language Arts in the primary grades. The 

choices' will range from early programs to more recent ones. 

MECC Elementary Volume 7, an early set of programs written for the Apple II, contains 

nine computer prograrhs of which six can be used for early reading or reading readiness 

three are drills on alphabet letters and the sounds they represent; three are different versions of a 

concentration t y p  of memory game. MECC is an acronym for the Minnesota Educational 

Computer Consortium, an organization set up to create and distribute educational software 

programs for that state and other school districts which license the$ software. 

CATERPILLAR and TRAIN by Mike Fish present random sequences of five letters of the 

alphabet with one letter missing. Students must type the missing letter. CATERPILLAR presents 
- 

upper case letters; TRAIN, lower case letters. If students type theccrrect response another 
9 

section of the caterpillar or the trainis adad. If students type an incorrect response or wait over 



35 seconds, the entire alphabet is printed across the bottom of the m e e n  with a flashing box in the 
A 

* location of the missing letter. After ten comct answers, h e  caterpillar changes colours. 

However, even in this simple program there are certain problems. First, the letter 'A' is 

never chosen because the randomly chosen space cannot be in the first position. Second, there 
13 

can be a difficulty with typing lower case letters with a keyboard that has upper case keys. 

Children have to recognize the difference between upper and lower case and be able to match the 

two representations for each letter. Third, although the aim of the two progrps is to drill the 

letters of the alphabet, a subskill the program requires is that of being able to find the keys on the 

keyboard. The lack of keyboarding skills in young children is a confounding factor, this 

complication is unnecessary for the particular skill being pcticed. 

Another early reading program on this disketteis A IS FOR APPLE by Curt Bring. A 

picture is presented on the screen with a different letter at each corner of the screen. ~t"dents 

must choose which letter begins the name of the object pictured. The objective of this program is 

to identify the initial sound of an object's name and recognize the letter associated with that sound. 

The teacher can edit the list, controlling the number of questions and which letters are available .to 

the s&dents at any particular time. 
, . 

This program requires students to know the alphabet letters and which sound they 

represent when used at the beg&ning of a word. It provides a drill in matching letters with initial 

sounds, a skill to be learned before using the program. 

Another program from MECC is DOLCH WORDS Vol. 1 & 2, written by students of 

Computer Studies-at the Campbell River Junior High School in Campbell River, B. C. The 

diskettes contain twenty four programs with 10,sentences each - 2 programs in each of 12 levels 

of Dolch words (words which are commonly confused with another word). Programs are of the 

drill and practice type. Students choose between a Dolch word and its distractor in each given 

sentence. The reading level is grade 5 - 7, although Dolch words can occasionally be recognized 



by students with lower reading levels. The teacher's guide presents the complete list bf words in 

any level. I have chosen a few words from levels one and twdve as an e&nple: 

Level 1 a the she . you , to 

Level 12 sing 

A menu provides students with a choice of difficulty level. Once in a program, the .. 

computer provides a sentence with a,Dolch word and its distractor. By pressing the space bgr, 

students remove the two choices and type in the comet word Both correct arqi incorrect amwers 

receive a comment. E the answer is i n c k t ,  the computer repeats the question. 

Eg. I like to eatlate cake on the floor. 

After five questions, the computer displays the score and allows students to quit or continue. 

The Teacher Guide is excellent, giving the list of words studied in each program. This 

allows for teacher choice of levels to be studied on a given day. However, the &prn is 

confusing to run as the space bar must be pressed at all times except when giving the answer. 

Pressing the space bar before pessing RETURN inserts an extra space in the wo~d which then 
Ih 

becomes interpreted as a wrong answer. 

MISSING LINKS, developed in 1983 by Sunhurst Communications, is a game for one or 
! 

two players. The players choose a book, one of nine passages from that book, and one of nine 

f m t s  for missing letters. These formats are special ways of printing passages. The nine 

formats are: all vowels left out, alternate letters missing, all letters missing except for the first . 
letter of each word, alternate words missing, consonants missing, all letters missing except for the 

last letter of each word, all words missing except for the first of each sentence, all letters missing 

with dashes to represent the letters and finally no clues whatsoever. Participants choose the 
9 

number of tries that they can have before the computer fills in the empty spaces. A score is given 

at the end of the passage showing the number of letters that were filled in out of the total number 

possible, and the number of letters that were filled in at the first try. 



The program can be adapted to younger children by p&setting beginning options for them 

to go directly into the game. Since parents or old& children can enter passriges into the computer, 

this program can be excellent for young children practising reading or older children memorizing 

notes. 

. The use of a passage, rather than just a word as in the game Hangman, can result in a 

focus on cornprehension although it can not ensure this focus. The givenpassages are chosen 

from various literature books, such as The Secret Gardgn by Frances Hodgson Burnen and 

Lion. The Witch and The Wardrobe by C. S. Lewis. This may encourage the students to get the . 
book from the library to read later on their own. The game format appeals to children in a way . - 
that a simple drill cannot. 

There are different qualities of CAI available for teachers to use with' their students. 

Naiman (1987, p. 192) describes a '"second generation" of software as consisting of programs 

designed, ofien by a team of educators y d  programmers and graphic artists, to 
take advantage of the rapid development ~f professional programmers' tricks and 
utilities. ... It learned from the insidious addiction of the arcade gameand made 
for snazzier programs. 

Ths follow&g CAI programs are representatives of this "second generation" of software. 

READER,RABBIT, developed in 1984 by The Learning Company, consists of four 

games: SORTER, LABELER, WORD TRAIN and MATCHUP. In SORTER, students match 

words to a target pattern such as: d--, or -0-, or --g. The emphasis is on recognizing words 
P 

which have the same letter in the same position. In LABELER, students unscramble letters to 

spell words that name pictures. Three pictures are given, with three boxes containing the 

beginning letters, the middle letters and the ending le%rs. Students choose the required letter 

from a box for each picture. In WORD TRAIN, students load ,a train with words differiag by one 
5 

letter for previous word. In MATCHUP, students choose from six ways of matching pictures 
c; 

with words or words with words. 
\, 

These games do not require alphabet keys except for the I, J, K, M keys for motion so the 

extra skill of keyboarding is not required SORTER and WORD TRALN are excellent drill and 
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practice programs for stud&ts who need to focus on individual letters in words. Howexer, 
P 

SORTER goes so quickly that even adult players must focus on just the position in ord react . 
quickly enough. There is no time to see letter in context and read the war* W O R ~ ~ W J N  

allows for slower work but, since the Words' are occasionally pseudo-words, 'there is not much 

point in viewing the letter in context LABELER is excellent drill and practice for beginn& 

spelling. As there are no extra letters, students can use a process of elinkgation to spell the word. 

required to match the pictures. , . 

Q 

The programs are very @olourful. Although the colour may add to the appeal, it serves a 

useful purpose in LABELER where the first, middle and Iast letters are different colours. Sounds 

and fie dancing rabbit reward the student for solving problems correctly. b 

MAGIC SPELLS, developed in 1984 by The Learning Company, consists of two games: 1, 

SCRAMBLE SPELLS and FLASH SPEW.  A SPELLS WRITER editor is included to m.ate 

new word lists. Points an5 determined by the ability to unscramble words and type them correcdy 

in the first game, by the ability to remember the words dmentarily displayed and to type them 

correctly in the second. The reward for each is a treasure chest with gold. 

This progr&n is basically a spelling drill game. The fantasy elements, sounds and reward 

serve as motivation to solve the spells (For a taxonomy on motivat'ional aspects of computer 

games, see Malone and Lepper,, 1987). There is a choice of many word lists as well as the 

possibility of making up new ones, so the game will not lose its appeal too quickly. 

KIDSTIME, developed in 1986 by ~reat'wave ~oftw&, is a collection of five 
D 

educational games for pre-school children. These games use the Macintosh rather than the Apple 

I1 computer. 

DOT-TO-DOT, the first and easiest of the KIDSTIM~ programs, permit children to join 

A*-- dots by moving the cursor from one number to the next (or one letter to the gext, depending on the 
a 

option chosen). Several puzzles are included on the disk and there is the possibility of the teacher 

creating new puzzles. This program's objective is to learn the numbers and letters in order. 
- 



* ABKEY is used next to help children learn the namesof the alphakt leners As h e  child 

fmds the related key on the keyboard, synthesized speech is used to say the letter. ~nstead of 

uppercase or lowercase letters alone, the child can choose easy or hard pictures or any 

combination of these four options. For the pictures, the children must type the first letter of the 
.. 

object's name. The computefwill say the first letter of the word or the whole word, depending on 

, ' options chosen. Different levels of diffculty &Id to the hean& challenge and permit all students 

to benefit from the game. The learning objectives ark to drill the alphabet keys, to recognize the 

first letter in object names, and to develop keyboarding skills., 

A third game is MATCH-IT. In one type of this game, shapes or pictures are randomly - 
placed on the screen. Each shape or picture has a match somewhere else on the screen. The 

children must'drag matching shapes or up to two empty boxesat the top of the screen. - 

An added difficulty is that of having the shapes or pictures hidden and revealed only when the 

shape or picture is dragged to the top box. - 

Two,other types of MATCH-IT games provided in KIDSTIME are 1) completing a large 

picture by dragging &ed up pieces into their correct position and 2) finding a card which 

matches top and side labels% a grid. All three of these games emphasize hand-eye coordination; 

problem-solving and pattern recognition. These matching programs can be constructed by the 

teacher as well. 

The fourth game in KIDSTIME is actually a word pi'ocessing program. The childrefl type 

in a story. The synthesized voice can read a c h  word as it is typed or the whole story as a unit. 

To make the story more interesting, little pictures can Se used instead of words-and the voice will 

read the object. Letters are typed by pressing the keyboard key or clicking the mouse on a screen - 

version of the keyboard. - ,  

* 

The instant aubfeedback is very satisfyng to young authors and this can be a check for 

correct spelling. However, the computer program that provides the synthesized voice does riot 



take into account aII the exceptions so some words may be misprmoupced even if they are spelled 

correctly. h~ 

-. -_ 
-<- 

This program can be used by parents or teachers to provide talking boqks - for @@..en.: : >*- 

%. Q.. -" 
.Lx 

-ff . -  ' .-'.- 
The adult can enter in the story and the children can listen to the story as they read along. The + - -i 

* r 
-i =, - 
-, 

tempo and pitch of the synthesized vbice feedback can be adjusted to suit individual needs. ' 
-- 
-.. _ 

The final program in KIDSTIME is KIDSNOTES. This program displays a piano - -.. 
+ 9' * b '  

- -- 
keyboard and a musical score on the screen. Children can create songs or listen to piepared songs .' 

- .- 
- while watching notes in the score being highlighted as they are played. The computer keyboard - . 

can also be used to play, with the bottom row of keys corresponding to the-white keys acL&e -- ' 
piano keyboard and, keys in the second row from the thorn  corresponding to'the . . black keys. 3 ,. 

1 - *.* 
Although early use of this may include random playing on the k ~ ~ ~ h i l d r e n  _ A  may . ' 

- -- - . . . - .  -* 

develop a few basic musical skills. Difficult for most young chi1dren.t; ~ s & ~ m i n ~ f u l l ~  ? -  it does . f - \-z.?->. .. 
provide an opportunity for musically incjindd children to learn by playful dis'cd;I"ery. +-- 

Seen throughout the five KIDSTIME programs is an indication of the growing trend to 
.- I 

. give control to the children and especially to the adults who can customize the games to suit - 

individual needs h d  interest. Another corninon trend is the growing use of the computer as tool. 

STORY WRITER especially demonstrates this u y .  Children create stories and listen to the 
< 

a- 

computer read them back using the Macintosh's synthesked speech program, MacinTalk. The 

comprter is used to enhance their leafning and the emphasis is on content, not on the computer 

%& program. 

A curriculum program which also uses synthesized speech for children's writing is THE - 

V N G  TO READ SYSTEM developed on IBM computers. This system encompasses a 
1 

multimedia literacy program for young children and has been gaining widespread acceptance in the 

U.S.A., Mississippi being one state in which in kindergarten and first grade will be 

using it in the next year ("Computers ). The curriculum program uses 

computers, tape-recorders, typewriters and written materials-to teach the children to read and > .  



write. Computer instruction presents coloured pictures on the screen whily the synthesized speech 

tutors @e child to saying the correct phoneme sounds while they type the word. 

Strickland, Feeley and Wepner (1987) repom that results were very favorable for 

kindergarten pupils using this program but that there were no differences between comparison 
- - 

groups at the end of the first grade.- On the positive side, some students were highly m6b&d to ' 

write and have brought creative writing to enter into the for the computer to read to them. . 

On the 0 t h  hand, the tutorial part of the program stresses words out of context so it does not 
1 

@ve the child a sense of the purpose of reading nor is this method consistent with current 

Language Arts research. 
L-- - 

. 3  Another literacy program which is used on the TSM computer is the Phonetic Alphabet , 
k 

L.itemcy System (PALS). This curriculum sys tern contains videodisc material$ teacher manuals, 
C 

i workbooksand wordprocessing materials. Students access the vidkodiscs through &e computer ' 
/ ' 

, , for aural-visual practice. The story is read to them a ey see ihe text on the screen. Students 
L I 

e computer by touching the monitor screen ate their readiness to continue to the 

next page. It has been used for adult literacy and for I?3L student$. 
+a- - 

I &  

- Many of the CAI programs discussed, such as READER RABBIT, are of the drill and 
1 

practice variety, with an emphasis on letters or words. Miller and Burnett (1987) report that only 

about 10% of sofmare deals with Ganguage Arts at sentence or text level. (See also Rubin, 

1983). This is unfortunate since afder students build up a sight vocabulary of common words, 
, <  

I *  
'can learn new words in context and h e  emphasis becomes *at of reading comprehension, 

- ( 

reading for a piupose and reading intensting material (Anderson, Higgins and Wurster, 1985; 

Anderson, S k y  , - Wilson and Fielding. 1987; ~ l l e ~ ,  1989). 

STORY WRITER in KIDSTIME and the reading back feature, of students' creative writing 

in THE WRITING TO SYSQlM are examples of programs which use audio feedback for 

compositions entered by the children. They deal with Language Arts at the text level. They relate 

oral and written language w ~ l e  they stress studefit cre tivity . The emphasis is taken away from 
I 9 



decoding words and is.put on' comprehension of the words in 'fontexr This is an example of the 

cornput& being used "a a tool: Children leam content through the computer; they are not leaming ' 

- about the computer itself. Also, the programs are not traditional ause they are open- , 

ended, dependent upon c@ldrCn's responses. The other games in  IDS ST ME, however, and the . 

tutorid feature of THE WRITING TO READ SYSTEM would be closer to traditional CAI in that . 
student responses are checked for being right or wrong. - 

Another limitation in traditional CAI is that the computer presentation and possible student 
+ - 

responses are predetermined by the programmer. This fits in well with the previous view that 

learning reading consists in learning a distinct set of subskills. However, if computer-assisted 
D 

learning takes into account the newer view that reading is a problem for the child to solve, 

children will have to be given greater control and programs will have to allow for student control. 

New develophnts in computer software are changihg the locus of control from the 

computer program to the user." Some of these programs are tool programs. STORY WRITER is 

an example of this type of program which present the power of the computer to the children for 

their use. Other programs follow a philosophy of pro~ding an information space for the user to 

explore. The generic term for this second type of program is 'Hypertext' but other terms, > 

h m a  and multhklia, have also been coined to describe programs with the similar aspect 

of u&conml for a multi-dimensional information space. 
+ 

This change of focus in educational computing complements the shift in the Language Arts 

focus. With reading viewed as a process to learn by active engagement on the part of children 
+ Q 

rather than skills to be developed in a behavioristic magner, it is timely that computer software ' 

should also change in focus from child as object to child as subject. 
1. 

Hypertext and Multimedia 
5 - 

f -* u . + .  '-- H ~ r t e x t ,  also known as nonlinear text, is a way of creating text on computers with 
. . , - r u C  

interactive b h c  h&s or links. The original idea was conceived by Vannebar Bush in 1945 (Bush, 
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1986; Fraase, 1990) expanded by Doug Engelban (Engelban and  doper, 1986) and narneh by 
+ 

Ted Nelson in I%? (Bmett and Paradis, h988; Conklin, 1987; Nelson, 1974). Windows on the 

coxnpoter sciten are associated with material in a database; links a& provided between indiyidual 

sections in the databake. Of the power of hypertext, Anderson (1989b. p. 97) suggests that "the 

real power of the qornputer is in organizing @formation much erfulty than can ever be 

conveyed in . the linear manner of th6 page." Barrett (1988, p. XV) states: "Hypertext and 

hypermedia environments permi t... non-linear docyinenis, creating a mirage of depth in the 

collapse of space and time within the computer." Y 

One of hypertext's $ey facets is in thi control it gives tb the user (Anderson, 1989a; Carr, 
, 

61 

t 

1988; Conklin, 1987; Gay, 1986; Jonassen, 1988; Marchionhi, 1988; Megamy, 1988; Oren, 
4 

1988; Younggren, 1987). Multiple'~inks and pathways are set up for "the user to browse. 

However, these lead to two main problems in the use of hypertext: disoientation and cognitive 

overload (Barrett, 1988; Can, 1988; ~ o n k l h ,  1987; Jonassen, 1988; Mmhionini, 1988; -" 

e 

Marchionhi and Shneiderman, 1988; Oren, 1988; Oren, 1990; Yqnkelovich, Meyfowitz and Van 
% 

Dam, 1985; Younggren, 1988). Well-conceived links, navigational tools and maps in well- 

structured hypertext can help the user to access the knowledge more easily,(Apple Computer, 

1989; Jonassen, 1988; Keyes, Sykes and Lewis, 1988). 

- There are educational problems as well: the lack of tgacher control of the information 

accessed by studentshr the possibility of missing key concepts, possible misconceptions of t.)e 
f--- 

relati&ships between two linked materials, and inefficiency of time allocation by poor students $& 

(Can, 1988; Gay, 1986; Harris and Cody, 1988; Morariu, 1988). These are questions whose @ 
L f 

study is beyond thetscope of this paper but which Gill be examined in so fir as they affect 
7 

computerized books. 9 

Conklin (1987, p. 18) extends the concepri of hypertext to hypermedia, in which the 

elements in the database can a rnixtqe of media: "text, graphics, digitized speech, audio 



- recordings, pictures, animation and film $lips". (See also Ambron, 1987; Jonhssen, -a 198%p4q - I 

YankeIovich, Meyrwitz and Van Dam, 1985). 
I 

Anderson (198% p. 92) draws this Qtinction between multimedia and interactive 

multimedia: 
4 

If you use a desktop videb system to create a hdeotape with your Macintosh and 
then lay down a sound track, you have created a multimedia presentation. But the 
red potential of the T t a  is in offering the user alternate paths; interactive 

B ' multimedia transforms e user from passive observer into active partipant, greatly 
heightening the impact of a presentation. 

The idea of multimedia itself has bqen around for quite a while in the fonp of audiovisuals, 
P 

. with slide projectors, filmstrips, movie projectors, VCR's and tape-recordefs. However, the 

computer is now being used to bring together visuals, sounds, graphics and textual information in 

an integrated manner. The computer controls videodisc players, CD-ROM players, VCR's, and - 
presents a mixture of graphics and text on its own screen. It is this bringing together of the 

- visual, the audio, graphics and textual information in an integrated manner that is called 

,.- multimedia. The computer takes care of accessing relevant visual or sound media at the proper 

time. 
, 

Hypermedia computer programs thh can access videodisc players and/or CD-ROM drives , 

are: Hypercard, Supercard-and Plus for the Macintosh 

Linkway, Plus and others (presently in development) f& the IBM 

. TutorTech and Hyperstudio for the Apple JIGS 

Although multimedia can be employed & many areas of society, the use of multimedia in the field 

of education is of particular relevance to us. The above mentioned progtams,- with their possible 
< 

.incorporation of multimedia, may have quite anknpact on educatbn (Ambron, 1990; Hooper, 

+- 1 m ;  Jenkins, 1990; Semper, 1 W )  but sq far there are few researchers studying this hvact 

B (Hooper, 1987; Ke yes, S ykes and bwis,  1988; ~McCanhy, 1989; Romeu, 1988; Strickland, 

4 j Feeley and Wepner, 1987); however there are so& early bqpnings - (Schaffer J andHannafim, 

1986). The use of multimedia programs such as Hypercard becomes impopnt. to study because 
81 



P - . 
there are many B.C. schools developing applications with Hypercard. (Moran, l989). (For a 

- 

listing,of 1989 computer projects in B.C. schools, including the eight=@ Grojects using 

Hypercard, see Appendix E.) . \  

~ultimedih Use of Computers in Learning 
s 

The teaching of some subjects can be enriched by a m u l t i e a  approach. Friedlander, < 

(1986, p. 125) says of theater that it becomes " w e  and improvished in the classroom: 

unidimensional". In order to act against this, Stanford University began in 1984 to $evelop +I 
e '  

animated theatre simulation. The prototype consisted of three parts: a videodisc tutorial that 
\ P 

*, . 
taught the relationship.of text interpretation to performance, a visual d a ~  base of theatre and art 

history on vid&lisc, and THE THEATREGAME: a computer simulation of a Hamlet stage in = 

which students could work with design md stage choices while taping their version of the scene - 
with a tape-recorder for synchronized play-back. With this material, students learn the text of the 

play, observe professional performances and participate in performances themselves. Students 

thus study theatre through many approaches, including experience. 
> 

Another application of interactive videodiscs in education is Roben ~ . ~ u l l e r ' s  The f u n k  
- v-=-.. 

of the Tacoma Narrows Bridge Collapse (Fuller, 1985). In this interactive videodisc, students 

watch the Tacoma Narrows Bridge collapse of 1940 and are invited to solve the mystery with 
4 

physics principles. 

Althaugh there were over 200 videodiscs listed in 1984 (Kearsley and Frost, 1985) the 

9 
computer's ability to control videdscs within hypertext programs has added another dimension. A 

\ Up to this time, videodiscs could be interactive only as permitted by the programmed branching , 

oe the videodisc. With hypeffext lhograms mntrolling the videodisc player, any preyiously made 
J 

videodisccan be re-purposed to suit the developer's goals by allowing individual slides or video 
"\ 

cups to be accessed. 



Some multimedia programs include videodiscs made especially to go with the program. 

PALENQUE, a program developed by The Center for Children and Technology at New York's 

Bank Street College of Education, uses a CD-ROM player, an JBM PC AT, and digital video 

interactive boards (McCarthy, 1989). ~ a l e n ~ u e  itself is the site of a Mayan ruin in the Yucatan. 

The site was filmed in 16mm film from every different angle and.view. The film was then 

digitized in order to bring &e images under the control of the computer. Students can click on 

objects in the picture. This interaction may allow movement in a direction or call up visual, audile 

or textual information For example, by clicking on the monkey, the student can obtain 

information about the types of monkeys that live there, & pictures of a particular type of 

monkey, and hear how that monkey sounds. Although an excellent example of what is possible; 

this project is very expensive. It is @so not commercially available as it was developed for 

demonstration. On the other harid, the re-purposing of cornmercial~videodiscs is an inexpensive 

way to incorporate slides or video footage into a multimedia presentation. 1 

Since videodiscs can store 54,000 slides, 112 hour of full-motion video or a combination 

of these per side in CAV (Constant Angular Velocity) format or &e hour of full-motion irideo per 
rJ7* A*.< 

side in CLV (Constant Linear Velocity) f A t v t o ,  1988; McCarthy, 1989), one videodisc alone, 

such as the BioSci disc from Viddscovery, can contain a wealth of slides., Accompanying 

hypertext programs create visual datibases or access video clips for the illustration of a concept. 

Similarly, compact discs in audio format can be accessed by hypertext programs. The 

BEETHOVEN Hypercard Stacks developed 1989 by Voyager for the ~acintosh is an excellent 

example of a multimedia approach to learning (Onosko, 1990). One of the stacks reviews the 

principles of listening to music while another portrays Beethoven's life and time through graphics 
a 

i and text. Both allow the user to listen to ~eethoven's Ninth Symphony while reading. Another 

stack shows a detailed analysis of the symphony, encouraging the user to listen to a part of the 
. 

. symphony as it is described or to an audio clip illuskating a concept about symphonies. 
P 
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With any of these programs, the aim is always to engage the user in active learning. The 

presentation of information, no matter. how interesting, must eventually pall. Creative 

development of hypertext applications seeks to incorporate some interaction on the part of the user 

beyond clicking, browsing and reading. 

An excellent example of h e  incorporation of further interaction, THE MYSTERY FOSSL 

from the University of New York presents an anthropological problem to the learners who may . 
/ 

browse through graphical and textual'inforrnation about human anthropology, measure the picture 

of the mystery fossil and compare it to other pictures until they guess which fossil they have. 

I Interactivity consists in answering questiohs, typing a n q m ~  and working with graphs to place the , 

@ 
date of the fossil -- all of which are printed directing from the stack as their assignment. 

Besides using multimedia applications created byathers, students themselves can 'use 
# 

multimedia programs to communicate ideas in this new medium (Hooper, 1987; Nix, 1988). This 

opens up a new way of organizing and presenting information for students. Students create their 

own applications: select information, analyse relationships and structure their knowledge through 

links, search for illustrations and graphical representations of concepts and choose video or audio 
0 

clips to enhance and supplement their presentations. 

This new medium can be used resourcefully to draw out creativity in its users. Durlak 

(1989, p. 35) says %.he creation of multimedia pr&entations is therefore, at its heart a pedigogical 

endeavor and a human design endeavor, an endeavor in enhancing general human expression and 

comprehension,. (See also McCanhy, 1989). 
, . 

Amplifying on the ways computers (and computer use & multimda) can be used to aid 

learning, Koma (1987,"~. 23)Jisu: 

supplementing limited working memory by making large amounts of information 
immediately available for the learner's use; 

a * 

making relevan;, previously learned information available simului"&usly with 
the acquisition of new infmation; 

' 

q .  
enabling learners to quickly retrieve previousfy learned information that is ne@ed 

to help them in learning specific new information; 

P 
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prompting the learner to structure, integrate, and interconnect new ideas with 
previous ones; 4 

! 

providing for 'self-testing and practice, thus increasing the rehievability of 
information; 

enabling the learner to represent ideas both verbally and pictorially; and 

: providing for the easy movement, consolidation, and restructuring of information 
needed by studenq their knowledge base grows. 

Multimedia can become a tool in the hands of the students to initiate and h ther  the learning in 

areas of interest to them. 

Some reservations educators may have about the future of multimedia are: the cost of the 
* 

equipment and teachers' readiness to adopt these methods themselves or to encourage students to 
> 

use'them. in their studies. Either one of these reservations may slow the adoption of multimedia as 

a method of learning. 

Jachymn, Allington and Broikou (1989) estimate that although a lot of time is spent on 

- workbooks and worksheets, they do not seem to be particularly effective for - developing reading 

abilities h children. Yet schools spend approximately $30 to $100 a year per second-grade 

student on this method. Since computers are already being bought, using them f ~ r  multimedia 

would entail only the additional expense of laserdisc players, CD-ROM drives and discs which 

can be purchased by lessening the expenditures on workbooks and worksheets. 

Concerning teacher attitudes, Fuller (1985, p. 37) says: !'It is clear to all of us in 

education that students are coming to us with more interest and expertise in interactive learning, 

especially through the use of arcade games and microcomputers, than we faculty members 
- 

' possess." Students given time, encouragement and peemoaching can master hypertext programs 

I quickly. Teachers must trust students in this area in which they have less expertise and comfort. 



CD-ROM and Hypertext 

The CD-ROM technology previmsly mentioned enhances and requires hypertext. It 

requires hypertext in order to put the tremendous amount of data at the control of the user and it 

enhances it by providing storage space for audio or visual data for computer-Gated multimedia 

Compact discs (CD) were fust announced in 1982 (Megarry, 1988). (See Appendix F). 

In 1985, Philipflony developed CD-ROM discs in which the sound is replaced by data. CD- 

ROM discs are extremely durable, made of a thin sheet and heat sensitive and rek t ive  metal 

encased in plastic. The disc is capable of storing 60 or 70 minutes of speech -- about 600 
i 

megabytes of storage (Megany, 1988; Phillipo, 1989). A disc, therefore, can store a book read 

by a professional reader, along with the pronunciation of single words and much more. The 

technology is now advanced enough to permit computerized books with natural speech. 

A new CD-ROM format, CD-ROM XA, anneounked in 1988 (see Appendix F) will hold 

16 hours of audio. This massive storage capability will permit compact discs to store long stories. 

Summary 

The focus in education on children, their needs and their choices, the shift in Language 
0, 

Arts in perceiving reading as a problem for children to solve, the direction in computer programs 

to provide user control in an information-rich environment, the research on the value of hearing 

good reading while following the written word and the current level of technology all come 

together at this time to support the viability of using Discis Books for learning and for practicing 

reading. It thus becomes imperative to observe a wide range of children using them in natural 

surroundings to ensure that the books'-use is beneficial to early readers. 
i 



Chapter 3 

Materials, Methodology and Procedure 

Introduction . 
I 

Because this study is a critique of the Discis Books at the same time as it is an observation 

of how young students use them, it becomes esstntial to examine the Discis BOO& and their 

features. 

Discis Books 

The Discis Books consist of two parts: a CD-ROM disc which contains a particular story 

and a Macintosh program which accesses any of the Discis CD-ROM discs. (For information 

about CD-ROM discs, see Appendix F). 

Since the Discis CD-ROM discs use the IS0 9660 format, they can be read by CD-ROM 

players which can be connected to either a Macintosh or an MS-DOS computer. Although the 

accompanying p r o m  at this time limits Discis Books to the Macintosh environment, the 

common CD-ROM disc format bows for the future possibility of creating an MS-DOS computer 

program to access the same disc. 

Discis Books can be run on any Macintosh without difficulty although the display size and 

color will vary with the system. On a Macintosh Plus or SE~ ,t scis Book is displayed in 
f *  monochrome; shown on a Macintosh II screen, it uses'the full au and colour capbihties of that 

screen. 

The fvst Discis Book to be pressed (1989) was that of "The Tale of Peter Rabbit" by 

Beatrix Potter. This prototype was originally used by John Lowry, the chairman of Discis 

Knowledge Research Inc., as a demonstration disc and it was the'disc used in this study. Being a 
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developmental model, it did not have the c o l w  capabilities of fuhm releases as well as other 
' I '  

P 

improvements made as a result of this field {est and that of others. 1 

PMlosophy and Pedagogy of Discis Books - 

The Discis Knowledge Research Inc. have three policy statements concerning their vision 

of the purpose and use of the Discis Books. They believe that the work that they are doing is to ' 

offer one expression of professional pronunciation and of def~ t ions  which can improve 

children's understanding of literary works. It is not their intention to provide a defmitive 

pronunciation or meaning of an author's words. They believe that their books are to complement 

the reading of other books, that the use of their books will stimulate children to explore other 

books. The Disois Boak is not meant to take the place of hand-held books. Finally they believe 

that sitting at a computer to read cannot replace sitting on a p a r k s  lap while @rent and child read 

together. The Discis Book may help provide an alternative for children lacking in that experience. 

Books can be approached with diffeqng goals. One person may want to enjoy a story 

wNle another may want to use it to learn to,read. Teachers ask children to take a book, realizing . 
that the practice of reading will Kelp them learn to read. ~hildren may take the same book because 

they wish to read an entertaining story. They realize that a whole new world opens up to them in 

interesting books. Discis Books can be used for eitker goal, reading for interest or reading as 

practice. -A captivating story may be appealing to children who can already read well and they 
P 

may read it as a Discis Book. The interest factor in this case is the story and its-presentation. The 

same story may appeal to children who have difficulty reading; for them thqinterest factor is still 
1 

important but the fact that it is in a Discis Book format permits them to listen or read 

independently, asking for help for diffkult or unknown words. In both cases, music and 

interactive illustrations add elements not found in ordinary books. 



In discussing the results of this study the emphasis is often on using Discis Books for 

learning. This bias must not obliterate the fact that the Discis Book can be interesting for children 

who do not need its help for learning to read. 

Following a discovery approach, the Discis Books give children the respo&ibility of ' . 
determining how the computer is m be used: The books provide audio information in a non- 

e way and it is only through interactidn that this information c& be accessed The 
, ' 

children are the actors. They choose to listen to full sentences, to individual worth or to 
4 

definitions and explanations; they determine when to turn the page; they click on pictures for 
P 

;a g object names. The books are there for the children. 

This emphasis on the children's responsibility to choose assumes that children are capable 
>% 

of recognizing their needs and can be self-motivated ta interact in a meaningful way with an 

information source to fulfill those needs. Curiosity and an attraction to the novelty of using a , 

computer to access music and speech will create an initial interest but for this interest to be , 

sustained, the children must be self-motivated. 

In order to be self-motivated, there must be a goal on the part of the children, whether 

recognized by them or not. The children may desire to learn to read and perceive the Discis Books 
* 

as a means to achieve this goal. They may be interested in reading a particular story, especially if ' 

the teacher has read all or part of it in the classroom. Children may perceive the relevance and 
iz- ag 

ease of this manner of learning. They may also see results. They may see that the Qisgis~cbks 
. -  + . 

can open th&' up to a wealth of interesting stories previbusly unattainable because of t h s ~ r n i  
& -  

,- 

reading vocabulary. Spdents embarrassed by their lack of reading skills may perceive the , - - 1 1  , - -. e 
Y .  

individual use of Discis B& as a discreet way of requesdig infomation ari& tds aspectog ' 
I 

privacy may become a rnotivatiod factor as well. This privacy may also have &? gffect of * 
I ,  

allowing. them play and explore book features. 
* I . I 

P ' 

\ - 



1 
Although extrekly important in the utilization and reception of the Discis Books, the " 

motivation of the children who use the books and their subsequent goals are beyond the scope of 

this study.! This initial investjgation aims at breadth in behavioural observation of children using 

the books rather than depth in a motivational or goal-oriented study. ' 

The Discis Books do not only give co"tr01 to the children but they also give contr6l to 
& 

parents and teachers who will be overseeing the children's use of these materials. Adults (and 
'x . 

even experimenting children) ci-p c'ustomize the books to suit individual-d-ires and needs. These 
. 

features, described irl a later sectiun, allow for incijvidualitio anddemonstrate a non-autocratic 

and non-deterministic view of computer programming. The adult determines the children's needs 
, 

in a speclfic locale and time and cus~omizes the features to maximize the relevance of -the 

children's choices. 

Readability and Reading Speed in "The Tale of Peter Rabbit" 

To determine the readability of "The Tale of Peter Rabbih" three sections were entered into 

the Readability program found on the MECC School Utilities Vol. 2 disk. The sections, taken 

from various parts of the story, had 147, 188 and 21 1 words respectively. The statistics given by - 
\ 

the Readability program can be found in Table 1. .  

According to the different measurements, the readability measurement of 'The Tale of 

Peter Rabbit" can be considered to be from a grade 4 to a grade 7 reading level. It would seem. 

that "The Tale of Peter Rabbit" is not a book that can be read by primary students without 

assistance al*ough the interest value of a story is a more important factor than its readability. "The 

Tale of Peter Rabbit" is a book that has been used for reading aloud to small children. It may have 

special appeal to children because of its being a visual and active story. However, its vocabulary 
.& 

consists of many words visually unrecogniza d e by children.' Because the story, appealing to the 

young, contains difficult words, it becomes an excellent choice for a compuw-assisted 
2 



independent reading book for primary students. They can enjoy the story, listen to the music, 

sound effectiand the reading, recognize many &e simpler words and obtain heh for words - - 

- - - 
- 

-- - * 
they do not recognize cjr u n d e ~ ~ d .  

Insert Table 1 .here 

The speed at which the speaker reads a sentence can also be too fast for many young 
k 

primary readers who wish to follow along with the words while the sentence is being read. ' 

Several sentences were' timed to count the number of words being read per minute. According to 

McMahon (1983), as previously mentioned, primary children can read comfortably at about 39 

words per minute in grade 1 "and 96 words per minute in grade three; table 2 shows the number of 

words per minute for selected sentences. . . 

Insert Table 2 here q 

All sentences of 25 or more words are included as short sentences do no! present the same 
* * 

s 

difficulty to students who ire trying to follow along. Sentence pace was measured with a stop 

b watch to the nearest quarter-second The average pace of these nine sentences is 153 words per 

- minute. This would make "The Tale of Peter Rabbit" a talking book rather than a taped book, 
8 

-according to Garnby's distinction. 

Most children cannot follow along with the words at this average reading pace of 153 

wpm. In order to alleviate this difficulty, there is an option built into the sentence speakers of the 

Discis Book (see Figure G-14 in Appendix G) to allow parents or teachers to customize the length 

of 0 to 4 seconds for phrase pauses. This would change the-category of h e  Discis Book from 

talking book to taped book 



Table 1 - Readability Measurements of selected DassaPes of "The Tale of Peter Rabbit" 
- d 

Description Passage 1 PaSsage 2 passage 3 Totals 

Nylber of sentences 9.0 9.0 12;O 30.0 ' 

b 

Number of words 1 147.0 188.0 211.0 ' 546.0 

Number of syllables . 196.0 248.0 268.0 712.0 

words with 6+ letters 35.0 ' 40.0 35.0 1 10.0 

. words with 3+ syllablis '6.0 10.0 8.0 24.0 

' % of words with 3+ syllables. 4.1 5.3 3.8 4.4 

Average sentence length 16.3 20.9 17.6 18.2 

Average letters per word - 4.3 4.3 3: 9 4.1 
.I 

i ' ' .  I 

Average syllables per word 1.3 1.3 .1.3 1.3 

Spache grade level 3.8 d a  (4+). % 3.7 4-0 

Dale-Ghall grade level 5 - 6  5 - 6  5 - 6 .  5 - 6  

Fry grade level 7.0 7.0 7.0 7 .O 

Raygor grade level - 7.0 7.0 .6.0 7.0 - 
, , '  

Flesch grade level 7.0 8.0 7.0 7.0 

Gunning-Fog grade level 8.2 10.5 +8.5 9.0 . 



Table 2 - R m  pace of longer sentences (25+ words) in "The Tale of Peter Rabbit" a 

, 

Sentence * Seconds * Words A word&nin - 



In the demonstratipn disc, the phrase pause option was enabled only fwpage 2 but. in the 

release v&ions this option will bk enabled for every page. On the other hand, children have 
G . .  . 

several options to m p m z e  the'reading rate diffisulty if the'phrasing pause has not been activated. 

They can click on the'sentence speaker a second time or they c h  finish reading the sentence 
* *  

sileptly at their own pace. The book will wait for their next interaction: They can click on 

individual words to check words they heard but did not see while the reader was speaking. The 

fact that the children can control the interaction makes the unconfigured sentence reading speed 

less of a problem than it could otherwise be. 

B 

Feaqres in Discis Books 

When children begin a session with a Discis Book, the title page is display$ on the 

screen. (See Appendix G, figureCG- 1). The name of the book and a picture of Peter Rabbit in a 
E 

1. 

book format attract children's attention and provide instant access to the book. 
i 

Children may click on a picture, a sentence symbol (amplifier), a word or the page turn in 

one of three ways to receive information. The= alternative ways of &king (click, double-click, 

press-and-hold) can have different effects depending on the way thebook has been cu~tomized. 

The Ascis Knowledge Research Inc. have set up a certain default Configuration but parents, 
A 

teachers andfor howledgeable children can customize these &tures as desired. (See Appendix G - 
for sample screens for configuring options). 

g;t4 " 
For clicking on pictures, options are, .show words, pronunciation, syllables;definitions, 

C 

-? 

Japanese and Spanish. Th6 inclusion-of Japanese and Spanish on the demonstration disc was 

- made in order to demonstrate the language learning potential of this product. The Discis 

Knowledge Research Inc. default for clicking on pictures is "show words and pronunciation." 

This default configuration was used without change in this study. 



When studbts click on pictures, the objdct on which they click is named both visually and 

aurally. @?ks joining of the picture labels to the sound reinfoxces the same words found in the 

text. The illustrations in the Discis Books are not mere appendages but add to the educational 

value of the whole. 

Fbr clicking on sentence speakers, the only option given is to say ~e sentence. 
. - y  

For clicking on words, options are: pronunciation, syllables, definitions, Japanese, , 
;&- 

Spanish and add the word to the recall list. The Discis Knowledge Research'Inc. de'faults are: for- . 
.. , , 

.t q .  ,. 
click and press-and-hold,"pr6nunciation and add the word to,the recall list" while double-cliekhas .. 
"pronunciation, syllables and add the word to the recall list." These defaults were used for the 

study as wellr as it was noticed that &me young children had difficulty differentiating 'click' and 

'press-and-hold' so that when definitions were joined to the 'press-and-hold' mouse action in the 

pilot study, onestudent gbt definitions on most of her 'clicks'. The "add the word to the recdl 

list" is an option which allows children to quickly reviewany diffiicult word previously 
\ 

questioned. 

For clicking on the page comers, the options are: show page tums, music & effects, 

picndes, and read the next page. The Discis Knowledge ~ e s & h  In. defaults are: on the click d 
and double-click "show page tums, music & effects, pictures" z&d the press-and-hdd adds "read 

Te 

next page." Because of student difficulty with differentiating mouse actions and the desire to 

observe the children's reactions with a similar configuration, i t  was decided to use oily click I 
1 

defaults for all mouse actions in first-time use. 
5 

Additional features of the Discis Books are the options to set font type, style and size, to a 

set the volume control and to go quickly to another section of the book by dragging a slider along 

the side of the book with the mouse. The default font is New York, size 18 and plain style. 

Changing the font size will change the number of pages. (See FiWs G- 17 and G- 18 in 

Appendix G). The default font was used for grades K to two but the size was changed from 18 to 



?. 
3 14 for grade three students so that they would not need to use as many page turns and it was felt * 

.. . 

that that size would be'more suitable. .% . - 
+ 

Z . . 
&other feature of the ~ i$c i s  Book which can be set is the abilityito finish reading fhe ' - 

book automatically from any point This would be especially useful for children cho would like 
. .? 

to have hc'book read to them but have difficuity tuming the pages. ~owiver,  it may introduce , 
' k ,  < ,  

problexk in chiidrents giving meaningful .atte?ben to an automatically read b&k; as was seen 
a 

with tap& k k s .  , - -  + 

As the Discis Books keep the same illustration with a certain section of text, the Discis 

Knowledge Research Inc. uses numbered paragraphs rather than numbered pages. As the slider , .- 

on the right side of the book is rdoved, pmagraph nhbers appear beside the slider to indicate the 

new position in the book. In thii study, pages were numbered accordingto the illustrations for , 

&cord keeping in the observation tool. (See Appendix H for the numbered pages of the complete 
P 

story). mu 

Discis Books and CAI 

None of the computer programs discussed in Chapter 2 have the scope and the 'number of . , * 
J 

features of the Discis Books. -Many Of the microcomputer programs; those found in the MECC . 

software for example, . - have different objectives and methods. They aim at reviewing or drilling a 

concept &d so m ~ s t  keep track of student responws and give suitable reinforcement. Most of 
\ - 

them are at the letter or word level. Customization is generally rninimaJ+however some programs, 
L 

9 Q 

MISSING LINKS and STORY WRITER in KIDSTIME for e&nple, allow teachers to edit word 

lists or enter stories. 

In previous research, Olson, ~ o l k  and Wise (1986), ;though recognizing that speech 

feedback is a primary factor for improving word recognition, used synthedzed speech because of 

computer storage limitations. This is the case inemost CAI programs in which there is audio 



e 

B 0 . J  
1 

e .'\a i s  

1 - 
4' 

- * - ,  

6 

0 

S 

feedback. STORY WRITER is an excellent qrograrn which uses synthesized speech This is - .' 
bb 

useful because it allows the computer to read stories created by the studenits. ~ ~ w e u e r ,  &ere zge 
B b .-. * -- D *  

, 
many instances when these words are~rnispronounced because the prograin canndt.allow @r all ' 

% 

/ exceptions. 't 

.? 

On the other hand, Discis Books, with its CD-ROM disc, can. present di 

speech. This means.that children can hear wdhmdeled speech and hew 
* 

B 

c* 
% 

- 
when woyds are read in meaningful phrases. Sincethe sentences are in a story-c& 2. * . 
be read with heightened dramatic impact. a 

. . 
* 

The PERC Talking Page, vkry similar in concept to the Discis Books, required a 

mainframe computer with an expensive touch-screen. The speech production device used was : 
C d  

only minimally reliable. Discis Books makes use of newer technology with its use of a mouse to - 

replace a touch-sensitive screen and a CD-ROM dive. The books, besides having the sade 

ability to read sentences or individual words aloud to children that the Talking Page had, add: . 
"a 

syllabication, definitions and explanations of individual words or phrases, foreign language 

translations for individual words-or phrases, music and sound effects on page Nms, animation of 

page turns, and two levels of embedded information in thz pictures. One advantage of both the 

PERC project and STORY WRITER which is lacking in Discis Books is the pmvision of a 

method to insert stories dictated to the teacher by the children. CD-ROM discs, once made, 

c m o t  be altered. 

s 

Discis Books .and Talking Books . 

Talking books provide an hexpensive way 05yresenting a story in audio format. 

children can listen to a cassette tape while they follow along in the written version. Two 

- . difficulties that can crop up w i F g  books are the possible inattention of children during their 

listening to the tape and 3 reading pace which is too fqst for the children. Discis Books minimizes 



,-engages their attention wdile allowing them to repeat sentences read faster than their reading - - 

' speed This control also encourages them tofecus their attention on the story as no more thari one 

sentence is read at a timeand they must click on the nextsentence. The control also encourages 
- 

repeating a word or sentence as often as is needed as well as going back toa previous page to 
-.. 

'-4 ' - Discis Books have a piater depth and control of information than do talking books. Not 
B 

only is the story read but individual words can be checked, thus reinforcing the match between a 

word aqd its sound in the chiren's minds. As well, there are the other features mentioned 
* e * 

aboire: definitions, syllabication, foreign language translations, music, and informatibn embedded 
u - * 

8. ;illustrations. The comp&er.is being us& to provide tks great& depth and control, a task for 

which it is well suited. 

Research Design - 
.- 

The study is composed of two parts: case studies of students interacting with the 
\ 

computer and interviews of i~lhts involved with lpading education after they experience the 
g, 

~om~ute~rnaterials. % f--=-. - 1 

c. 

In. this study, childrenfrom kindergarten to grade three were observed in order to provide 
., 

observations over a full range of literacy levels. 'Grade t& was chosen as the cut-off point 

because during grade four, children generally change to a more fluent stage of reading in which 
- 

they are reading for content rather than for developing reading skills. Three boys and three girls 

were used from each grade level in order to allow for in6vidual differences and to provide some 

c basis for extrapolating the initial impact of these materials. Two schools, one rural and one urban, 

were used in order. to minimize the effects of locale and environment on children's reading skill< 
"'& 



, a Two whools were approacked in October 1989 for permission to observe students and 

teachers using the lS@s ~ k k s  after they had seen or heard about the s*. On& the schools 

returned their acceptance, the investigator sent i n f ~ m a t i ~  and consent sheets to the schools, 

along with a list of studem chosen to participate. "his list was determined by having the 
i 

cdmpbter geneiate b d o m  ncimbers using the numbers of boys and girls in each of the classes 
L * 

I ,  
.. 

involved. Although only+hree boys a ~ d  three girls would be chosen out of each class,'five 
?- < .  

r&dm nuqdp-s wcrc. generated in order to allow for gkirental refusals or child absenteeism. 

0 C 

care Studies of~&nts  
0 

Because of research and development delays, observations could not begin until February 

1990. Once the final version of the Macintosh program was received, the res~archer spent several 
- 

days in each school. Children came individaally for their session with the Discis Books. 

They were shown how to interact ,with the Discis Books and some of the choices available 

to them. They were taught how to use the mouse and given practice on the M e  page in listening 
, 

to a sentence, in clicking on a word to hear the pronunciation, in clicking on a picture to see and 

hear the picture's name, in turning the page. This order of introducbg the options was kept 

constant for all students. They were not shown other choices such as reviewing words in the 

recall list so as to lessen the number of items to remember. 

Once children understood the program and had practiced making these choices, they were 

lefr alone with the computer while the researcher worked at a table about six feet away to the side 

and slightly behind them. This distancing was done in order to minimize the effect of having an 

adult stranger present while the child explored and experienced the book. 

An observation tooI, refined through u k  in a pilot study, was used by the researcher as 

students worked through the computerized book (See Appendix D). This tool was employed to 

note student attending behavioun, student comments, the book fe-s they used and the length 



of time during which they appeared to be captivated by the new experience. Of particular interest 
f- a 

of music andOillustrations on the children as shown by their coprhents or 
* .  

pattern, and 3) the length of time they work& with the book. , . 

D L  Students used the computerized book as long as they liked. A& they stopbed,&ey were, , . 
* 

asked to bring up their chair to the desk f x  a closing interview. (See Appendix C fgr the - 
x u  

interview questions). These questions focused primarily on the childfkn's affective response to I 

reading and to the u& of Discis Books. The questions were deliberately deiigned to be open- 
s 

ended so that the books could be assessed from the child's point of view arid non-conyentional ' 

* 

responses could be collected as well as the more expected ones. 1 

Children came to these observation sessions with differing reading abiliGes and aaitudes, "I 

so thc questions as well were meant to provide background information on those factors which y e  , 
, . 

would influence their obsewed behaviours. The same questions were asked'of dl children : 
interviewed so that responses within grades could be compared. 

I, I d  u 

Extra Studenr Observations 

Because observations of only frst-time use would be severe19 skew& by the novelty and 
I ,  

unfamiliarity factors, accommodations for additional observations were put into the research 

design. These entail repeated use, either onneed or volunteer basis: 

Two students h r n  each grade level from the Vancouver sch&l'&re given the 

opportunity for repeated use. These students were chosen by the teachers in odereto observe'the 
I . .  

effect of the Discis Books on students who experiencsreadmg difficulties. was felt that the i 

additional practice in reading would be of benefit to the students at the same time as g i v ~ g  the 
' 

researcher additional observations. As well, these students were chosen because hardw* and 
, , 

time constraints will likely orient school use of Discis Books to those students whg need more - .  . 1 

reading practice. 



, These observations become very important in the context of this study as it is the students 

repeating their experience who cdgive a mer indication of the interest factor of the Discis 

Books. The repeated use of the Discis Books also i n a q s  their comfort level with this 

technology; children can. concentrate on content rather than on methcd of presentation. As a result 

their 'actions can be assumed to be more &determined than accidental. 

"The Tale of Peter Rabbit" was used again as it was the prototype and. the or& one 
J 

available. To give the children great& control during their second session over the book's 

presentation, the children were shown how to get definitions (press-and-hold). The option for 

turning the page silently had been planned but students had so much difficulty turning the page 

s' that this option was dropped for this slum term use. It could be used with students more. 

, experienced with the mouse.' 
3 

These observations of repqted use aimed at determining the increase or decrease in 
e 

interest in computerized books, the purposeful interactions with the Same book, and the relative 
\ 

frequency of use of the different features'as students became more accustomed to this reading 

medium. , 

' Obqmations of Discis B d  use in leisure time (noon hour) were also made in order to 

determine the quantity and qttality gf independent use and the appeal of the Discis Books outside 
% 

of the researcher-determined experience. The grade level of the returning students, the time they 
Br % 14 

I 

p t d  to the book and their panan of interactions in the self-initiated experience were noted. 

~he8'were no restrictions or expectations placed on the children's use of the books for leisure 
.* & 

time use nor were therehterviews condu&ed after this use. This was done in order to create a 
" & 

f r w  atmosphere for self-motivated discovery. " 

. Because the obspations were made on the basis of one-time use by randomly chosen 
gs - 9 

students os on repeated use by students with special n e s ,  these observations are important in 

* assessing the ability of the booksto captivate interest at all early reading levels. The interactivity 
Q 



with the Discis Books during the leisure time use could be assuihed to be b e  self-motivated *an 
7'. 

possibly accidental interactivity of unfamiliar users. 
i - 

* B 

Student data came from two sources: the observed behaviour of the children during their 
e 

- - 

interaction with the computer and the answersto the interview ques@ns. answers would 
E 

\ 

indicate their a€f&ve-response and attitudes to'read& &letlie u& of the   ids Books while the 

children's behaviour would be an outward manifestation of the same interior realities. The 
b 

behavioural data increases the validity of t h s e n ' s  expressed views aboutjhe Discis ~ & k s  as 
--- 

it gives i?n_ab@tive mea&e. Theirresponses during the kteniew portion of the case study 

could be influenced by several'facters. such as a desire to please an adult strang&, discomfort in 

being alone with a stranger and fear or shyness before that stranger. 

Adult Interviews 

Although it is the children's Znteraktion with and learning through using the Discis Books 
/ 

9 

that is the primary focus of this study, it was felt that adults engagd ine~qnguage Arts or parelits 
- 

of the children learning to read could provide valuable insights in how books in this me&um can + 

be utilized effectively. Their observed reactions while they used the Discis Books could $so give 2 

. . 
the company valuable information in designing future G k s .  -%- 

.. . 
, 1. , * : 

: . Two members of the Education Faculty, primary teachers, school librarian; and parents 
, .  

of kindergarten to grade three students were approached by the researcher to participate in this 
9 

study. Thg faculty merqbers and the schod librarib of each school were included in the study 
L > 

because of the$%knpwledge and experience of children's literary interests. 
1 :+ 

Each adult ~ e i v d  the same instruction in using the Diwis Books gs the children had, but 
B 

he/she also received instrucGon in configuring the book &fore hdshe stand. The adult was told 
.G 



- . * .  
oral comments wA& the bod( was being examined. These comments wereyhen noted.-- '- - x 

P ' I /  
I - 

.I a 
L -  

After the 'ddts had experienced& much of h e  book as they dshed, they we& ibvited to + - 
S '  . - %  '! I 

answer intervigw questions (see ~ ~ p k ; l d i x  C).- Arwith the childre inten;iewquestirns, theh - 
5 

1. 
* 

3' 
i 

1 a 

questions were left open-ended in order to gcvt%o+el and un4expected responses. ' h e  - questions , 

about how the\books can be used in the Flas&oom d d  how teach&'can ih&rporaie it in the& . ' 
I ., n 5 ' a t .  ". 

teaching were askedin order toprovide~eco~ndations to teachers for ptential uses in a 
- - 

+ .iz cl'assmm setting. ' . * ' $  . Y . '  1 & 
t- 9 g+ '. ' '=- 

. d 
B 

* % - 
L. + 5- *.' " >, *Tv 

Limitations of the Study . tb AN .A,-, tb- % 

.. - .c& 

0 

I e . , # 

~l th&h ~ i s c i ~  ~ooks  ca&mvi&e a. great yariety of fea&s.;these choices-were noted 
b a . - 

e . 4 . "  r b 

9 presented to the children because it w&: $t rh\t too many featyesmight hayeconfused them ' C b  . *  &- , \ *  
4 .  * .  

t 
q. 

when they were unfamiliar with the &k. ',I?& D&% Books provif&e t&ee gays pf clicking the ' * 

u' t 0 -I s 
2 u 

mouse on any object However, it was decided to keep the ins&cti.s very simplqon the first 
* .  -+& ' ., 8 

4 z- 
exposure to the book by confi&uing mouk ch'oi&s lo h v e  the same s u l t ? c ~ ~ s  wou; allow 

a focus on the length of time that the @k sustained their interest, the purposefulness of their. % 

'I I 

clicking patterns, and the effect oPmusic and illustrations. Of m+m, different inktructi6ns in ' -Q 

@ 

introducing the book and the useaf alternate configurations would give diffiiant results. . .  
a. 

. * 

Children from only two schmls were psed. Since bog schools are very inteiested in 
e 

computer technology, conclusions drawn from this study may eot apply to othe? schools without 

that interest. 
.e 



0 bservation 
- (i 
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* Observations and Discussion of Results 

School A, a rural school, iet up the computer in the library for the study. Students came 
r+ 

to the lib& for the; work on the computer and the interview questions. The computer was set 
* f - 

-up near a comer wall with the student ftcing the center of the library sb that the screen could not 
2 

be s m  by other students. L o  

The researcher stayed in this school for three full days, Tuesday, February 13 to - , 
d 

r *  

Thursday, February 15. The fourth day's obs ations were. cancelled because a eavy snow fall 7 B 
made the presence of the three remaining studb~ts dohbtful. , 

Ft i 

, Because pf the computefs placement in the library, thiomputer was visible and easily 
I" 

, $.." 

accessible by students in their free time. The researcher remaidduring the noon hours to 

'observe leisure use of the Discis Book. Even thoua the wednesdHy n w n  ho>wi\s filjed with 
I - - 1 

-Valentine's Day parties, studentsjmne to use the computer for part of thikoon hour. 
* 'i 

The snow fall of the third day prevented many stucjeny fro& attendhike school so . 

f ' '-* 
observati~ns~of special-needs students were mqnged during &%.day and theii-paren&' 

I 

. 
s 

t B 1. 

permissions were obtain* a 

4 

School B, the urban school, set up the&mputer in the cdhPter k&qiuring the first week 
2$, 

. &d the new library during the second week. These rooms dere kept locked$uiing noon hours. ' 

stud& c h x  to the rook for the study and their ikse&ew. The libmry had libsry aides . 
working on shelving the h k s  during the observation. Large panels were placed behind and to 
3 

1 

the side of the computer to provide some privacy. 

Theresearcher wefit Tuesday and Wednesday (February 20-21) during the first week and 
. >  

for four mornings (Monday, Feb. 26 - Thursday, Mar. 1) of*e second_ week. During the second 
. - 



week, the students who had been chosen by their teachers for extra practice were $setveddver a 
a 1 

period of three consecutive days for repeated experiences of the Discis Book. 
I --- 

As can be seen horn tables 3 and 4, there are occasionally more girls than boys chosen 

from a class evensthough the schools had been asked to select three boys and girls from each 

\lass. In one case, the boy who had been chosen was absent and a girl whose parents had given 

their permission was substituted. Since extra observations would be conducted in school B, it 
. \ 

'was felt that the lack of an even match between genders would not be problematic. 

One Time Use by Randomly Chosen Students- 

c 4 
As stucfents worked through the Discis Book, the researcher noted their pattern of 

interaction with the book, the time they spent on ea&pge,.on what they clicked for each page, . 

and their behaviour. If they seemed to lose interest, they were asked if they wished to stop. 

However, if they - desired to continue they were allowed to do so. When they finished the book or 

-decided to stop, they answered the interview questions and were thanked for their participation. * 
C .  

To preserve student anonymity, observations were coded with pseudonyms. School A - 
student names start with A to D, School B student names begin with letters E to J. The names of 

the students using the Discis Book for several sessions begin with the letter P. 

Table 3 is a compilahon of student total time in minutes, the last page they worked on, 
, 

their relative percentage of time using Discis features (sentences - S, words - W or pictures - P), 

special strengths in them or in their attentiveness to the book, problems they had with the mouss 

or with their reading, and visible learning experiences with using the book or with their reading. 

Insert Table 3 here 



Table 3 - Randornlv Chosen Students , .- 

Name Grade Gender Total End Features - % Strength Weakness Irnpmved 
time sage . S W P 

Adam K M 2 2 20 40 40 . rev. mder 

Alex K M 11 6 100 m u s e  word order 

Angela K F 10 7 35 30 35 mouse word order 

Alice K. F 28 19 75 , 2 5  music muse 

Fa1 K M 35' 11 35 45 20 music rev. order finds word 

Eric K M 6 2 100 

Ernest K M ' 6  9 80 20 piclword 

Eve K . , F  14 4 10 40 50 pictures skip 2 pgs. 

Erin K F 25 15 90 10 guess wds. 

Ethel 

Bob ' 

Brian 

Betty 

Barb 

Bev 

Fred 

Frank 
7 . .  

Flbyd 

Fran 

music . guess wds. 

skip 13 pgs. 

skip 3 pgs. 

tracking page turns 

tracking page turns 

music skip 2 pgs. 

music skip 2 pgs. 

music rev. order 

saying wds. 

ofal pract. vocabulary 

Faye 1 F 45 20 90 10 mouth wds. 

Flora 1 F 30 27 40 10 50 tracking skip 5 pgs. mouth wds. 



Name Level Gender Total End Features - % Strength Weakness Impwed 
Time P a ~ e  S W P 

Carl 2 M 44 27 30 60 10 tnckirig .. 
Cindy 2 F 25 27 75 10 15 music 

Charlotte 2 F 10 27 90. 5 .  5 'skip 5 pgs. 

candy 2 F 7 27 5 silent rdg. a 

Christine 2 F 20 27 80 10 10 msi; page turns 

Gary 2 M 25 22 10 50 40 mouse word order 
BI 

Greg 2 M 112 21 80 20 tracking 

Gina 2 F 21 27 80 20 tracking 
C' 

Grace ' 2 F 28 21 85 10 5 mouse page turns 
L 

Gertrude 2 F 16 27 85 10 5 tracking, mouse page turns 

Gmel 2 F 26 27 5 30 15 silent rdg. mouse 

David 3 M 14 27 100 Page ~ ~ r n s  

Don 3 M 18 27- 80 20 Page mrFx 

Dennis 3 M 14 27 85 5 10 tracking skip 1 pg. page turns - 
DOM~ . 3  F 9 27 silent rdg. 

Dawn 3 F 19 27 65 15 20 music page turns 

John 3 M 14 27 10 10 silent rdg. 

Jim 3 M 20 27 40 60 involved page turns 

Jm 3 F '  20 27 50 10 40 tracking me turns 

Jill 3 F 13 27 silent rdg. 

Joan 3 F 35 27 ' 50 10 40 diffic; wds. 



4 

Table 4 -'Answers to Interview Ou&n for Rand~mly Chosen Students 

Student Grade listen in^ read in^ Pref. Reason Another? 

Adam K Y - pictures, excit. ' ' . 
K Y - pictures 

Both neat 
i 

sound Alex 

Angela K Y - new words - \ Book new words 

Alice like tG.li'&en ' 
., - . 4 

reading, mouse 

K Y- fun  

K ' Y - fun, pictures 

Both 

Earl Both 
-, 

K Y - liked story Eric 
- 

like computer 
I 

easier, know wds. Ernest K -Y - fun, nice Book 

Eve pictures 

K Y -. pictures 

K Y - pleasure 

says wds. Erin 
b 

Ethel alone 

Bob 1 Y - interesting. Y - fun ; Discis -story, picnires Y . . 

1 Brian Y - Mm, relax Y - need 5 Book need to learn Y . . 

< 

Barry 1 ,  Y  - neat Y - fun Discis listen, pictures ..$ 

- Betty 1 Y Y -G. r- Book put finger on  wds. 
-La 

Y 

B a a  1 Y Y Book ' Y 
* 

Bev 1 Y - nice Discis music, reads Y (:$- 

' .  
Fred 1 Y - iow-sting N - qepeating Discis Y 

Frank 1 Y - rabhits Y-fuh Discis lots of words Y 

Floyd 1 . Y - iritmsing Y - interesting Discis - reads for you Y Q 
a 

rz. 
Fran 1 Y - learn, inter. Y - fun Discis move stuff around Y -  . - 

P Faye 1 Y - fun, e x i t  Y -'god Discis turns pages, fun Y 

Flora 1 Y Y Discis Y 



-, 
e 

- .  
I 

&dent Grade Listening Reading Pref, -Reason . , hothe"r? 

Carl 

- Cindy 

Charlorn 

Y - activity N - too hard Discis r&s, . words , read Y 

listen 3 Y - nice N - lack+tice  isc cis 

Y - fun, advent. Y - neat stckes Book 

Y Y - pictures , Baok 

Y - fun, neat Y - fun, predict Discis 

mrri pages, skipped Y , 

Candy screen hurts eyes Y - ,. 
Christine music, pictures Y .  

i. 

pictures . , , Y Y J  Y-leant Discis 

Y - adventures N - boring Discis reads Y 

- clieking ,, Y Y - pictures Y - fumy Discis 

Y -  Y-fun Discis 

Y - nice N Discis 

Grace 

Gertrude 

Gretel 

David 

Dbn 

sentences read Y 
t 

. more fun Y 

Y .. Y - learn . '  Discis , don't have to hold . Y 

turn pages; read . Y  
* . +  

music,.reading Y 

if good ones ,. Y - can @ct Book 

Y - f u n  depends on bk. Both 

3 '  Y - music 

3 Y - interesting 

3 Y - fun, exciting 

3 Y - activity, fun 
I 

3 Y -ideas - 

3 Y - surprises 

3 Y - pics.,chars. ' 

4 Y - listen 

Y - neat, mystery Disci$ 

Y-fun Book 

Y - learn D~sc .~s ,  

Y - f u n  Discis . 
1 

Y Discis 

Y-fun Both 

Y - excit.,leam &cis 

Y - most bks. Discis 

music, page turned Y 

Dawn' longer, read over time Y 

John music, wds. read Y 

Jim 
. . 

pictures, wds. read Y4 ~ 

6 

Jean 

t . -Jill 
-. d 

, Joan 

Dan (esl) 

pictures Y 

clicking ' Y a 

reads Y 

didii't have to read Y -  

b 
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 able 4 is a corndilation of their answers to the inksew questions. Full answers as well - % 

P 

as a short deyiptivesummary of each child's interiiction & the'Discis Book can be foundin * 
8 

Appendix I. 
, w 

jc 
k 

b 

* 1 . *# , -. 
'Insert ~ a b l e b  here L 

I 

- * 0 

a 
C L 

D i s c b n  of Results of Randqmly Chosen Students 

Learning seem& to be occurring on the part of most children who stayed with the,Discis , - - 

Book. Even a kindergarten child whd clicked !only on the picture (Eric), might learn that text' and 
6. 

sound were related beause of the picture labels that appeared. t clicked ona pi~ture and 

then found the same word in &e text Earl began to recognize a particular word in the text: Erin 
- 

and Ethel began toguess at wgrds thatthey had met previoysly in the story. * I 
* I  

Grade ohe student. sometimes used the book to prachse their teading. 'Alex and Erin 

clicked mostly on words, saying some before ckicking. Faye and Hora mouthe4the words of the . 

text as they followed the reader. Frank said words both from the text and from the picture. Floyd 
. . 

used the book to piactice oral reading, clicking on unknown words. The number of words he ' 
a 4 

needed to cheCkdecreased during his session as he became a bit more fluent. 
, (- 9 .  

Eleven students from grades one to three lehed  to turn thepage with the reader. This 
. - 

learning is &I getting u s d ~ o  the program or learning the 'rules' of this environment. 
% 

Joan (grade 3) clicked on difficult words. For her, using thb book would improve her a 

j* 

vocabulary. I 

We difficulties that the 43 children had with the Discis Book can be dividedinto &o parts: 
I .  

problem,S &th book use and reading diffiieulties. &re were seven children who had diffic& 
IC 

moving the mouse and another eight who skippdpages because c& clicking tooemany "times on 
1 

,- ' a 

%in 

@. . . 
. 6 4 %  ? 



the page comer. This does not include the students who skipped pages and returned. The 

problem is that continuing pages'(those with the same illus,trabn) turn quickly while new pages 

do not. Childrek seem to think the computer has not accepted their click and so click again. A 

improvement in the program would be to show them that they simply need to wait for the 

CD-ROM disc to be accessed by highlighting the page corder when it is clicked. Otherwise, both 

these problems cm disappear with practic? and improved motor skills or hand-eye coordination. 
8 

Some students began to wait after clicking on a page corner- Another student, Grace, held down 

the mouse on a page comer until the page turned. 
* 

% 

Children also had difficulty in their reading skills. Two kindepgarten children (Adam and , 
Earl) and one grade one child (Fred) clicked on words in reverse order and did not improve during 

0 

their session while two other kindergarten children (Alex and Angela) did improve. 
-* 

The two main points that the research focused on were the length of time that the children I.'- .' 

were interested in the book and the pattern of their interactions. Because most children stopped 

working with the book when they reached its end, Table 5 shows the mean number of pages read 
0 

by students of that grade and he'number of childen who finished the book. 

6' 

Table 5 - Time and,Pages P.ead of the Discis Book bv Randornlv Chosen Children 
\ 

7 

Grade Number Mean Mean number Number . 
time (min.) of   ages finishing 



-- 

The pattern of the children's interactions with the Discis Book are shown in Figure 1 as a 

mean percentage of the inteiactions that children had with the book (See Table 4). The results 

were separated into grade levels in order to observe differences between the grades. 

Figure 1 - Mean percentage of book features used by randomly chosen children 

Percentage 

60 4 56.4 

S W P - S  w P S V P  S W P  

Grade K 

- 
The percentage of sentence clicks increases over the fmt three grades while the percentage. 

I 

of word clicks and picture clicks decreases. For grades two and three, the time spent in silent 

reading makes it impossible to know which feature might have been larger. The perekntages in 

these two grades for silent reading were: 13.2% for grade 2 and 28% for grade 3: 
a 

Taking the means for a patteni of interaction does not give as accumte a picture of 
42 

interesting possibilities as by looking at individual Gses. Some students were unique in their use , 

of the book. w 
a ., - 

In kindeigarteh, Alex click* his way through six pages on words only. Alice clicked on 
, . 

t sentences and a few *or&. Eric ~licked~on two pictures only while Ernest $87 clicked on se6tences 
f '"*s 

and a few pictures. Erin-clicked on words and a few pictures. = .& 
. 

9 \- - 
/' 

L 



There were also special cases in grade one. Fred, as alpady mentioned, stayed almost 
\ i 

exclusively with words and clicked on them randomly or in reverse order. Floyd read the stoe" 

h\ 
- 

aloud for tho first ten pa es, clicking on the words he needed. Fran spent most of her time 

clicking sentences; Faye spent most of her time clicking words. FraFlk qent all his mnsiderable 

time (38minutes) on one page, alternating between sentences, words and pict&s. 
.. 

In grade two, Candy read silently, clicking on only a few words while Gretel, who &so *. , &--? 
read silently, clicked occasionally on sentences, words and pictures. David, in grade three, - * . '  
clicked on sentence speakers; Jim, on sentence speakers and ictures. Donna, John and Jill &$f'. 3 
silently; only John clicking occasionally on a word or picture. .. 

. ,  

One Time Use by Special-Needs Students c3 
In School A, teachers requested that three s students be given the opportunity 

i * q  

" : 5  

to work with the Discis Book. Parental approval was requested and obtained. Three students, a, - , 

hearing impaired student in grade one,a learning-disabled student in grade two and an immigrant. 

student in grade four worked through the Disck Book under the s&'conditions as had the 
. - 

randomly chosen students except for the presence of teacher aides in the first two cases. The 
< - 

observations for these students are compiled in Table 6 (See Appendix J foi the recording of the 
% . t 

full observations). As Dan was the only one able to ansvj& interview questions, there is no : 

separate table for his answer. Instead, they have k e n  included in Table 4. . 1 

Insert ~ i b l e  6 here 



Table 6 - School A Special-Needs Students 

Name Grade Gendrx Total End Features - % Smngth Weakness Improved 
e9 Tinie Page S W P 

Bea (hi) 1 F 

Cathy (Id) 2 F 

- .  
choices 

music skip pgs. verbalizing 

lacks interest - 

hi - hearing impaired Id - learning-disabled esl - English second language 



Of the three students using the Disc& 'Book for this o n e - h e  use, only Cathy seemed to 

benefit from it, staying for ae~tknded period of time. She enjoyed the m u 8  and used the book 
9 

, * to repeat, words to her teacher aide. ' The teacher aide had to respond. At one point shortly after 

. . Cathy started, the teacher aide left for a few minutes and Cathy repeated a word until the 
/ 

. researcher tpeated it biick to hei. Then Cathy went on to the next word. It became an occasion 

for Cathy to say the word correctly as the repetition seemed ta reassure her: When she said a 

word incorrectly and the tmcher aide said it correctly, shk repeated it correctly. She would also 

make rnotions td explain the word, such as straight or underneath. Occasionally the teacher aide 
B .  

would say it in a sentence, taking the place of the definition and example feature of the book. 

Other discussion on the time and patterns of these children will be incorporated with the 
a *  . d 

discussion for the results from the other school's teacher-designated students. There are learning- 

disabled students ar@ ESL students in the second school as well who used the Discis Book. 

Repeated Use by ~ e a c h e r - ~ e s i p a t e d  Students 

The longer time period in School B allowed for repeated use of the Discis Books by two 

children each from grades one to three chosen by the teachers for extra reading practice. 

' These students were given the same instructions during their f i t  session wiih the book as 

the randomly chosen students. On their second session with the book, they were shown how to . 

click on a word so that it gave a definition and example (press-and-hold). Practice sessions were 
4 

held on three consecutive days except for Pamck who had a day between the first and second 

sessions and Patty who had her three sessions on the last two days, two of them on the last day, 
i. ' 

one at.8:40 and the other at 11:40. 



w 5 
- -_ 

- - 

Observation results for these students are compiled in Table 7; Tkpcen tage  of Discis 

Features used is a measure of the relative time of the students using it. Besides sentences (S), - 

,.. 
words (W) and pictures (P), definitions @), a feature shown to them the s&ond practice time, has 

, 

been added: 

Table 7 - School B Teacher-Designated Studen$ 

s 
4- 

N& Grade Gender Total End Features - 4b Behavioral changes . 
Time Page S W . P  D 

Patrick 1 M 

Patty (ld) 1 F 

Paul 2 M 

Peggy 2 F - 

. , 

Pqter (esl) 3 M 

Philip (ld)' 3 M 

interested,involved 1 st time 
plays with menus after few 
minutes and skips pages both 
second and third times 

poor clicking, cckrdination. .- , 
aimed at sentences 
clicking getting better 

involved, clicks many words 
qasionally read withbefore 
?ore s. witmefore speaker 

involved, says bme words 
tracking lines with mouse 
attentive, enjoys sounds 

involved, want< definitions - 

tracking, says picture labels 
second and third times 

poor coordination, random w. 
bottom-up left-right w. order 
some words in order , 

The teacherrdesignakd students were asked the same questions after their first experience 

of the Discis Books as the other students. These answers are compiled in Table 8. (See 

Appendix K for full answers). 



Table 8 - School B ~e&her~~esignated Student Answers to First Intaview Ouestions 

Student Grade Listenin? read in^ * Pref. Reason Another? 

Patrick 1 Y - like story N - hard Discis like computers Y 

P W  1 Y-fun Discis LI Y 

L 
&u1 2 Y - fun, happy end Y - good to read Discis don't have to turn page Y 

Peggy 2 , Y - fun Y - fun, learn Discis interesting Y 

h Peter 2 Y - characters Y-fun,quiet same using mouse Y 

Philip 3 Y '0 k Discis Y 

* 
After their third experience with the Discis Books, they were asked questions about the 

Discis Book, what they liked, if they learned anything, and what they found difficult with it. The 

puV.ose of these questions was to get student evaluation of the book by students who had a more 

prolonged exposure to it. The answers to these questions are compiled in Table 9. (See 

Appendix K for fuH answers). 

Table 9 - School B Teacher-Designated Student Answers to Ending Interview Questions 

Student Grade Like about Discis Suggestions for Developer 
/- 

Patrick 1 story, fun words : . , like to type, have keyboard 

Patty 1 pictures, music bunny - .  

Paul 2 pictures, words, mouse . story, corn? lter change story 
V --a e 

Peggy 2 funny reading, words 

Peter 3 music; story, computer English words moving the mouse 

Philip 3 bird singing, story story 



Discussion of Repeating Studknts' Use of the Discis Book 

The teacher-designated students of School B were varied. In grades 1 and 3 there were 
9 .  

' 
1ea.g-disabled students. In grade 3 there waq an ESL student as well. The other students in. 

grades 1 ,and 2 were low level readers. Table 10 shows the mean times and number of pages read 

per grade. The d o  students are averaged so that the mean times can be compared to the averages 
.i 

for the randomly chosen students. Students generally worked through the book more quickly ' , 

with repeated use. 

\ 

% Grade Mean * Mean - 
Time (inin.) Page *A 

1 First 

Second 

Third 

2 First 34.5 27.0 
- Q . c 4 -.* '-3 

-% 

- Second 

3 First 

Second 

Third 

The ESL student in this school worked for a long period of time each time. He and the . 

two grade two students spent-most of the time on sentehces and some on definitiol. They spenl 
, . 

less tirne on pictures each time and none on words the last time. 



The leaming-disabled students in grades one and three spent Are time on sentences and 

less time on w m -  as time went on but whileone decreased on clicking on pictures, the other 
+ - 

spent as much ti& the third time as the first. It is these leaming-disabled students and the other 

grade one boy who spent more time on the settings for the Discis Book that lower the mean pages 

- read in grad& one and three. 

Figrne 2 shows the change in me& pattern of interaction over repeated use of the Discis 

Book by the six children. The perceptageof h e  spent by Pamck on book settings has not been 
'b 

included. These were 5.8% in session two and 10.0% in session three. 
v 

Figure 2 - Mean percentage of book features used by repeating childrenwm sessions 

Percentage 

S W P  'S W  P, D .  S W P D  
C 

, 
Session 1 2 - 3 

e 

a ,  
As can be seen in Figure 2, sentence clicks increase +hik word ind picture click3 

decrease. Definitions were enabled for the second and third times except for'the grade one 
, , 

students. This decision was made because of Patty who had a great deal of difftculty handling the 
* - mouse and could cope only with clicks. 

i ! 

Again, mean percentages do not show the indihdual flavor of the s&dentfs unique 
i 

patterns ~Pinteraction. Patrick, a very active grade one student, worked very closely with the 
. ,  



book the first time he met it but on second and thhd encounters, he concentrated less on the story . -' I 
"*k 

and more on the book settings. He learned som&hg duringhis sessions but n& necessarily in 

Language Arts. Patty, the other grade one, karned how to use the mouse and worked hard to 

move it to where she wanted. She started with a low percentage of time on sentences and a high 

percentage on words and ended with both by the third time. 
4 

Paul and Peggy, the grade two students, increased to a high percentage of sentence clicks, 

spending the rest of the time on definitions or a few pictures. Both of them used the book to 
I 

- 5 
practise ~ a d i n g ,  saying words and even sentences with or before the speaker. 

-P 

Peter, the grade three ESL student, wanted definitions from the very first time. He made 

good use of them when they were enabled, clicking on the okes he had asked the researcher the 

previous session. Philip, on the other hand, had poor coordination, straining with the efforvof 

moving the mouse to click odwords. Yet he would click on every word, including 'a'. He began 

'with clicking on words in bottom-up left-right order but by the third time, he was be$nning to 

click them in order. He also increased slightly on sentence clicks, 

These students, although some had learning disabiliSies, did not have the difficulty of Bea, 

the hearing-impaired child of school A. They were able to make choices and work with the book. 

~ h e k  may have been other factors affecting Bea as well, such as the presence of three adults: her 

teacher aide, the librarian and the researcher. 'P 

Discussion of Results of AN Interviewed Students Using the Discis Book 

Of the 52 student+ participating in the study, many displayed a keen interest in the Discis 

Book. Of the 50 students who were able to answer.the iriterview questions, 35 said they \ 

preferred the  isc cis Boqk to ordinary books, six said they liked them equally while nine preferred - 

P 

books. Forty-eight of ihe 50 students said they would like to work with another Discis Book. 



 able 1 ! - Children's Levels of Interest in Readinn with the Discis Book 

ade Number of students Times used Interest / 

K 2 a  

1 special needs l b  
B 

4 ESL 1 C  

1 

1 special needs 

Low 

Low 

Low 

Medium 

Medium 

Medium 

Medium 

Medium 

High 

1 High R .  

3 High 

- 2specialneeds 1 J 1 High 

1 High 

, ',.& 

1 .,.,.,> 
i7-''i.i. 

J%.,. 

3 
'7. 

High -,-,. 
%-h.,. 

- --- 

4 

a Adam and Ernest d Alex, Angela, Eric and Ernest David and Dawn 

Bea 

Dan 

' ~ o b  and Brian 

Patrick 

B charlobe, Candy and Greg 

i Patty 
1 '  

J cathy 

k Peter and Philip 



. . 
Table 11 Lists the c h i l b  by groups giving grade, number of 

@ e  + .' 

their assukd inkrest. I%& is;given fot usjng the b&k Tor a very shm time, a stat 
U '  ' 

preference for books and/or a disir$eestin using another Discis ~ook: ~ e d i k ' i s  given for -- 
7 I_ 

using p e  t p k  for a short&ne, having a desirq to do another one and the observed interest during - 

% 
- 4 i. 

+ r+..-,. 2 y r h ,  

their sessios. Ejigh-3 Q d n  fpr ?orking wi@tbe3bo@c a long time or firiishing it, the 
$ - .> ' t ' ' SL 

desire to do. another one *the o b 9 ~ e d  interest during their session. 
I '  

", ';' * 

- I Insert Table 1 1 here 
. % 

* 1 
t 

D 

a 
It is inter&ting to liote that five out of the six sndentsrepeating their experience of the 

Discis Book demonstrated a' hi& interest lekl. Another interesting fact is that four of the six 

special-needs children were in the high interest group, two of them being also in the repeating 

P U P -  
I 

Pbtting the number of students per grade per interest level can also& quite instructive. 

Figure 3 shows that information. The grade four student, being alone in his 'grade, has been 

omitted. As can be seen from the figure, low and mediuni interest percentages decrease over the 

grades while the percentage of high interest increases. Y 

Insert Figure 3 here 



. Figure 3 - Inwest levels in the Discis Book per grade. 
P 0 

b ." 

Percentage 8- ., 

L  M H '  .L ' M H L M H  

Grade K 1 
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i d  

. 'Q e , : b - S c h ~ l  A, the computer w w  kft ftt "~duriig the nmn hour, any stqdent rquestin$to ;3 . 
? e - vi& thk ~ i & s  Book was allowed iccess. This &cupred duAg three noon burs. a 

L 

- - ~tudedts coming during the fist rioonQh6pr , / cansisted of~olldkr students who hak been in 
.4p- - the l i w ~  during the morning and were c&ous about' the pmgrm. , 

o 

Ll* , , *. 
- The f i t  group using the ~ i s c a  Book went through the story and then went back over 

special sounds and the pronunciation of some words after which they would giggle together. The 
" . -  

mouse was con@oUed by the oldest girl of the group There we& two chairs so two stoda behind 
. = 4 

the chairs. 

Two of the younger members of the first group stayed for an extended-time to9have their 
d + .  d 

turn controlling the mouse. Again, one member controlledihe mouse. They went back over the 
, - 
,* story, clicking on words, sentknceq and p i c k s .  ~hdy'irnitated thk male voice's pronynciatiin 

and on page 16, they said a sentence as well with the reader. 
< < .  

V h 

A new girl canie in near tht end of t h e h n  liour. She clicked on sentences and words. 

She was joined by a friend who giggled with her over special word pronunciation. 
v . - -," Q 

Comments the first day: "I like thk io&d effects" by a member of the first group 
t q 

and "This is fun" by a member of the second group. q 

- . .The second noon hour students were some whd had watch& for a shon time durigg , the . 
/ 

first noon hour but had not had a chance for personal expkimentation. The mouse was controlled 
6 

by the fist person who arrived while her fiend watched. Sentences, pictures and okciisiopal 
I .  

@,#/ 

words were clicked. The first girl stayed for the full half hour session while her fri&d left after- 
\ , - 

20 minutes. * *  . , 



'Ihe third noon'hour students included two grade three students @awn and Don) who had 

been randomly chosen to use the Discis Bmk once and wished to try it again. They were both 

excellin t readers. 

Dawn demonstrated the book to other members of the goup and controlled the mouse 

until members of the group asked to share it. Three shared it but they complained when they felt 

their pages had less sentence spea3cers. Clicking was mainly on the sentence speakers. 

Donwatched a group, showing them how to work the scroll bar and taking over after the 

group finished Don clicked'on sentences, words and pictures. He also experiment& with 

clicking words faster than the computer could keep up with highlighting. 
6 

Table 12 summarizes the number of students in a group, how long they stayed, their grade 

level, the makeup of the group, and their general clicking patterns. 

Insert Table 12 here 

. J  

Discussion of the Use of the Discis Book in Leisure Time ' 1 

b All h e  students coming to experiment with the Ihscis Book were from grades three to 

seven. The two grade three students were among the ones randomly chosen to use the Discis . 

Book. 'k 

During multiple group work, there was a tendency to click on words add giggle with the 
I 

pronunciation or go to pages for which there were special effects. 

Mouse control was assumed by one member or when shared, could h o m e  awntentious 
% % ,  

issue. In one case, the oldest member of the group controlled the mouse.. In others, the first - - - 
member aniving tmk control. Some group members remained after others left, restarting the 

book so that they could control the mouse and experiment on their own. In the case of shared 



Table 12 - yoon Hour Observations 

Day Number Min. Staved Grades Gender Patterns 

1 4 15 4-7 3 F/1 M sentences, commenting on music 

-; 2 a 30 4-5 F word, sentence, pictures 

. I  

2 10 5 F sentences, words 

2 2 20 4 +.J F sentences, pictures, words 

1 b ,  10 4 '  F sentences 

3 2 5 6 .  M exploring features 
P 

I 3 C  * +. 30 3 F words, sentences, pictures 
P 

?d 10 3 M sentences, pictures, words 

a 

C 

two members of first group'restarting ljook includes Dawn, a randomly chosen student 

gr l  continuing through the half hour Don, a randomly chosen student 



control, group members asked for control of the mouse. w e n  a rotation pattern was decided 3- 
b 

upon, members counted the number of sentences on their allotted page and complained if they felt - 
cheated 

i 
w e n  new members joined a group, they were usually integrated into th; continuing 

&xperimentation gr observed over the shoulders of the others. In two cases, the book was started 

again when a friend joined the group. ,. 

There was a tendency for students who had only observed the first time to return to take 

c o n e l .  These students then demonstrated the program to their fnends. 

Groups usually stayed for an extended period, some leaving only at the bell. Individuals. 

within a group watched during one pass through the book and took over control for another so 

their actual rime was extended over two groups. The full time for these individuals was used in 

calculating the mean working and/or observing time for group members. 

Two members of the first group of ;he first day stayed a tokl of 45 minutes while one 
t 

member of the first group of the second day stayed for 30 minutes. The total time was calculated 

by multiplying the number of people in a group by the time they sbyed. The average time for ihe 

14 individuals who used the Discis Book during the noon hour was 21.4 minutes. 

f- 

Time Spent by Children on the Discis-Book in Their Initial Experience 

Since the abhty of the Dwis book to attract children can be measured partially by the time 

spent on it, the time of all 56 children who participated as well as the 14 who used it during leisure 

time was totalled to give a mean time per chdd Other factors could dso account for time spent on 

the computer, such as novelty in first time use, interest in computers and interest in stories. The 

decrease of time over sessions by repeating students point to the existence of such factors. This 

mean time demonstrates the power of the Dscis Book to attract on inkid impact at this time in 
1 

children's experience of computers. 



1 

- 

2 4 .  

P 

In order to observe grade differences, the means w e p  calculated by grade as well. Figure. 

4 displays the mean time by grade, by leisure time users and for the total population,observed. 

Figure 4 - Mean time of Discis Book use by all students in their first session 

C 

I Time (mix ) - I 

Group K 1 2 3 4 Leisure All  

Oqe interesting result in this figure is that students who came during their leisure stayed 

almost as long as the mean of the total population. There was no pressure or interest in their being 
I 

there except by self-initiated choice. For whatever pwpqse they came, the book kept their interest 

in their initial experience with i t  # 

The highest mean time was spent by the grade one's, grade two being second. This may 

in large part be due to the eight grade two's and all the grade three's finishing the book. Most 

students stopped at the end of the book, only Grace in grade two and Don in grade three 

continuing. Leisure time users spent more time than the grade three students becau e they did go a 
back over the book to repeat special sound effects or word pronunciations. 

Interviews with Adults 
- 

A variety of parents and teachers as well s two school librarians and two Education P, 
Faculty members involved in Reading Instr~ction were approached to view the hsc i s  Book and 



, comment on its use for Language Arts and ~ e a h i n ~  &ruction. The teachers chosen were & . 
* - * ?  

. - 

primary reachm . in the , t6.o schods involved in the m d y .  The were taken froArhose , .- 

available, either w d i &  in the school library or coming to collect their child after school. 

The sixteen adults were given the same instructions as the children with the addition of 

how the bdok ,could be customized for individual n q s  or for more indepth study of the text. 

They were then invited to work through the h k  for as long as they wished. This time varied 

from ten minutes to one hour. They then answered the i n t e ~ e w  questions. 

These questions related to the use of the Discis Book as a manner of presenting literatur; 
3 

in Language Arts instruction. The adults were asked about the positive and the negative aspects of. 

the book that they had meived.  They were asked their opinion as to how it &uld be best 

utilized' in the school and which students would best benefit from it. The adults were then invited 

to suggest ways of incorporating it into the Language Arts program. 

Positive ~ o m m h s  about the Discis Book by Adults 

In their comments abut  the Discis Book (see Appendix L for a full repon bf their 

: comments kd answers), adults described the book as great, wonderful, delightful, cute, 

innovative, stimulating, exciting, excellent, creative, motivating and inmguing. 
i 

;here were manygositive comments about the Discis Book features. Thrk commented 
L 

on the variety of predentation: picture, text, reading of words and sentences, definitions, music 

and sound Several commented on the ways chi lhn can learn in the program: pictures that can 

present text as well as sound, highlighting of phrases to show reading direction and to allow 

children to match words with sound, definitions and examples to explain the words used in the 
6" 

story. Some commented on the possible involvement of the ctddren through their ability to 

interact with the book in an independent manner, controhng the book to access what they wish 

and need as active learners. Many commented on the natural quality of the sound and voices. 



The music was well chosen, both male and female voices are used to pr8sent good pron~nciation - 

d and diction and the story is rendered in a dramatic fashion. Several adults appreciated the ability 

to customize fonts and possible second languages for ESL students. Table 13 presents a 

simplified list of the possible or actual aspects of the Discis Books that the interviewed adults 

appreciated. The list is clustered about four areas: variety and IZarning aids, student actions, 

sound and customization. 

Insert Table 13 here 

Negative Comments and Suggestions by Adults 

-. The sixteen adults had negative comments and suggestions for possible improvements of 

the book. During their use of the Discis Book, several noted that the reacfing of the sentences ran 

on past the words shown on the screen. Though some of these mentioned the importance of the 

mapping of words to sound, only three people repeated this criticism duringtheir interview: 

Other criticisms of the book repeated by three people included some definitions being either out of 

context or poor (see Appendix M for sample definitions), mouse movement being difficult for 

beginning readers and pictures being black and white. 
b 

Other criticisms expressed of the book were that this baok was too long and the speaking 

speed was too fast for grade one, the music was too long and there was no creativity allowed for 

within the structure of the program. A criticism expressed of the technology was that the page 

turns were too slow. . - 
t 

Several expres'sed fears about misuses of the Discis Book Children may become 
-- 

dependent on this manner of reading; teachers may use the book as the only way of teaching 



Visual-auditory mapping 

- Picture label-auditory mapping 

Definitions and examples 

Interaction or involvement 

Student control 

Independenm ' ' 

Sound effects and music 

Naturalness of voices 
, . 

E x c e k c e  of voices 

Dramatic reading a: 
. C 

L 

Customizing fonts 

Choice of second language for ESL students 
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Mduse hovemekt difficult 
, .  

Black and white picturesa 

Page turns too slowa 

Children become dependent on book aid 

Used as primary teaching method, sight vocabulary stressed 

Bright children b1p-w th'menus 

Special-needs children have difficulty with choosing 

Readability level too high for special-needs children' 

.c Option to have two reading speejdsa 

Automatic page turns with sentence@ 

Lirnit customizing of font styles for bald highlighting 

Chunk highlighting is done on second text pagea 
- 

a Concerns addressed by the company and improved in the release versions 
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reading and n; teach phonics, and b r i d  @dfdq9wil~$1'aY sth h e  p g w g  rather than read the 
'$ . _ .  

% .  

J . 
< %  + - % 

. I >  , - -  - 
story. Some expressed Caution% chat the  isc cis ~oo&&t I$& %&&$% adblts or replace 

. _ , - . > \ 

group re- which in&d&hum* . * interikons and inpdby the.chiid. 0-& fears expressed 

were that special-ne+'chidren would ,hive ~fficlllty:uci& the choices, the readability level and . 
the motor ski&, and hand-eye cootdination requirkd fp.the mouse movements. 

I - ', , 

Suggksti~~~s for improving the program included making shorter stories for grade one, 

having twd r e d i g  speeds Ghich can be &obn as options, turning the pages automatically with 
. ., 

the sentence k&rg read &d limiting customizingpf font styles so that highlighting can be done in 
1 ,  4% * 

bold for these sentences. Slrggestio~ for using the program included keeping the choices simple 
# 

for grade one &d p'idviding gm exploration and training perid so that students can become 
L .  

.' cornfarable ~ith&e~~ro&rrtrn~before they work on the Discis Book on their own. r 
.h . r 

% Table 14 shows rbe &mberpfreaohers making each criticism and suggestion.  hey arc 

clustered rbout pedagogical consideptior& programming difficulties and decisions, fears about 

misuse and difficulties and suggested changes. Some of these criticisms and suggestions have \ . 

been addressed in the release v&i&s.,- 
r 

i * .  

. . 
t 

r 

:-, 

&sat Table 14 here - 5 

Repding and Grade Levels Which could Benefit 

The adults were varied in placing the reading and grade levels which could make the most 

effective use ofthe books. Six suggested it be used thqughout the primary grades. Others 
.I 

suggested kindergarten to grade two or grade four, late grade one to early grade two, grade two or 
,!& 

slow grade three, slow grad; three, ar.d grade three up only. The latter was suggested becaU.seRq - . 
k 

A+/ 

was felt that the Discis Book emphasizes sight vocabulary and children should be finishedb(heir ' 
w 



Three adults suggested that it be'used especially with children havihg trouble reading while 
4 

- x 

wb suggestedthat it could be used with ESL students i~ upper grades as well. One suggested ', * : - , 
. - ,.- . 

. that adult illitekes cbuld benefit from this technology if suitable stories were chosen for them. 
. " 'x, 

Ways of Using the h c i ;  Books 
-. . 

; 
The adults were asked how the Discis Books could be used in the school. Answers stated 

- .  
&here i t  could be used, its relationship to the Language Arts curriculum, how the teacher could 

. , 

use it. in his/her teaching and how children should be directed in its use. 
I 

As to place, nine of the sixteen suggested that it be used as a learning station while one 
. - 

suggested a computer lab. Two said that it should be u s d  individually while one suggested small 
-a. 

, - 
. I  . 

groups and another allowed for individuals or groups. ' 

Five adults stated that it should be used f& a supplement td the - h g u a g e  Ans curricuhm. . 

Others wished to include it within the curriculum with the book being paqof a unit with follow-up 

&ties for the class or follow-up activities for individuals using it at a listening station. 



Z 
. , 

- .  - ' . 9 d",, . ' *  * 

I 
- - - > 7 

% ,  

; .. 
.I 3 

, r 9  ( 

il" , ) .* . < L 

, - - - is - ,  ' 
1 . J  \ , . . -. . .: t ,;-', 

-, ' 9  h - I i '  
." 

* . C 1  *. ' . ' 
?ere w ~ ~ v e r g e r & & &  wherhei childien should use the book for self-&t& . I : 
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~ p l o r a d q o r  whether they-shokd @e;dii;xt&&a's&ific god. One fe:t that the book's use 
a' - * "  

F . - .. 
- , < I  

: should be left asa . by - .  the chillqwhile&other"~tat~ that children shoulg use it regularly. 
t .  =.. . ;. 

T ~ O  suggested comprehenshn &st$ons'dr disc&sions following its use while onk,was against 

any follow-up: Table 15 presents the nu&r.of taachg-s. wdcornmented on each of these 
'.:. . . . .  . - 
. b. . . .  

viewpoints. ?he comments are clustered .&orbg to type: :yhere and how the book is t~ be , ; . a 
' - ,  , - .. , a. ' . .  ... - ' .  ' . . . . a .  

I, . . : . 
G . .  , A  . .  . .  used, how it fitsinto Language Arts and how children.& to,use it-?. . .  - . %  - . .  . ~ '. , ii . -.. 
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Discussion of Adult Responses , 

* 
. - . - 

Sixteen adults involyed with p r i & c h  wee interviewed. The adults geneally ; - 
enjoyed the Discis Bdok. They .diverged considerably & iggesbnggrade levels for its use. a , ,c 

. . .  * .  
..' Some suggested primary gritdesand older special-needs children; others suggested use even by 

intermediate grades. .Table 16 shows which adults suggksted each grade level. Some adults were 
G 

both teachers and parents, so have included twice because of their double p&p+ive. 

Inserr Ta%le 16 here 

Several comments were abdut definitions. Some adults indicated that the definidions are 

helphrl and one stated that while the presentation in the definitions of the one valid.meaning for the 
r 

3 , s  

context is excellent, some of the definitions are poor. Others felt that the examples should have 

used the word with story details. For example, the. sentence using "underneath" in the definition 
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, As individuals * 
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I I -. 
As a group . . 2 

Either individual or groups, 1 
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' .. AS suppiewnt to curriculum . 

Pslrt of a unit with class activities 

1 ,  Individual follow-up aktivihes 3 

-Comprehension questions ordass discussioi following . 2 
. , 

1 , 

No follow-up, leave as eiploration 2 

- 

Exploration by the child' , ; 
". 9 
Goal directives given to child 

Lts use $eft to child's chofce 

Children's use determined by teacher 



Grade one teacher 
"\ 

- - 
&' 

' \  Grade one teacher ' L  Slow three 

"b Grade o e parent - 
+ ;a 

Grade two teacher K to three j .  I 

Grade two parent All elementary 
r i 

Grade three teacher - . K to three , + 

? 

Grade three teacher K to four . - 

- ,  Grade three parent K to three, ESL 

Grade three parent K to two . 

Grade Three parent 'Three U P  
.L 

, 
Grandmother K to three, ESL . , . . . . - 
Education ~acaculty Member All elementary . 

Education ~ & , v l t ~  Member . * K to two , ,  I 

). , . 



(see Appendix M) could have referred to Peter &tibit being underneath the root in the picture of 
- - 

page 1. However, the definitions& meant to k u s e d  by the program'any time the word @ used 

. so if makes sense to use an example taken out of the child's experience rather than to use details 
d 

. - 
specific only to that page. The word "underneath" is used again on pages 16, 19; 21, and 22. 

8 .  * Another problem with the definitions mentioned by adults was *e use of difficult words: 
4 

"A gooseberry net is made of knotted threads woven together". Most children wouid not be able 

to make sense out of that but they would out of the example: "Tom and John played hockey and 

u d  the goosebeny'net as a goal." Difficult words are given as alternate words, such as "dank" 
- 

for "damp" and "encounter" for "&et". The child would have a better chance of understanding 
e 

the originid word than-the alternate word: 

One suggesddn about definitions in earlier pilot work was to hate a c h l d s  voice saying 

the definition. There are only professional spakers throyghoui the disc and although it is 
\ 

important to have good pronunciation, there could have been a good child's voice as wellP ,@ 

Another problem that had come up in early pilot work that did not occur in the research 

was the use ~f esoteric words in the exhple .  The definition for "fortnight" is "two weeks. 

Example: We shall go to Timbuktu for aformig&." The problem here is that the child asked the . * 

researcher where Timbuktu was; then upon bking asked by his parent what fortnight meant, he 

responded that it meant going to a place far away. As the research did not study children's 

comprehension, this case did not come up again. 

The adults occasionally had opposing viewpoints on student choice, responsibility for 

selfdirected learning and the value of exploration. Some wished to use the book for teaching; 

othek wished to let the children use it for learning. These questions will come up again in the 

next chapter in program evaluation and research implications.. 



Chapter 5 - 
progra.& Evaluation, Conclusions, Implications and Directions toy 

Future Research 

P r ~ g r a m  Evaluation 

The Discis Book does indeed offer a learning opportunity for exploration, for contextual 

p&tice in reaclmg and for hearing good literature. It encourages chddren to have an active 
t 

i ;  

involvement in reading though their control of the computer program. I t  was interesting enough 

for 96% of the students interviewed that they would use another Discis Book. Purchase of CD- 

ROM drives and Discis Books have been budgeted by bo th~~hoo l s  Tor next year. 

Pedagogical E vduahuaaon 

The book has been well planned so that students at dfferent levels and of varying abilities 

can learn something from its use. Its varied use of media and choices appeal tp diffgent 

cbgnitive and personality styles. Although it is impossible in this study to demonstrate thi@ 

children actually learned somethug transferable to other materials, there are some learning 

outcomes that could be achieved and were implied by the children's behaviour. 

For chldren at a preliterate stage in-whch text has no meaning, pictures and music can 

hold their attention for a shon span. Clicking on the illustrations provides a text name for the 

object at the same time as a spoken name. This can help them relate text and sounds. Clicking on 
, 

text or sentence speakers provides them with spoken words or a sentence. Children could . . 
4& 

h v e r  by this exploration that the words rather than the picture carry the meaning. Paul, one of 

the learningdisabled chldren, tried to click all over the page but only text words responded to his 

clicks. Only one child, Enc in kmderrarten, paid attention wtely to pictures &music, clicking 

exclusively on the iilusnations. 



higher level, children can 

exploration. The highlighting of phrase chunks gn page two (which will be normal for all pages 

of the released books) and noticing the order of words in the spoken sentence after clicking on 

individual words of that sentence are two means to achieve this goal. Two kindergarten children, 

Alex and Angela, in this study demonstrated an improved order in clicking on individual words as 

they worked just once through the book while three, Adam and Earl in kindergarten and Fred in 

grade one, who worked just once did not. Philip, a grade three student who worked for three 
1 

sessions, began to show some indications of using the correct order. 

A next reading level of children can use the book tb learn to recognize simple words by 

+ght  One krndergarten child, Earl, was interested in finding the word "and". 

A further level would be to learn new words. Another kndergzrten child, Ethel, clicked 

on some new words at the beginning of the session that she was able to say before clichng later. 

.a Floyd, a grade one child who read the story out loud; did not have to click on words that he met a 
& 

second time. 

Since the r&dabdity level of "The Tale of Peter Rabbit" was relatively high, all the 

children in thestudy could learn new vocabulary by seeing the spoken words in their context, 

evert those who read silently. John and Candy, two children reading silently who clicked only on 
$ 

difficult or unknown words, werw-& to skip those same words when they were repeated later in 

the story. For those who clicked on the sentence speakers, simultaneously seeing and hearing the 
@ 

I 

words would help them retain these words. 

Some children could learn how to pronounce the words through hearing them spoken. . . 

Party, the grade two learningdisabled child, used the spoken words to practise verbalization. 

Peter, the grade thne ESL student, said words quietly to himself before and, during the reading. 

Oral fluency can be another goal achieved by students exploiing the Discis Book. Floyd, ! 

k grade one student, read the book out loud, chkcking those words he didn't L o w .  



Another use of the Discis Book can be for feedback for beginning readers in the prediction 

of words. Erin and Ethel, kindergarten students, guessed words and then clicked on them. Paul 
- 

and Patty, grade two students using the Discis Book for three.sessions, said words and even 

sentences before the speaker. 

All of these learning possibilities require that the program be well devised and that the 

children be attentive: The text-audio mapping of words, sentences and picture labels enhances the 

probability of children's remembering the words and during cNdrenls use of'the book, their 

attention was remarkable. Pan of thiiattention results from the novelty of the computer and the 
C 

program. Part of this could also come from the task-orientation attitude which many of the 
, 

children showed in the study sessions. ,-This could have been because they were participating 

study and/or because of the researcher's presence. The leisure time users were much more 

relaxed and played more with the story and the text, repeating interesting sounds and word 

pronunciations.. On the other hand, the latter were a l b  more ready to repeat parts of the book 

rather than to stop at the end of the story. Their attention was remarkably high as well, though 

cxxasionally this attention was focused on their reaction to the speaker's pronunciation. 

Technical Dlficulties 

+? 
The program is quite user friendly, easy to start and simple in basic choices. The main 

difficulty experienced by the primary children observed in&e study was in the use of the mouse. 

Most of these children had never used the mouse or had used it on only one occasion. A few 

days' experience with the mouse would help many of these children. 0 

However, some children had difficulty with' hand-eye coordination and fine motor skills. 

These ctuldren would need extra practice with the mouse. This could be done by working with a 

program such as  MOUSE PRACTICE in KIDSMATH by G& Waves Software. This program 

helps the child gain practice in using the mouse by clickmg on rockets, stars and satellites in order' - 



to make them take off, fall or explode respectively. Using this program may relieve the frustration 

in children p both in motor skills and in Language Arts who are uying to explore a Discis 

Book. 

Another difficulty *that children had with the program was with page turns. This has since , 

been improved for the release version. Page comers now show an immediate reaction so that 

children know that the click has been received. As well, a trap has been set up for extra mouse . 
clicks on these comers. 

The researcher thought that music might distract the children. However, most children 

learned that they could stop the music if they wished by clicking on any object of the page. The 
P 

music did not seem to be intrusive. The release versions will have shorter musical excerpts and as 

well, the volume of music and sound effects will be subdued in relation to the reading of words : 

. 'and sentences. On the other hand, the music was appreciated by several children. It enhances the 

m o d  of the book. 

8 

Conclusions 

~ a n n e r  of Use 
5 .  

Perhaps because the adults saw the Discis Book used as a stand-alone station only, nine of 

the 16 suggested that it be used that way. 

The Discis Book was used in individual mode only during the study but it was used by -z 

groups during the noon hours. From that experience, it can be seen that groups could benefit 
- 

somewhat from p u p  work, but children wanted to interact with-the book. Sharing the mouse 

became a problem andabserving while others controlled the mouse was only minimally 

acceptable. Sorne of these observers came back to have their own persoad interaction. 



From @ese cases, it seems that the best manner to use the Discis Book is for children to 
' 7  

. I  

use% individually at a listening station. It would be good to allow any child access to these books 

during their'leisure time so listening stations should be in an accessible place. This setting could 

provide a more relaxed place and time for children to explore and play with the text. Monitoring . 
these stations should be minimal -- to protect the equipment only. - 

The students using the Discis Bmk who were advanced enough to read stories'for content 

seemed to approach the book as story. The 18 grade two and three students who finished th r 
book went through it quickly, 11 of whom had few observed interactions with words or p tures. Y 
If the book were used in conjunction with Language Arts as a follow-up for children interested in 

or nesding ftnzher rereading of the previously read story, children may be more inclined to explore 

the text and make better use of word pronunciations and definition's. 

Preferred Students for Discis Book Use 
, 

Depending on the interest level of the story, any student may be attracted to the Discis 

Book. However, time and money constraints may prevent widespread use of the book. In this 
2 

. . 
case, it should be the poorer readers and learning-disabled students who should be given priority 

in scheduling the use of the equipment if the purpose of using the Discis Book is to provide a ' 
J 

learning aid Poor students who generally are encouraged to read for correct pronunciation would 

be gven an opportunity to read for meaning. It may lower the gap between good and poor 

readers. ' It may be useful to students who are stilllearning to decode. 

From this study's results, it is apparent e a t  grade one and two students would benefit 
i 

most from use of this particular txmk for learning reading. These students worked longest at the 

book, using it in diverse ways depending upon their needs. These students are at the decoding 

stage, learning to recognize words by sight and building their sight vocabulary. Some 

landergarten children would benefit but can w& if there is too much demand on equipment. 
P 



1 

Grade three children can read for enjoyment and at the same time, increase their vocabulary by 

seeing and hearing wo@ in context. Because of their further developplent, these children may 

have benefitted most from the pleasure provided by using this medium. 

Other students who should be considered in the priority list are the older learning-disabled 

and ESL students. These children need extra practice in hearing good pronunciation and the 

Discis Book can be a useful tool in the hands of the teacher for guided practice. 

Children Needng Direction 

Teachers must always be ready to guide the children in their use of the computer. Most a 

-9 

children used the computer to work on particular needs in their &anpage Arts. However, this 

may be largely due to the presence of the researcher, as previously mentioned. Leisure time users 

were not as task-oriented although even these children generally worked through the book untd 
, . . .  

, the end of the story. 
. 

From this study, it is apparent that some children do need direction in making independent 

choices. It is px enough to place them before a computer and tell them to direct their own 

ltarning. This is a goal for all teaching but ,children 'from differing backgrounds, with poor self- 

motivation or with physical handicaps may require more help, as in Bea's case. It was also 
+.." 

$. z* 
apparent that Michael might have concentrated more on exploring the book for Language Arts 

learning rather than on computer menus if he had been given a specific goal and required to do a 

certain task each day when he came to the computer. At this point he was more interested in 

-exploring and controlling this new mimeworld. 
' 

Length of Use I 

From the results, it was found that interest ranged from m e  (Be.) to 53 minutes (Floyd). 

With teacher choice and duection for those who are to use the Discis Book, there will not usually 



be as many of the uninterested childre<using the book For some children in kindergarten, a 

good time would be about 15 minutes. These children would have to be deteimined by the 
- 

teacher. Most grade one and two children could be interested for about 20 to 25 minutes or until 

they finish the book. (See Figure 4). ihese times would be lowered for the repeated use of a 

book, since it would take less time to fmish the book. It would ,be important not to force children 

to stay longer than their interest so that textual exploration in the Discis Book does not become 

another chore. 

a 
Discis Books and Language Arts Enhancement . I 

The Discis Book is not meant to t a d  the place of phonics instruction or of oral reading. It 

does not teach word-attack strategies. What it does offer is the presentation of a story in a form 

that can be used by any child who can follow a story and who desires to explore pictures or text 

for further information. It provides good pronunciation and definitions to enable children to 

understand the story better. Children did not usually make a choice tokad out loud. Of the 

children observed in this study, only Floyd and Cathy used the story for oral practice. Some of 

the others mouthed or repeated words but did not concentrate on oral reading practice. 

one of the questions of this study was to find out if children could be self-initiated 

learners, makmg choices that would help them learn. All the children observed\except ~ e a ,  were 

able to make choices between clicking on sentences, words and pictures. For these children, 
- 

exploration of the Discis Book could become a powerful manner bf learning. They could discover 

principles through text-word mapping and through observing word progression in sentence - 

highlighting. New words could be learned in context and the ease of readmg for meaning could 

enable poor readers to get past the decoding stage. Good pronunciation and prosodic reading 

could help them visualize text in phrases and see sentences in the context of a whole story. 



i 
The interviewed adults had ways to direct children's use of the  isc cis 

Book. This may have been question that asked-them how teachers could *:&a 

incorporate it in their teaching. Using the book in a directed fashion for all students may have the - 

- .  

effect of minimizing the learning experience through the exploration of the book. Children in the 

study used the book in such diverse ways that teachers may suggest ways not beneficial for that 

child. Direction may be best kept only for those childien who need it for i time. 
% 

Implications I 

Repeated reading and audio feedback were described as two methods which could help 

children who were poor in reading. If the Ihscis Books are accepted by teachers and children and 

are used to help poorer readers to improve while they are still in the primary grades, there may be 
* I 

far reaching benefits. Reading is such an important skill. Howeyer, the Discis Book is one 

means out of many and only fimher research will. show if the book continues to interest children 

so that there are measurable benefits. . 

If children incre;tse in .their ability to become independent learners through the use of 

Discis Books among -means, education may change somewhat Children lose interest in 
5 - 1  

school for many reasons. If having the possibility of making choices and becoming independent 
1 

learners helps them maintain some of that interest, there may be more invigorating classrooms in 

the future. Having the Discis Book provide poorer readers and special-needs children with extra 
5 

reading practice may also lessen some of the teachers' burdens. 

Directions for Future Research 

Thisstudy is just a beginning in observing the interaction of children with computerized 

books. As p r i m  children become more accustomed to computers and to computerized books, 

numerous other avenues can open for future research. 
*. 



Measuring Time on Task 1 

#' 

The children- seemed very attentive to the screen, occasionally being distracted by o 

movement mund them but returning their eyes very quickly to the screen. Paul, who had a little 

m in his hand, spent vny little time playing with it. Even Ethel, the kindergarten child who 

. asked for automatic reading, looked away from the screen during the music but focused on the 

screen during the sentence reading. If imporp t ' e l e~n t  in learning is the length of time spent 

on the material, then it would be informative to measure the percentage of time on task children * 

\ - 
exhibit when exploring text with the Discis Book, 

Level Benefitting Most From the Discis Books 
I 

,- 

Because of time and money constraints, not evev child can use the Discis Book during the 

school day. The study observed different types of students from K to grade 3 and of different 

-reading ability. However, it would be important to observe students in the classroom setting for 

learning and affective gains after having used the Discis Book as part of their Language Arts! 

work. Does use of the book encourage children toaread "gore? Are their vocabulary and reading 
I 

skills -- both oral and silent -- improved? 
' 

Theparticular book used in the study appealed mainly to young children. Could books 

with stories interesting to other groups benefit from them as well? ESL students, poor readers of - 
the intermediate grades, adult illiterates? 

~or.&udinal Studies. 

This study was of short duration, observing &e initial impact of the Discis Book on 
1 

children having only one session with the h k  and six students having three sessions. 
4 

Lungitudmal studies could extend this research for changes in patterns of interaction over a longer 



period of time. Other longitudinal studies could check for an i n k e  in reading motivation or 

r d i n g  achievement in students who have used the DiscisCBooks for a year or two. 

Use of Dkcis Books by Children with Direrent zLearning Styles or Personality Types 

This study observed all children whb ased the book withmt reference to their learning 
t 
\ 

style or their personality type. The PLATO project dis6ussd in Chapter 2 offered a wide range 
> 

of learning modes in different CAI programs in order to appeal to different cognitive styles. The 

Discis Book seems to offer a wide range of learning modes in one book. Further studies could 

investigate the correlation of the preferred learning mode of each child with hisher cognitive ztyle. 

One child clicks on words; another clicks on sentences. Some listen to music; others don't. 

Some children click on pictures, sentences and words; others read silently. Which type of 

interaction is a function of l b n g  style? Is there a relationship? B 

The PLATO project desigriers found that children's behaviour fell into four categories: 

active non-conventional, active and passive non- 

conventional. Do the children four categories? If they 

do, how do the different children explore the book? Is there a group that needs direction and 

goals in the book's use? 
b 

I 

Further observations with the Discis Book in these areas may pr~vide insight in student 

motivation and student choices in self-initiated learning. 

The Effect of Providing Goals or Directions in Using the Discis Book 

This study observed only exploration of the Discis Book. What effect would there be if 

some children were directed while some were allowed to explore? Would there be an effect on 

children's motivation and enjopent of the book with different goals? 



c h ~ i c h  of Discis Books 

- Only one book was used in this study. What effect could there have been in students 
< ,, 

repeating sessions using a different book e'ach t h e ?  What effect could there have been if students 
b 

C 

had been allowed a choice of b k ?  Would there have been more inerest in kindergarten children 

if they had ased an extremely simple book,.for example, going over the alphabet? Would a story 

suitable to intermediate sndents have attracted mOre children during leis& time or have , 

encouraged students to go over parts of the book rather than stopping at the end of the story? 
a 

Could intermediate students benefit from the Discis Books as well? What would the effect of 

inkeased interactivity, for example, the ability to enter cogments, have on older students' use of 

the books? 

A limitation in using only the one book in this study is that children's iqteractions were 

observed using a book in a story format only. What difference in their interactions with the text 

would occur if children were using a Discis Book of poetry? Many of the children, especigly 

grade three students, went through the story quickly,. If they were working with poems or with 

very short stories, would they be more inclined to play with the text after reading each poem or 
* 

short story? 

Discis Booh' Using Newer Media 

One ~f the media presented but not yet on the market is the CD- WO (Compact Disc - Wri te 

Onm. ~ e e - ~ ~ ~ e n d i x  F). As further new erasable media enter the market, changeswill occur 

quickly. Teachers and parents will be able to record their stories or the children's stories. What 

effect would this writeable media have on Discis Book use at adult levels? College students - 
* 

studying medicine, for example, could store lecture notes and comments along with illustrations 

and textual information. Would students at this level make use of Discis Books? - 



The sGdy of the Discis Books has been very stimulating at this time when there is a 
-, -. 

literature focus in Language Arts teaching, when computer use in the schools is evolving to 

greater user control and a content orientation and when the United Natims has declared 1990 &I" 
* 

. * 

International Literacy Year. Teachers involved inlankage Arts have become excited by the 

potential they perceive in this new media Computerized books m y  bebme a powerful tool fpr - 

literacy in children's h d s .  
r 
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Appendix A 

,Letter to, Adult Subjects a m 

~ i a l u a t i n ~ .  the fnteraetion of Primary Students with ~dki~uterized kooks, 
re 

* .  

- i ' .  . a . \  b .' 
Information fop Subjects 

B $ 1  

b, 
P 

a 

You will be asked 50 work with a computerized book on a Macintosh computer. Th,e 

different options available to a child using the program will be shown to you at that tiqie. 

You may exaihine the program in any manner." During this time, I will be noting down 

your comments as the reacgon of a reading professional to a child's book in this form. 

After working, with the program for the amount of time you wish, I will ask you a few 

questions about your views,on this type of program and how it can be used in a school setting. 

No names will be used in the study. However, I will ask for aphort biography your 

experience with children's books so as to give a background for your comments and 

observations. 

Your time involvement should be from 20 to 40 ,minutes, depending on how much of the 

book you wish to view. 

If you have further questions about the research or the materials, please feel fiee to contact 3 
the researcher, Sister Feorgette Lamy; at 435-591 1 (home) or 291-3615 (University). 

If you have any complaints abwt the research please tor of Graduate -. 
Programs, Robin Barrow at 291-4255. 

Thank you for your cooperation. 
C 

Yours sincerely, I -  

. Sister Georgette Lamy 

SFU graduate student 



9 

ent bv Subiects to ParticiDate . . 
. a Research Pro& . 

9 

Having been asked by Sister Georgette Lamy of the Education Faculty of Simon Fraser 

University to participate i i ~  a res-h project expeii~ment, I have read the pmhurres specified in 
l. 

the document entitledi 
? 

' 

Evaluating the Interaction of Primary Students with Computerized Books: a 

Information for Subjects. 

I understand the procedures to be used on this experiment and the personal risks to me in taking 
/ 

part.1 understand that I may withdraw my participation in this experiment at any time. I also 
1- 

understand that I may register any complaintl might have about the experiment with Sister 

Georgette Lamy or with Robin Barrow, Director of Graduate Pmgrarn<$irnon Fraser 

University. Copies of the results'of this study, upon its 

contacting Sister Georgette Larny. I agree to participate by working with the computerized book 

on the Macintosh -computer, commenting on its value as I'm interacting with it, and then 

answehng the questions about my reactions to this type of computer use in primary reading. I 

realize that this will take one session of from 20 - 40 minutes during December, 1989 at a 

convenient time and place m~~tually arranged by Sister Georgette and'me. 
4D 

NAME (Please print): 

ADDRESS: 

\ 

DATE: 0 

I 

Once signed, a copy of this consent form and a sub~ect feedback form should be provided to you. 
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Letter to Parents 

Dear ParentIGuardian: 

will be asked to workb,th a computerized book on a ~ac in tosh  computer. 

The ons available to a child using the program will be shown to them at that time. 
The child may ask the computer to read a sentence to hirn/her, a word or the definition of a word. 

The book is illustrated and each page t& signals the computer to play appropriate music. 

They may use the program freely. Durkqg this time, I wiU be noting down their comments 

and reactions to a child's book in this fom. 
I 

After working with the program for the amount of time they wish, I will ask them a few 

questions about their views on th q-.&pe of program and whether they like to read a book in this 

manner. -9- 
No namks will be usedain the study. However, I will ask the teacher for herhis perception 

of your child's r e d n g  ability and reading interest to correlate with the answers and reactions for , 
, 

the later compilation. ' *  

Their time involvement may be from 30 to 60 minutes, depending on how much of the 
J 

book they wish to view. They will be given M o m  to stop at any time. After working with the 

book, I will ask them four questions about their interest in listeiring to stories, to reading, and to 

this manner of reading. 

> The observations and answers will be compiled as part af my master's research thesis on 

evaluahng this type of use of computer. technology to help children practice reading. University 

policy rquires that any such research be done with informed consent. Whether you do or do not 

wish to allow your child to participate in the study, please return the attached permission form to 

the school by November 24, 1989. 

, If you have further questions about the research or the materials, please feel free to contact 

the researcher, Sister Georgette Lamy, at 435-59 1 1 (home) or 29 1-361 5 (University). 

'If you have any compl&nts about the research please contact the Director of Graduate 

Programs, Robin Barrow at 29 1-4255. 

Thank you for your cooperation. . , 

. ' -  
Yours sincerely, - 
Sister ~ e o r g e a e  Lamy 

SFU graduate student 
. . 



Consent for a Minor Par-p 8 .  in Research ' 

I consent to my child (named above) participating in the Computerized Books 

research project as described in the attached document. 

I understand that my child can ask to stop at any time with no adverse reactions 

from the observer and that hisher answers to the questions can be fre,eQ given 
/ 

without pressure or bias from the observer. 



Interview Questions 

< 

For Children with Single Use - First Interview 

I 

1. Do you like listening to stories? What do (don't) you like about it? 

2. Do you Like reading? What do (don't) you like about it? 

3. Which'way do you like reading better? this way or with a book? 

(If this way - What did you like about it?) 

4. Would you like to read a book like this again if they made another one? 

For Children with Repeated Use - End Interview 

1. Did you like the Book? What did you like about it? 

2. What do you thlnk you can learn from a Book like this? 

3. What suggestions would you have for the one who made the Book about things you 

didn't like about the Book or that you had trouble with? 

-- 

For Adults 

1. How do you feel about this manner of presenting literature? 

2. What do you'see as positive aspects of this computer use? 

3. What do you see as negative aspects? 

4. How would you see it best used in a school situation? (or home, libmy, ... ) , 

5. Which level of readers would best benefit from it? 

6. How could teachers incorporate it in their teaching? 



Appendix D 

Observation Tool 

Name Gr. Sex Date Start . End 

Page# T i  Clicking pattern/choices Cornmen ts/Behaviour 
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Appendix F . 

CD-ROM 

Definition and makeup of CD-ROM 

CD-ROM, an acronym for Compact Disc Read Only Memory, can store large quantities: of 

binary data (553 - 682 megabytes or MB) on a 12 cm disc. The infoxmation, consisting of a 

spiral of small pits, is molded onto one surface which isihen coated with a reflec'dve metal 1a);er 
fl 

(aluminum or gold) and a protective plycarbonate lacqder. The pits are read by collecting the 

reflection from a gallium arsenide laser beam. A photo detector then produces a current which is 
- .. 

decoded to provide computer information. ( h u b ,  1986). 

Audio CD, introduced into Japan in late 1983 and the rest of the worid ih early l'984, 

prepared the way for CD-ROM drives and several data bases released in 1985. A set of 

standards, the Yellow Book, developed jointly by Sony and Philips in the production of audio CD 

allowed for the interchangeability of a CD ih any CD player. This CD standard specifies a data 

format, a basic channel and error correction coding, and the physical structure of the disc. I 

Disc Structure 

The disc information is represented by a spiral of small pits which have been molded onto 

the plycartmate layer. A metallic coating is then placed on the polyearbonate layer to reflect the 

laser beam h m  the CD. A protective lacquer covers the metallic coat and the label covers the top 

of the CD. The CD is read from the bottom of the disc through the transparent plycarbonate 

layer. Ftgure A- 1 shows the relationship of the layers on a disc. The pits have sloping sides 
-. 

formed by the laser beam's action on the master. 

1 



Fiwre F-1 - A close-up of a short length of a CD track. 

., . 

Label Pm@ctin layer 

Reflective coating 

To skre the information on the disc, magnetic tape information is used to control a fast 

shutter which in b controls a short-wavelength laser beam which forms spots on a photoresist 
I 

coating of a glass master disc. When the photoresist is developed, it turns the exposd regions 

into pits. That surface profile is copied onto a physical negative or "stamper". These "stampers" 
A 

,&-e then used to form the commercial discs by injection molding. 

Reading the information -on audio CD or CD-ROM 

* 
A gallium arsenide laser produces a short-wavelength beam which is focused into a small 

a ,. 
circular spot about 1 pm (lR5,000 mch) in diameter in order to read the pits on the disc. The 

amount of light reflected back into the objective lens is then measured. Light striking the sloping 

sides of a pit is scattered, whik the light striking a flat section is reflected back into the lenses. 

The reflected light goes to a photo detector which produces a current proportional to the amount of 
7: 

light. This current thus changes each time the laser beam moves from a pit to land ot back again. 
&b 

This modulated current is then decoded c 

b 

A binary channel code is used to r e b e n t  the information on the disc. A "1" is'assigned 4, 
I h  

to a transitibci (the beginning and ending of a pit) while "0's" are used 6f iU in the length of the 

space between transitions. ' 



Figure F-2 - A section of track showing the pits and lands (the spaces between pits), 1 

w 

B inary Channel bit3 
7 

0000 lQO 100 100 100 1000 100 100100 100 100 100 100 100 1000100100 100 100 100 100 100100100 

. k 

I 

The channel code for CD and CD-ROM is called EFM (eight-to-fourteen modulation) An 

EFM decoder in a CD-ROM drive converts the binary channel code to 8-bit computer data kytes. 

To represent 8-bit bytes and meet hardware requirements (self-clocking data which do not 

interfere with t l q  servomechanisms), a minimum of 14 channel bits are requi~ed. Because sets of 

14 channel bits cannot be placed immediately adjacent to each other, 3 more bits, called merge 

channelbits, are inserted. Thus each computer byte requires 17 channel bits. 

On a CD. a set of 24 of these 17-bit symbols is combined with a sync pattern of 27 ' 

channel bits, a control and display symbol of 17 channel bits and eight error correction symbols of 

17 channel bits each to form a frame with a total of 588 channel bits. A=frame, the basic unit of 

information storage on a CD, contains 24 bytes of user data. Ninety-eight f r a e s  form a sector or 

block which contain 2452 bytes on an audid CD or 2048 bytes in h e  CD-ROM s&dard. The 

fl CD-ROM contains fewer bytes because it must carry extra error correction, sync and address 

bytes. The CD-ROM block thus conrains 12 bytes of synchronization, 4 bytes of ID (minute. 

second, block, mode), 2048 user data bytes and 288 bytes of Layered E m r  Correction. 
s 

Storage Capacity of CD-ROM 
- 

A CD disc can hold up to 74 minutes of data but the last 1 4 minutes occupy the outer 5 
% 

I 

rnm of the disc. Since this is the hardest ar& to make well and keep clean, CD-ROM discs, up to 
, 

I now, use only 60 minutes of storage. - 
1 



Thp 60 minutes available can store 270,000 blocks or 553 MI3 of information. If and 

when CD- discs expand to occupy the fu1174 minutes, a total of 682 M 3  of information can 

be achieved. \ 
l a 

Present CD-ROM discs can hold the text content of 150,000 - 250,000 printed pages ar , 

the contents of 1200 to 1500 standard 5.25-inch floppy disks. I 

CD-ROM format$ 
L 

The bit structure of CD-ROM discs is almost identical to the CD audio specification. The 

arrangement of these bits into frames and sectorshas already been discussed However, the 

arrangement of the sectors into logical blocks and the logical blocks into files has been left to 

application and retrieval software developers. This has resulted in the development of several 

formats. 

High Sierra ( I S 0  9660) Format . 

The High Sierra Group, made up of representatives from Apple Corporation, Digital 
. 

~ ~ u i ~ m & t ,  Hitachi, LaserData, Microsoft, 3M, Philips, Reference Technology, TMS, 

VideoTools, Xebec and Yelick, met in November 1985 to define a further standard for CD-ROM. 

(Buddine and Young, 1987). The High Sierra specification defines the logical structure, the file 

structures and two standard record Ktructures: fixed length and variable-length. It also allows 

access to multi-volume CD-ROM sets. 

This standard, with minor changes, was formally approved by the International Stwdards 

Organization and re-named IS0 9660 (+ngassk, 1989). It is this standard that is used b$ the' 

Discis Knowledge Research Inc. for their Discis Books. 



CD-ROM XA (Extended Architecture) 
1 

- *:- 
This staidad, annwnced jointly by Philips, Sony and Microsbft in ~ ~ ~ s t  1988, d e f i k e ~  '. 

a format for storing compressed audio along with othqr,data on a CD-ROM disc (kopiequet, - 

1989; Sugiyama, 1989). ft allows the interleaving of audio on the same track as.image, text, an4 . 
> 

p r o m  data The CD-ROM drive reads the data one sector at a time and allocates it to its Y Y  * 

abigned data transfer channels. There caq be up to 16 channels for audio and 32 annels for Y' 
data. 

The number of audio channels is limited by the amount of data bandwidth eacfi au& 

channel uses. While two channels of full-fidelity CD digital stereo audio fill up the entire . ' : 

bandwidth, the compressed audio signals of CD-ROM XA use up only one-fourth or on&jghtb 
G, . 

of the total bandwidth.. The &rnaining transfer bandwidth can then be used for interlkaving'?e'i<t - 
: F '=' .. 

, and graphics information. 

The CD-ROM XA controller sends the data portion of the file to system memory and the -. -L ' 

audio portion to an audio processor in the drive controller circuitry. This abd,o processo'r 

decompresses the audio signal and plays it back in an analog format. 

CD-I (Compact Disc Interm.tive) + 

\ 

CD-I, annoukkl in 1987, stores audio, ~ i d e o ~ ~ e x t  b d  data on the 121-m CD-Audio 
''la - 

format d& (Bastiaens, 1989; Ropiequet, 1989). In order to compress the space required for 
I 

sound, it uses a new digital encoding technique called Adaptive Delta Pulse Code Modulation 
9 

(ADPCM). Its highest qualitysound (high-fidelity stereo sound) uses half the available disc space 

while the lowest (speech in mono sound) uses 6% of the disc. It also allows audio channels to be 
- 

used in parallel which may be useful for different languages. 

Video data is also being compressed with new digital encoding techniques. A full screen 

image of 300 KB can be compressed with Delta-WV encoding to 108 KB while for full-motion 

canoons, colour look-up tables and run-length encoding &hniques allow an animated cartoon 



image to be stored in only 5 to 10 KB. This will allow a CD-I disc to contain an hods  worth of 

continuous full-screen, full-motion animation with a sound track. 

The CD-I disc player contains a 68000 rnicrqmxessor- built in so it does not need to be 

hooked into a personal computer. It can be connected to a home T.V. and act much as the present 

VCR. However, it may suffer from the same problem as did the videodisc since it is read-only 
1 

,mediu+. 
% 

~ndustrizh players should be available in 1990 and consumer players, in 1991. .(Gilman, 
, 

1989). 
I- 

r 

DVI (Digital Video Intehctive) 
1 

t 

dVI can store 72' nimutes of full-screen, full-motion digital video and audidon a standard 

' CD-ROM >kd can be played back on a IBM computer equipped with DVI. (~&ufTer, 1989). It 
' 

was first announced in 87 by General Electric and RCA. Intel Corporation bought the 

technolo& in October 8 and will work on manufacturing DVI and b;hng a shdard. 
I 

t L  DVI system software running in MS-DOS and authoring tools were placed in developers' 
* 

hands in e&ly 1988. The initial kit contained three basic'boards, with four piggyback boards that 

s1ots.i~ a PC/AT or compatible cornput& According to Stauffer (1989) Intel planned' 

to design a customdesigned VDP chip set during 1989 which would then be manufackred i n  
\ 

* 8 .  
volume in A$O. Th%y ppect that interactive video products will be ready to lawch in 1990. 

4: \ 
- . * 

\ 
CD-WO (Compst Disc Wrire Once) 

This disc for which specifications were released by Philips and Son y in February-1 988, 
f 

;ms both CD-Audio and CD-ROM forplats (Pohlmann, 1989). The disc is pre-gnx,&fand may . ' 
contain both &-recorded and prerecorded material. Prerecorded data is stored as CD pi& while 

?.. 

user dai;i is stored as a change in reflectivity. .7 

I I 



In any CQWO disc, the first pan of the structure is the TOC (table of contents) stored as 
P 

pits. If there is prerecorded material, the neit section is the prerecorded 

The next section is pre-grooved, starting with the UTOC (user table of co 
i 

the recordable user area. The final part, go& as pits, is the lead-out area. -- 
Both CD-AU&O and CD-ROM data can be recorded in one track on a CD-WO disc with a 

maximum of 99 tracks. A disc can be recorded disc6ntinuously, new tracks srarting at the end of 

previously recorded ones. 

n e  CD-WO is seen as the first step towards's fully erasable and recordable CD. - 
v 

Data D i s m  

According to a January 29,1990 article in The Vancouver Sun, Sony executives the 

previous week displayed prototypes of a Data Discman which uses, a 7.5 cm CD-ROM disc 

("Sony Unveils," 1990). Weighmg half a kilogram, it is meant to be a portable CD-ROM player. - 

Sony needs to obtain international agreement to adopt the new 7.5 cm discs and its data recording 

format and has not yet intrbduced it formally. 

CD-ROM Players 

Apple intmiuced a CD-ROM player for the Macintosh in 1988 but now there are several 

more CD-ROM players that can be used with the Macintosh (Rim et al., 1990). Any one of 

them can play the Discis Book as well as CD-ROM discs containing ~acinfosh software. (For a 

comprehensive list of currently available CD-ROM discs, see Okrlin and Cox, 1989; for a list of 

the most popular, see O~osko, 1990). 

i However, drives do not all have the same merits. Speed is the most important factor to 

ex& &buying a drive because CD-ROM &ves are slow. Table F- 1 shows the average 
- * 

* & 

access time for the dx2$i& wed by the MacUser staff in their March, 1990 issue (Rum et al.. 



- \ - C 

t 

\ Table F- 1 - Average Access Time for Six ~ a c i n t o s h - c o r n ~ a t i b l e ~ ~ ~ - ~ ~ ~  Drives 

Drive 
C .  

Average access 

' -. 
\ 

4 10 
. _ ? -  

CD Technology Porta-Drive ' - 

-' Tosfiiba XM-3201 A 1 MAC 

The'transfer rate of information from the CD-ROM drive to the Macintosh is limited b i  the 

Sony-Philips CD-ROM standard (the Red Book) to 153K per second. The CD Technology Porta- 

Drive, OM1 RoCDP and Toshiba XM-320 l A l I ~ A c  achieved this rate while the AppleCD SC 

and the NEC CDR-77 were a bit slower. However the Denon DRD-253 transferred data at only 
a 

86K per second. . . 

Other factors Bat can affect the value of a CD-ROM drive are its automatic adjustment to 

differing power sources, its size, bftware and other considerations. The AppleCD SC can adjust 

to U.S. or European power i d  has excellent audio software but no AC fuse. The CD 

Technology Porta-Drive was given high points for having one of the fastest performances, being 

least expensive, smallest, Lightest and being able to be set for U.S. or European powa. Hdwever 

it has no audiq software and no AC fuse. The Denon DRD-253 has an internal spe&er and an 

internal AC fuse but is very slow, has only one SCSI connector'hd no auao software. The NEC 

a OR-77  has audio soha re  and an intern+ AC fuse but is very sldw. The O M  ProCDP has a 

very gmd overall speed, adjusts to U.S. European power and has an exteinal AC fuse but it has 

slow access times, is the most expensive, largest and heaviest and has no audio software. The 
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-Toshiba XM:32Ol A1 MAC is the othetoite with the fastkt performance, kso adjusr~ U.S. or . 
Cv *- *. 

&opean G e r ,  is compact and has an internal AC fuse but has nq audids&~ye." * 
"> . - .  

_ I \  -*  > Table P-2 shows their U. S .  A. prices and&& ielative & t of 5:&& judged b 'the 
, . 

" . ~ a c ~ s e r  Staff, based- on their speed and o$pr factors. 
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Table F-2 - Relative Merits and Prices of Macintosh-c0nipatible CD-ROM Drives- 
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Denon DRD-253 - 2.5- - ,. . s 9 9 0 . k  
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NEC CDR-77 
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2.5 . $1,198,00-b .* u + '  
' . 

f3MrProCDP - .  4.0 $1,488.00, 
* 

*, . 
~oshiba XM-320 1 A 1 MAC 4.5 $970.00 ,- 
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a price change dccuning (March 20) 
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Appendix G 
rJ' 

-A "The Tale of Peter Rabbit" screen Samples 

. 

Figre G.1 - Title page with arrow cursor showing no moqse action possible 

The Tale'of Peter Rabbit 

'T 

rO> The  Ta le  of 

Beatrix Potter 

Figure G-2 - Title page with hand cursor showing mouse click on words possible 
1 - bQ 

I ~ o o k  6 0  customize Recall 7 

* 
The Tale of Peter Rabbit 

@A I & T h e  Ta le  of 

Beatrix Potter 

-. 
.> , 

-I  .- q 

t -F -2 

1 
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Figure G f -3 - Clicking on a picture the first time giving the object's name 

CI Then old Mrs. 
Rabbit took a 
basket and her 
umbrella, and went 
through the wood 
to the baker's. 
42 She bought a 
loaf of brown bread 
and five currant 

Figure G-4 - Clicking on the same object a second time giving a detail's name 

Book 60 Customize Recall I 

I 
The Tale o f  Peter Rabbit 

- - - 

C? Then old Mrs.' 
Rabbit took a 

: basket and her 
umbrella, and went 
through the wood 
to the baker's. 
42 She bought a 
loaf. of brown- bread 
and five currant 



Figure G-5 - Customizing pictures for a mouse click 

When you I] Chokes: 

on [ Pictures I I $hour Words 
these things happen: $ Syllables 

Shour Ulwds a$ Pronunciation 

4) Pronunciation ) Definitions 

4) Japanese 

@$ Espafiol 

4 
- 
0 

- 
0 

Figure G-6 - Customizing sentence speakers 
2 

When y& vl Customizer Choices: A 

oh I Q> sentence ~peakersj 4 sentences r> 
these things happen: ' 

4) Sentences 

- 

4 
- 
9 

- 
0 
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Figure G-7 - Customizing words for a mouse click 

When you I click] 

on 

these things happen: 

Pronunciation i 

Customlzer 
Chokes: 

) Syllables 

a) Pronunciation 

4) Definitions , 

9)) Japanese 

s)) Espaiiol , 

fidd 1 a Re( ull List 

Figure G - 8 -  Customizing words for a double-click 

When you Double Click [ I  Choices: 

these thlngs happen: , 

4) Syllables 

14 Pronunciation I I 
Add to flecall List 

- 
9- 

Customizer 

4) Syllables 

a)) Pronunciation 

) Definitions ', 
a)) Japanese 

4) Espafiol 

add t o  Recttll Ctrt 



& 

Eapure G-9 - Customizing words for press and hold 

When you i rsss B Hold . Choices: u 
these things happen: 

4 Pronunciation PI 
Definitions I I 
Add to Recall List 

. 

Customizer 

9)) Syllables 

9)) Pronunciation 

4 Definitions 

9 Japanese 

) Espafiol 

fidd l o  Re< ~ l 1 ~ I . i c . t  

Figure G- 1Q - Customizing page corners for click 

When you 1-1 
on -1 
these things happen: 

Show Page Turns 

Music O Effects 

Pfctures. 

Customizer 
Choices: L. 

Music Q Effects 

Read Next Page 



j 
F v  G- 1 1 - Customizing page comers for double-click 

Customiier 

I Shaur Prtgp Turns 
these things happen: Music @ Effects 

I Show Page Turns Pictures , 

Fieure G- 12 - Customizing page comers for press and hold 

L 

Customizer 
7 

these things happen: I Music D Effects 

I Show Page Turns 

I Read Next  Page 4 
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Frpure G- 1-3 - Setting sound volume 

Rabbit 

x Potter 

&ure G- 14 - Setting the phrase pauses for page 2 

When you [-I Customizer 
Choices: 

b 

o n  [ 43 sentence speakers1 1 
these things happen: I 



FigureG-15 -Default font: New York size 18 
_ I  

, ( & Book 60 ~ustdmize Recall I 

42 Onceupona 
the there were 

The Tale o f  Peter Rabbit 

Figure G-14 - Font: New York size 14 

four little Rabbits, 
and their names 
were - ~topsy ,  
Mopsy, Cotton-taw 
and Peter. 
42 Theydived with 
their Mother in a 

f Book 60 Customize, Recali 1 

The Tale of Peter Rabbit 

4:: Once u p n  a time 
there were fouk little 
Rabbits, and their names 
were - Flopsy, MPY, . 
Cotton-W, and Peter 
42 They lived with their . 
Mother in a sand-bank, 
underneath the root of a 
very big fir-tree. 



Appendix H 

Figure H- 1 - page 0 

"The Tale of Peter Rabbit1' 

Book 60 Customize Recall 1 - - The Tale of  Peter Rabbit 

I L 

5 
41) The Tale of 
Peter Rabbit 

Beatrix 'Potter 

Flgure H-2 - page 1 

I 6 Book 60 Customize Retell 

42 Once a time 
there were four little 
Rabbits. and their names 
Were - Flopsy , Mopsy , 
Cotton-tail, and Peter. 
42 They lived with their 
Mother in a sand-bank , 
underneath the r ~ i  of a 
very big fir-tree: 

' I  



Figure H-3 - page 2 

.I & Book 60 Customize Recall 
I 

The Tale of Peter. Rabbit' 

42 Wow, my dears," said 
old Mrs. Rabbit one 
morning, 'you may go 
into the fields or down 
the lane, but don't go into 
Mr.  McGregor's garden. 
your Father had an 
accident there; he was 
put in a pie by M r s  
McGregor " 

4 

F i m  H-4 - page 3 

f 6 Book 60 customize Fiecall 1 
The Tale of Peter Rabbit 

4: 'Now F u n  along, and 
don't get &to rmschlef. 
4; I am gong out ' 



m r e  H-5 ; page 4 - 

1 cL Book 60 Customize Recall 1 -- 
The Tale fbfe.teter Rabbit 

I 
42 &ld Mrs. Rabbit 
took a basket and her 
umbrella, and went 
through the wood to the 
baker's. 
A2 She bought a loaf of 
brown bread and five 
currant .buns. - 

1 / Book 60 Customize Recall 1 
The Tale of Peter Rabbit. 

Q> Flopsy , M o ~ y  , and 
Cotton-Wl, who were 
god little b w e s ,  went 
down the lane to gather 
blackberries. 



, - I* 

Q -; Fi H-7 - page 6 

; Book 60 Customize Recall 1 -- TheTale of  Peter Rabbit 

42 But Peter, who was 
very naughty, ran 
strarght away to Mr .  
McGregor's garden ,,and 
squeezed hder t 

Fi pure H-8 - page 7 
n. 

1 6 Book 60 Customize Recalt 1 

The Tale of  Peter Rabbit 

Q> Flrst he ate some 
lettuces and some Frencl 
beans: and then he ate 
some radishes, 



w e  If-9 - page 8 

6 Book 60 Customize Recall 

,, Q> Andthen,feehg 
rather sick, he went to 
look for some parsley. 

F i~ure  H-1Q - page 9 -i 
r d Book 60 Customize Recall I *  

The Tale of  Peter Rabbit, . 

42 But &und the end of 
a cucumber frame, whom 
should he meet but M r .  
Md;re#&! ..._ ' 



t ,  . . 
I 6 Book 60 Customize Recail 1 

7.- ' 
,. . ~ The Tale of Peter Rabbit 
= s s  

42 bjr. ?&regor was on 
rush& and knees . 
plant% out young 
cabbages, but he jumped 
up and ran after Peter, 
waving a rake and ming 
out, "Stop thief I "  

Figure H . '  r 
1 8 .  -12 -page 11 a 

t 

. 7  

, - 

. - 

U?! Peter was most . 
drmdfully frightened, he 
rushed all over the 
garden, for he had 
forgotten the way 'back to 
the gate. 
42 He lost one of his 
shoes among the 
cabbages, and the other 
shoe amongst the 
potatoes. 



I d Book 60 Eustomize Recall 1 

Q2 After losing therri, he \ 

ran on four legs and went 
faster, so that I t h k  he 
might have got awdy . 
altogether if he had not- 
uflfbrtunately run into a 
gooseberry net, and got 

43. It was a blue jacket 
with brass buttons, quite 

Figure H- 14 - page 13 C .. F 
5 - . ? 

I 6 ~ o o k  60 customize ~ e c a n  1 



Figure H- 15 - page 14 .;, 

6 Book 60 Customize RecaM 

Q2 Mr. McGregor came 
up with a sieve, which he 
mtendk to pop upon the 
top of Peter; but Peter 
wriggled out just in tme, 
leaving his jacket behind 
him 

Figure H- 16 - page 15 

f f Book Go Customize Recall 1 



- 
w r e  H- 17 - page 16a 

4% 

1 8 Book 60 Customize Recall 1 

42 Mr. McGregor was 
quite sure that Peter was 
somewhere in the 
toolshed, perhaps 
hidden underneath a 
flower -pot 
4;: He began to turn 
them over carefully , 
l oohg  under each 
42 .Presently Peter 
sneezed - Xertyschoo 1 " 

4:) Mr McGregor was 

figure H-18- page 16b 

I I; Book 60 Customize Recall 

The Tale of  Peter Rabbit 

after him in no time. 



The Tale of Peter Rabbit 

42 And tried to put his 
foot upon Peter, who 
jumped out of a window, 

' upsetting three plants 
Q2 The window was too 
small for Ms McGregor, 
and he was tired. of 
running after Peter. 
B> He went backto his 
work 



re H - a  - page 18a 

- 
The Tale of  Peter Rabbit 

Q2 Peter sat down to . 

rest; he was out of breath 
and trembling with 
fright, and he had not the 
least idea which way to 
€P 
Q::'; Also he was very 
damp with slttrng in that 
can 
4;: After a tune he began 
to wander about,'going 
lippity - lippity - not 

Figure H-7.1- page 18b 

'1 d Book 60 Customize Recall 1 

The Tale o f  Peter Rabbit 

very fast, and l o o k ~ g  all 
round. 



Figure H-22 - page 19a 

, 1 d Book 60 Customize Recall ' 1 " 

42 He found a door in a 
wall, but it was locked, 
and there was no room 
for a fat little rabbit to 
squeeze undemea th. 
4; An old mouse was 
runnirrg in and out over 
the stone doorstep, 

-'" carrylng peas and beans 
, to her farndyw the wood 
4:; Peter asked her the 
way !O the gate, but she 

Eigure H-23 - page 19b 
* 

f Book 60 Customize Recall 1 

I 
. The Tale of  Peter Rabbit 



Figure H-24 - page 20a 

-- 

42 Then he'tried lo find 
his way straight across 
thegarden, but he . d 

became more and rgore 
puzzled. 
42 Presently, he came to 
a pond where M r  
McGregor fffled his 
water -cans. 
4: A white cat was - 

staring at some gold-flsh, 
she sat very, very stffl, 

I- 

Figure H - 2  - page 20b 
a 

. . - 

. . I- 

.< _ ,. . ' '. 
I" 

' r 

but now and then the tip 
of her iml twitched as if it 
were.&ve 
42 Peter thought it best 
to go away-without 
speaking t.6 her, he had 
hWd about cats from his 
cousin, little Ben jamin 
Bunny. 



-. 
Figure H-26 - page 2 1 a 

The Tale of Peter RabBit 

B ~ o k  60 Customize Recall a 1 

& ' 

QB He went back tow&ds , 
the tbol-shed, but &-- * 
, suddenly, quite cl& to (* 

him, h&md the noise 
oe - scr-rdtch, 

m t & ,  match, sg-ftcP+ 
'Q3 'Peter &utter@ a - 
d e m h t h  the bushes. 

- d ' k t )  as 
&thng happened, he ' 
camekit, md c)unbkd .= 

" iqqi.,a wheelbarrow an& 
t ;:$, . * ti 

> 
x .  

Ip 

Figure H-27 - page 2 1 b >I . I 

t f 6 Book 60 Customize Retail l' 1 

~ h e l a i e  of Peter Rab,bitp 
8 

'peeped over. 
Q> The first -thing he saw 
was h&. McG~egor hbeing 
onions. ae 
Q> His back was turned 
towards Peter, and 
beyond him was the gate i 



u r k  H-28 - page 22a 

-mole 66 Customize Recall 

. 7 The Tale of  Peter-Rabbit 

43 Peter got down very 
quietly off the 
wheelbarrow, a i d  - 
started-running as fast as 
he could go, along a 

- 

straight walk behind 
some black -currant 
bushes - 
C$ Mr McGrwr caught 
nghl of hun a t  the 
comer, but Peter did not 
care' % 

-n" 

, - w m  - page 22b ' 3s 

r 6 ~ o o k  60 Customize Recall 1 - The Tale of  ~ e t &  Flabbit 

42 He 'slipped I 

-4 

underneath the gate and!- 
was safe at last in the .I 

w d  outside the gar&% 
I ,  



Figure H-3Q - page 23 

The Tale O f  Peter Rabbit 

Q2 Mr.  McGregor hung 
up the lit& jacket and 
the shoes for a 
scarexrow to frighten 
the blackbirds. 



&we H-3 L- page '24a 

1. 6 Book 6a Customize Regall . 3 

I 
The Tale of Peter Rabbit 

Q> Peter never stopped 
runrung or looked behid 
h till he got home to 
the big fir-tree. 
4: He was so tired that 
he flopped down upon 
the 'nice soft said on the 
floor of the rabbit -hole 
and shut hls eyes. 
QB ~is'mother was busy 
cooking; she wondered 
what he had done with 

Fjgure H-32 - page 24b . . 

r 6 Book 6 0  Customize Recell. 

The Tale o f  Peter Rabbit 

lus clothes. 
42 It was the second 
little jacket and parr of 
shoes that Peter had lost 
in a fortnight ! 



b 

9 . . 
Fipure H-33 - page 25 

The Tale of Peter Rabbit 
I - .  

Q2 I am sorry to say that 
Peter was not very well 

I 

during the evening. ' 

42 His-mother put him to 
bed, and made him some 
camomile t&; and she 
gave a dose of it to Peterl 
42 Vne table-spdnful to 
be taken at bed-time.' 

Figure Hi34 - page 26 

6 Book 60 Custdmize ' ~ e c a l l  1 

The Tale of Peter Rabbit 

Q2 But Flopsy, Mopsy, 
and Cotton-kul had bread 
and rrdk and blackberries 
for supper. 



Figure H-35 - page 27 
> 

f d Book 60 Custornlzti Recall . % 1 



Appgndix I 

Observations of Randomly Chosen Students 

Kindergarten " 

. . 

Adam 

Adam spent about two minutes with the Qscis Book. He clicked on the picture, on the 
0 

words in the first sentence in reverse order, on the sentence speaker for the first sentence and, then 
C 

turned the page. He clicked on the same picture from the second part of ththe.fist page and turned 
a a 

B 

the page again. After clicking on the sentence on the second page, he asked to stop. , 

I like to listen to stories. I like pictures, army ,stories and lots of excitement stories. I 
/ 

can't read: Discis Books and books are about the-she. The Discis Book was neat. I would not 

use another one. 

Alex 

Alex'spent 11 minutes on the first six pages of the Discis EL&. On the first pa& he 

clicked on some words but not in order. On the second page he clicked on words in the general : * 
I 

order. By the third page, he was clicking on words in order with -,,accidental clicks on words 
. f 

' in a higher line. ' On the fdth page, he clicked on words, a sentence speaker for the first and only 

time and then words again for that page and the next. 
# 

Alex had difficulty using the mouse as it was his fmt experience with one. He generally 
h 

clicked on words before the music stopped except on page six for the mu& 
F 

effects to finish. 



Interview : / 
. A  

, I like to listen D stories. I like pictures. I can't read. I liked Discis ~ & k s  better. i liked , 

the munching sound in the Discis Book. I would use another one. 
: 5 

. -  + 
Angela 

% . 
< L 

Angela worked with the first seven pages of the Discis Book for ten minutes. She spent 

three minutes on the first page, clicking on the second sentence speaker and on the words of the 

first sentence from the bottom line uppifrds but in a left to right order. She 'then clicked on rbe 
4 -  * 

% . .  

3' -6 ' 

first sentence speaker and on the pictuk. On the second pan of the f % ~ t - ~ a ~ e ,  she continued 
* 

clicking on words in a bottom-up l e a r i m  ord8. - ' ,, 
,:$ . + - .  

On the second page, she clicked on the p i c v  and Qn the sentence speaker. 
t 

< .  -. - 2' - 
On the third page, she clicked on thk sentences in kverse order, on the wrds  in reverse 

j-v .' 
order and then on the sentences again in the correct order. ' * ,:>- . . 

On the fourth page, shesicked on the sentengd i* reverse order P and then 6; the w&ds of , 
,- . . 

:$ & 

the fnst sentence in order. She repeated the second sentence and then thg Gords of the &&nd 

2 
r 5 '  , .  

sentence in order. From page four onwards, she clicked on words in correct order. '# - . 
, s ,  :' - 

*.  

Angela explored pictures on the frst three pages. Otherwise, she listened to sentehces &fl',.- ., , , , r  . 
\ 6 .  

words. She had trouble rolling the mouse on the pad. C. .. . 

Interview: * t e 

C - Q 

I llke to listen to new books and have new words to read. I can't read. I llke a book better 1. 

T r d * 

than the computer bgcause it has new words. With thefhcis Book I don't have to read. It goes . 
5 

by itself. I would use another one. 

Alice 

Alice spent 28 minutes with 19 pages of the Discis B . She spent five minutes on the " 

first page, then about one minute on each of the succeeding pages. She had some difficulty with 
f 



/' . 
the mouse, clicking on the sentence speaker rather than clicking on the fmt wdrd of the second 

a L 

, Alice was involved in the story, expressing her appreciation of the music, commenting 

about Peter Rabbit's behaviour: "Oh no. -1 already know that. Bad, bad boy. Ah ..." (page 6). 
.f * 

"That was a very scary sound" (the music of page 7) and "Oh, oh. Mr. ~ c ~ r e g o r  sees him" 
/ . , 

(before beginning page 9) and commenting about story characters or their actions: "Ylkes! Stop, 
' . 

stop" (page lo), "Hey you, bad rabbit" (page 14), "Oh, that stupid Mr. McGregor" (page 16) and 

"Bad boy, Peter" (page 17): She commented as well about her feelings and actions: "Turn the 

. pagef: (io the computer for t h q a g e  3 turn), "This is fun" (page 3, "That 'a' won't work'' (on the 

mf'ficulty of clicking on the word 'a' on page 9), "There, good girl" (on her ability to click where. 
C - Y 

she wanted on page 14) and "Hey, you" (on the mouse slipping off the pad during pag; 15). "I'm 
h - .  - .  

-. > . . making it sowd fumy by not adding all the words" (on clicking on the first word on each line of 
- a  
I - -  the frst sentence on page 16), ''I read thacmyself' (on readmg:to his worki before diclang on 

those words on page 17) andfinally "Because I'm using this computer, I'm not feeling so sick 

any more." on page 19 just before asking to stop). 
i- 

1 llke to listen to bdoks because it's fun. I can't read but I would llke to. I llke books and 

Discis Books because I like to listeri. I would use another one. d 

Earl 

. . Earl spent 35 minutes on the Discis Bmk covering 11 pages. He spent seven minutes on* 

the first page, six on the second, four on the third, a n s t d n  about two minutes per following 

page. ' 4 

Earl clicked on sentences, usually in rev&mde'r. He explored the first picture and then 
. . \ 

concehpted o* sentences and words. Words were chosen at the beginning in bottom up and 
b 



right to left order. Although the word order changed by page 10 to going hom left to right, he 

. never clicked on words of a whole sentence in the right order. Even on page -1 1, he still chose the 
- 

second sentence speaker before the first. 

He recognized some words, reading 'I' (page 3) and 'and' saying "Is there any more 

lands'? I know - here!" (page 6) and "Oh, my!" (on finding another 'and' on page 7). 

Earl appeared to be very involved with the Discis Book He enjoyed the music, waving 

his hands and commenting on the m o d  of the music or on the sound effects: "This one is a 
i 

different song." (page 4), "Oh, my. He's eating carrots, right?" (page 7), "Is he sad?" (page 8) 
\ - 

and " Whee! " (page 10). He repeated some words out loud after they were rkad (pag&3) a mr)& - .? 
up interesting sound 

squash: I llke that." 

Interview: 

sequewes to match some words he heard "Squeeze, squash. Squish, 1 
b - 

(page 6). 

I like-to listen to stories because they are fun. They are for kids and I like the pictures. I 

like both books and the Discis Book because it reads to me, because 1 could move the,mouse; I 
- 

would read another one. 

0 (r 

Eric 

Eric worked for six minutes with the fmt two pages of the Discis Book, of which five - 

were for the first page. During the fmt page he commented "I kndw that." on repeating some of 

the words d d  "I have one of these stories at home already". 

Eric concentrated solely on the pictures, clicking about 15 times on the first page, four ' 

times on the second and only once on the fourth page. He skipped page 3 by clicking twice on the 

page turn. He generally igno& the music, clicking on the picture immediately after the page turn. 
I 

In teniew : 

I like to listen to stories because I like Peter Rabbit He goes ~ i t h  his mother. I lik$ the 

Discis Book bettet because I like computers. I wodd read another one. 
.) 



Ernest 
8 

a 

Ernest worked wirh the Discis Book for six minutes, covering nine pages. He spent two 

minutes on the first page, one minute on pages 2 and 4 and about half a minute on each of the 

* remaining pages. 

As a general pattern Ernest clicked on sentence speakers, clicking on pictures only for .. 
6. 

pages 1,.2 and 4. He commented twice that he had this story at home (pages 1 and 2). He 

noticed that 'Mrs. Rabbit' was in the picture and in the text (page 2). He generally waited for 3J 

. . 
& music to finish before going on to the next page. On page 9, after clickmg on the sentenze 

speaker, he srarted to play with the menu and quit the program by himself. 

Interview : 

I like io listen to stories because they are funny, nice. 1 like M k s  better beca~!>e they are - * 

easier. I know what he is saying. I would not read another one. 

Eve 

. . 
Eve worked for 14 minutes on the first four pages of the Discis Book, spending three 

a 

minutes on the f i s t  page, five on the second, seven on the third and tP1 

she clicked twice on page turns, she got only the fmt part of each pagd 

On each page, Eve clicked on words, pictures and sentences. S h i  repeated some words 

out loud (pages 1,3 and 4). She clicked on the words in oract on the fust page but bn page 2, 

she clicked on words in random order and then from the bt tom upwards and left to right. 
L 

She questioned the illustrations "Who is this? This is Mrs. Rabbit. Sh% not the same 
I 

name as the other rabbit." (page 3), "I wonder what this is?" (aJput the basket on page 4) 
r .  +z ,, 

repeating the la'bel 'basket' after clicking on it, and "Hey! This is her." (about Mrs. Rabbit on -$ 



Eve was also quite interested in the computer, examining the mouse during page 3 and 

exploring the apple menu and the recall list during page 4. She had the recall list repeat the words 

'Mrs. Rabbit' and 'basket'. 
> 

Interview: 

I like to iisten to stories about people, wolves, dogs, little girls. I like Discis Books better. ' 

I liked playing with pictures. On one page, she has a basket. I would read another one. 

Erin spent 25 minutes on the fmt 15 pages of the Discis Book. She spent three minutes 

on the fmt two pages and on page 11. The other pages had about one or two minutes each. 

Erin clicked on all the words in order, saying some before clicking on them: 'Peter' (page 

I),  'Mopsy' (pages 1 and 5), 'to Mr.'(pages 5 and 6), 'meet' (page 9). On page 12, she clicked 

the mouse accidently on the picture and then explored it a little, clickmg three times on the picture. 

She then went back toclicking on words alone. 
* 

& 
I hke to listen to storiks because of the plcnues. I liked the Discis Book because I &!ntt 

have to say the wordi. 1t said it for you. I would read hother one. 
8 4  

Ethel 

Ethel spent 47 minutes workmg with the Discis Buok, spendmg six minutes on the first 

page, three on pages 4 and 10, fwe on pages 1 1 and 12, four on page 18 md  one or two on each 

of the remaining pages. " 'z. 

Ethel clicked on sentences and then on the words in the same sentence in order. She , i& 
4 

clicked on three pictures (pages 1 ,4  and 10) but g e n d y  stayed with the text. She repeated 
L 

some words (e.g.'parsleyf on page 8) and said some before the ccmputer (e.g. 'Mr. McGregor' 

, on page 10) and the 'a' when she couldn't click on it (page 4). --. 
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8 
. . s 6 

On pages where &re was $ore than one sentew she clicked only on the fmt one. She . . 
usually clicked on the sentence ipeaker and then on al1,the words. On the fust page these words 

wwe in random order, but from page 2 on ghe clicked on words in order. 
( r  - 

- 
She was involved with the st*, laughing, moving her head to the rnusi; and commenting 

. . 
on'peter Rabbit's and the other rabbits' behaviour "Petgr is bad. But he likes his adventures." 

(page 24) and "Because they were goad." (page 26). She also questioned the illustration "What's 

the cat doing there?" (page 20). She commented on the music "I like the songs." (page 12) and on 

using the book: "This is fun." @age 20). She was also interested in the computer, playing with 
r e  the mouse during page 12. - 

She twice requested that the computer rbd:  the whole story (page 13 and 18) so she was 

asked if she would hke-the computer fixed to do that. She agreed and wanted the music to play 

before the page was read. The settings, utere changed accordingly. During the rest of the story, 

she looked-around the room dwing the music or waved her hands while it played but during the 
r 

re;lding, she looked at the d e l i .  

' Inteniew: 
4 

I llke td listen to stories because they make me happy. They make me 

who dled. I like listening to somebody talk but a little bit from the computer. 

Book because there was nobody near me. * I would read another one. 
< * 

B 

Grade One 

thlnk of my dog 

I liked the Discis 

Bob spent nine minutes on the Discis Book, getting to page 21 but actually only working 

with nine pages'because of clicking too many times on the page comers. He spent three minutes 

on the first page, then one minutes or less on each of the following pages. 



He click on sentences before the music f ~ s h e d  On page 12 he clicked on the words of 

the second part of fie page, clicking faster than the computer could respond. 
B 

I like to listen to stories. They are interesting. Reading is fun. I like the Discis Book 

better than a book because it tells you what Peter Rabbit did and you can look at the pictures. I 

would read another pne. 

Brian 

Brian worked for 18 minutes with the Discis Book, missing page 3 because of double 

clicking on page corners. He spent three minutes on the first page and then went very quickly 
a 

through the remaining pages, eaching 'page 25 before stopping. -- 
I * t 

Brian   licked on words more often than he did on sentence speakers. -On page 1 he 

clicked on the sentence speaker, then clicked on each word of that'sentence and the next ,. sentence. 

Although he skipped pages 2 and 3, he did not click on a sentence speaker again until page 8. 

After that it was a mixture of sentences speakers and words, although even on page 21, he clicked 

on words when a sentence speaker was present. 

He clickedon words or sentences very soon after the 'page , seeming to ignore the 

music. 

Iarview : 

I like to listen to stories because it helps me get sleepy, I need to know how to r&, and 

its relaxing whcn someone reads. I like reading but itgets me into grownup business, it helps me 

grow up. I hke a book better because I like reading; I need to know how to read. I guess I would 

read another one. 



Barry worked for 40 minutes on the Discis Book, finishing the story. He spent three 

minutes on page 1, four minutes on page 2 tken one or two minutes on each of the remaining 

pages. 
J 

Baqbegan  the book by clicking on sentence speakers, words (in order) and*pictures. By 

page 4 he began to click on sentences and words alone; by page 7, sentences alone. The mouse 

tracked words as they were being read. On double pages, he clicked on the second page words. 

By page 19, he turned he page with the reading, although he still clicked on the second page 
) 

words individually. From page 21 onwards, he began clicking on pictures again as well as on 
\\ 

sentences. $ 
* 

Interview : 
B 

I h e  to listen because they a% neat. I like reading to my mom sometimes, it's fun to learn 

to read, but sometimes not, because rm crabby. I like th'e Discis Book better because it's neat to 

press all the words and picture3 and listen to it., I didn't have to turn the pages as in a book. I 

would read another one. 

Betty 

Betty worked for 33 minutes on the Discis Book, finishing the story. Sheaspent three 

minutes on page 1 and then one or two minutes on each o p e  remaining pages. 

Betty was involved in the story,.laughing wi th~h i  sounds (page 14). She u&ally ignored . 
the music, clicking on words or sentences soon 'after the page turn. 

U 

She began with clicking on words in order. On page three she clicked on the sentence ' 

speaker. Page four was a mixture of each. After this she~clicked on the sefence speakers alone 

except for words on the second page of double pages. By page 24 she turned the page with the 

reading but still clicked on the words. She would occasionally read some words out loud before 
\' 

the computer (pages 1, 2 ,4 ,  1 8, 19, 2 1, 24,25). 



h 

Interview: - 

I like to listen - I know how to read Peter Rabbit a little bit. I like to read. I like a bmk 
& 

better tlpn the Discis Book because I can put my fingers on the writing. I would read another 

one. 

Barb 

Barb worked on the Discis Book for 29 minutes, spending one to two nkutes per page. 
.J 3. 

She reached page 20 Gut skipped two pages because of cli&ng too many times on page turns. 
,&' 

Barb generally waited for the music to finish befor&licking on a sentence. Although she 

had never used a mouse before, she did not have too much difficulty. She would qlick on a - 
seatence and then on the words of the sentence in order. 

Interview: 

I like to listen to books and I like to read. I like a book better than the hscis  Book. ,I -4 
t 

would read another one. 
* 

% 
Bev 

3 
(P 

Bev worked for 43 minutes, finishing the Discis Book. She spent three minutes on the .* ,- 

first page and then one or two minutes each on' the remaining pages. Her clicks were very + 
f 

deliberate so she would get definitions as well as the word. When asked if she wish& the 
I 

def-initions taken out, she said yes. 

Bev seemed to enjoy the msic, noddiug her head to the beat and commenting on the 

mood of th9 music: "That's a neat sound." (page 14) and "That sure is a sad song." (page 19). 

She ukally clicked on pictures and sentences throughout but would click on words on the second ' 

page of double pages. On p i e  15, she ciickd on the sentences over and over again. She missed 

p&e 10 because of too many clicks on page 9. 
i 

%- 



I like to listen to bcmks - they're nice. I can't read, just some books my teacher taught. I 

., like the Discis Books better4vause of the music and all the ways you can listen. You just have to 
9 - 

click. I would read another one. 

Fred 
4"- 

Fred worked with the Discis Book for 22 minutes, spending three minutes on the first 

page and one or two minutes on each of the rer@ning pages. He reached page 14. 

Fred clicked on words in the wrong order - bottom up, left to right. Even though he 

began to listen to sentences on page 5, his word choices remained in the wrong order or random. 
, ..> . . 

He seemed to enjoy the music, waiting for it to finish before clicking on the p r d s .  He clicked on . 
- pictures only on page 14. 

I U e  to listen to stories a lot. They are inprcs'ting and make me happy. I don't like to .. ' 

read I have to redo it. I liked the Discis Book better than books. +I would read another one. 

Frank 
8, - - 4 '  

" + C 

G - 
Frank spent 38 minutes on the first page of the DiScls ~ookj'@en though he was - 

Y. , 
reminded once that he could turn the page, he remained on the second part of page one for tlie 

1 

0 remainder of the time. + 
u .  ... 

I 

Frank clicked on sentences, their wmds in order, on the picture and back again. He 
' .  

clicked upto 22 times on the picture at a time. He occasionally repeated wbrds out loud. He 

would say the parts of Mrs. Rabbit as he was clicking, He also tried to click on ~icture labels 

several times. 

Towar@ the end of his experience with the book, he clicked all the way up the bknk page 

until he got to the words. 
i 

Interview: 



I like to listen to stti$es about rabbits. I like reading because it's fun. I liked the Discis 

Book better than books because it has lots of words. I wokd read anq&er one: 

Floyd 

Floyd worked with the Discis Book for 53 uteS,-finishing it. He spent two to four 
P 

minutes per page, clicking on pictures fust and then on words. 

Floyd ;&ad the story out loud for the fmt 10 pages, clicking on unknown words as he 

came to them. He had to click on 'ate' the first time he came to it but on its second repetition, he 

wgs able to say it without clicking on i t  He would also try to guess picture db labels before the - 

a 

computer said them. Onone page, he hummed with the music and usually , he waited for the 

music to finish before clicking. On p g e  1 1 he began clicking on the sentence speakers, saying 

the first words with the reader. 0 n  page turns, he would say the last word on the bottom of the 

page and then the words at the top of the next page before clicking on the next sentence speaker: - 

He seemed quite involved with the story, saying "Poor Peter" when Peter was'crying-at . 
the locked door (page 19). 

Interview: f 

I llke to listen to stories because they are jnteresting. I like to read because it is interesting . 

- and you get to know things that you think don't happen a d  it surprises you. I like the Discis 
P 

Book better than books because you don't have to read - it reads for you. It is like book tapes ' 

which I have h t  it  is better because the tape doesn't have pictures. 

Fran fmished the hscis Book in 20 minutes, clicking on sentences and an gccasional 
4 '  

picture (pages 1Y and 23). She spent three minutes on the first page and then about h a  a minute - . 

per page afterwards. - - 
% 



/ she clicked on the sentence speakers before the music stopped. During the reading of the 

sentence, she brought the mouse down the page along the line being read. ' A 

Interview: 
J 

I like to listen to stories because they are interesting and because you can learn stuff from 

them. I like reading because it's fun. I I f  ed'the Discis Book better than books because you can 

move stuff around, I would read ahother one. 

Faye work&i with the Discis Book for 45 minutes, spending 4 minutes on the first page 
<. 

. and usually about 2 minutes on each of the remaining pages. 

Faye clicked on words in order with occasional clicks on pictures (pages,4, 12, 13 and 

20). At firs! she clicked alrnost imhxiately after the page turned; then she waited for some of the .. 
.- 

music to play before clicking on the words. She double-clicked a page tum and asked for help the 

fust time to go ba$. The next rimelhe was able to go back on her own. /' 
Interview: 

I like to listen to stories because thereis excitement and they are fun. I llke reading 

because ii's good fdr you. I liked the Discis Book better than books because books you use with 

your hands ((nun the pages); the computer book you don't 'have to. And if was fun: I would read 

* * another one. 

' F l o r a ,  
I 

&- 

Flora worked for 30 minutes on the Dixis Book, spending three minutes ondthe fust page . 
and from one to two minutes on each succeeding page. 

9 %  

Fhxa occasionally waited for the music to end but usually clicked on sentences before the 

' music ended. She clicked mainly on senteGCe6 and pictures, with an occasional word, especially 



- i 
9 

those at the top of 8 second page of do~b@~ages. ,,., She skipped five pag& because of &clang ' t 

B > 

r + e 5 -< twice on page turns. 
e 1 

- <, , . 
In tervie : _  ' w: . .  ~. . : . .  . 

I , '  

I like listening to siories and,r~2di&. I l&e the Discis ~ o o k  better -: - than books and I iduld L .  

3. - / . .  .. :, . ' h  / * 

'A ,. - 
read another one. t , . . j  * t z , a .a9  ,,>+ t :  , ' e . .  - . . - b Y* 

Z .  ..L, . - -F ? = 1 ' t .  . 3. ' 

. % 

Carl , I 

+ - 
. '  

$ 
i 

Carl workedfot 44 minutes ori $e Discis Book, fmisbing it. :He spent one to two minutes 
f % 

per page. e3 
- *  i 

He had his eyes fixed on the screen'throughout. ye said "I knew that!" after clicking on a 

word on the first page and then began reading some words with the computer. He did not show . 

much reaction except for some giggling on page 2 and for sitting on the edge of the chair. 

2 Carl clicked on pictures and on words in order only until page 1 3. Although the sentence - . 
speaker had been shown him on the title page, he asked about the amplifier icon on page 13. 

1 

From  the^ on he used it alternatively with word clicking. He would often click on'words faster 

than the spealang speed. 
)bt 



\ ?. <-5 . 
Y* , ,- i- . . 

**? ". ."@," 
A .  

\ - &  - * *  

*- >, , - 
Interview: - - -  

I -. - I - *; 

I Eke td listen -- it gives me sorne@ng to do. I don't like to read&at &~('spnetknes 
' x  

it's a lot tdo hard. I likeQ tlfG~iscis B p k  better. .If you got tired,.it would +d @c >enpnce' 
A .  

C : - * - you. It was a bit hst, so wentwoId by word. Ryould read another. ; - ,, 2 

- .  . . a. .?sr i: - + - $  

;s 
Cindy *. 

+ b l  L 

1 - 
, -.., 4 ,  

C r  * 

Cindy worked for 25minutes-on the discis Book, finishing it. She spent orie lo two . 
i-. 

7 ,  
- 

% " \ minutes per page. - .  
' ' <  - Cindy generally clicked on sentence speakers only; although she +eked on the fkst seven 

* 

pictures. She clicked on words only if they w$e dn the 'second page of a double page: She. . $ 

usually clicked before the music was finished except f& pages 14 and 25. When khe'tufned a 
, 

page too soon so that the reading of ihe sentencewas cut off, s h i y n t  back to rebat the-'- 
< 

sentence. 
8) 

Intetview : $ i ,  

. I  

J like to listen -- it's nice. I doii't haveto read them, just listen. I dorh like to rdad - 1 ': I. .' 
I A .' 

i . - * -  < 

, ' 

don't practice enough. I liked the Digis Book better. with thes*'mpu$r, it was fun  to lis& to 
I I 

. . L ,  

stories. I really wanted to listen. would &ad another one. 
! 

\ 
.. ? 

I _  I " -  - 
A - 

Charlotte \: ' - '  ,+ i - i 
, + 5 ,  

I ", 
, *+ , . -- , 

Charlotte worked with the Diskis Book for ten minutes. She hughed at thk smry (page 

15) but skipped five pages hy clicking too many $&is on the page N&. 

Charlotte clicked on sent6ces only, with the exception of one w&d (tool-shed) and the' 

last picture. She generally clickd. on the sentences immediately after the page tw<so  that the 
"I - 
r \ 

music stopped. I .  I 

; ,  



I 

I like to listen: Stories k fun; they have adventures and stuff. I like to read. You get to 
I 

fmd out neat things about stohes and other things. I like books better. You get to turn the pages. 

I kept skipping pages.. I would read another one. 
4 % ~  

Candy went through the Discis Book silently in seven minutes. She clicked on words 

only once : 'Mr. MeGregor' (page 16). She used the mouse to follow the words on the page as 

she read Shedid not seem to listen to the music, turning the page before the music was finished. 

Intersiew: 

I like to listen to stories. I like to read - look at pictures. I like books better. You don't 

have to look at a sveen. It hurts my eyes. I would read another one. 

2 Christine worked on ths Discis Book for 20 minutes. 

. She generally clicked on the sentence speakers, although she clicked on words on pages 2 

to 5 and on the second page of a doubla page (1 8). She clicked on some pictures as well (pages 

Q 3.  She turned pages with the reading and tracked the reading with the mouse. She would c 
occasionally pause between sentences with her eyes on the screen. She would also t for music "4; 
to finish before gQing on to-the next page, although she d d  not wait for it before clicking on 

sentence speakers. 
I 

Interview: 

I hke to listen to stories. They are fun and neat. I like to read. It is fun and I can figure 
1. 

9. 

out 10s of dungs. I Ued the Discis Book better than books. 1 liked the rnus%q& can show 

pictures and gve  names of pictures. It turns pages for you. I would read pnother one. 



Gary worked with the Discis Book for 25 minutes, reaching page 22. He began the 

session with the book by having difficulty moving the mouse and by displaying visible bodily 
\ 

1 

tension. 
c f  - 0 

He clicked on most of the pictures and on words. The words seemed to k chosen 

- randomly rather than because of their difficulty; for example, on page 12, he clicked on 'himself 

in 'to exen himself. He seemed to relax a bit by page 9 and even more by page 15. On page 17, 

he clicked on a sentence spelaker for the first time and then on the words of the sentence in order. 

On page 20, he still clicked on words at random; then on the sentence speaker. On page 21. he 

clicked on the sentence speaker, then on a few words in order. 

Interview: 
,J 

I like to listen to stories. I like to read because I learn stuff. I lked the Discis Book better 

because it tells you what the pictures are. I would read inother one. 

Greg 

Greg worked on the Discis Book for 12 minutes, reaching page 21. . t 
He generally clicked on sentence speakers but clicked on individual words for some 

sentences (pages 3, 8, 13, 17). He clicked on sentence speakers before the music was 

He used the mouse to track the words as they were read from page 4 on. 

Interview: 

I hke listening to adventures. I llke to read a little, not too much. I get bored. I liked the 

Discis Book because it reads for you. 

Gina 

\ Gina finished the Discis Book 

clicking on the sentences in order and 

I would &ad anot'her one. 

in 21 minutes. She spent three minutes on the first page, 

the words of the second part of the double page. 



Gina generally clicked on sentences only, cIickmg on second page words on page 1 1, 

difficult words on page 12 and the second part of pages 16 and 20. The mouse followed the 

beginning of the lines being read. She clicked on the sentence speakers before the music was 

finished. 

She moved the mouse down the lines while the sentences were being read but did not turn 

pages when the sentence continued to the next page. She clicked too many times on two page 

turns butcwent back on her own. 

Interview : 

I like listening to stones because of the pictures. I like to read because sometimes it's 

funny. I liked the Discis Book; when you press buttons, i t  does thinzs. I would read another. 
- .  

Grace 

- 
Grace worked fo; 28 minutes on the Discis Book, reaching page 21.. She was unfamiliar 

with the mouse, clicking it very slowly and holdi: .g it down on page turns. 
7 

, She clicked on sentence speakers the fdt  time through the story, and then came back 

towards the beginning after page 21, playing with pictures (pages 21 and 8) and the words of the 

title page (pagelo). She turned the page with the reading on pages 12 and 17. She clicked words 

the second time 'on pages 1 to 3 and then sentences again from pages 4 to 9 at which she stopped. 
I 

Grace generally clicked on words or sentence speaker soon after the page turned, stopping 

the music. + 



In temew : 
x. . 

0 

I like to listen to stories very much. I like to read, it's fun. I liked the Discis Book 

because it has lots of 'tells' (sentence speakers) where it told the story. I would read another one. 
J 

Gertrude finished the Discis Book in 16 minutes. She generally clicked on sentence 

speakers with the exception of some words on the first page and one picture (page 10). She said 

words with the speaker. By page 19 the mouse was tracking the words and she turned pages 20 

and 2 1 with the speaker. 

She clicked on sentences before the music finished L 

Interview: 

I like to listen to stories the time and it sounds very nice. 

[ don't l~ke  to read. I liked the Discis Book because it was more fun to read and the mouse could 

be moved all around. I would read another one. 
I 

Gretel read the Jhscis Book in 26 +utes. She had great difficulty with the mouse. She 

generally clicked for uficult  wo&, sentences on pages 7 and 17 only and on several pictures 

(pages 2 - 8, 14, 15, 17,21, 24 - 27). By page 11, the mouse was tracking the words as she read 

silently. 

In teniew : 
L 

I like to listen to stories. I like to read because you learn to read more words and get better 

at readmg. I liked the hsc is  Book 

hold it. I would read another one. 

- -- 

- 

because his mom took him in and because you don't have to . 



Grade Three 

David 

David finished the Discis Book in 14 minutes. 

' He clicked on sentence speakers alone, turning the page with the reading from the fust 

page. He generally ignored the music, clicking on the sentence speakers as soon as the page 

turned. 

Interview: 

I like to listen to stories sometimes, if they are good ones. I like to read. I can predict 
-- , . 

what's happeningbefore I read. 'hike a book better. You can turn the pages and read it yourself. 

I would r e d  another one. 
2,J 

# 

Don 

Don finished the hsc is  Book in 18 Utes. He had some difficulty turning pages at the B 
beginning but by page 12, he turned the pages with the words. 

He clicked on sentences and on six pictures (pages 4 - 6,  8,22,27). On page 21 he asked 

"How long is this?". After reading the book, he asked to begin again and then checked out each 
P 

menu item before stopping a minute later. 

I like to listen to stories; they are fun. reading - it depends on what kind of book. I 
. c 

llke books and Discis Books the same. I llked and that it would read it  for you. I 

would read another one. 

Dennis w 

Dennis finished the Discis Book in 14 minutes. 



He generally clicked on i segences, -.. clicking on words only on the second - part - of the first 

pqge. He clicked on pictures on the first two pages and then three more pictures later (pages 9, 18 
a 

and 20). He tracked the words with the m o m  as they were being read and turned pages with the 
C 

reading starting on page 19. He skipped one page, clicking twice on the page comer. .-= 

He clicked on sentences immediately after page m s ,  stopping the d c .  
-. 

Interview: 

I like to listen to stories: I like to tead - books about stuff and karn stuff. I liked the 

Discis Books better. I didn't have to read out loud. I would read another one. 

Donna 

. Donna read the story to herself in nine minutes, turning to the next page before the music 

fmished She ddn't wait for the music to stop before going on to the next page. The first time 

she q e t  a sentence continuing on a second page, she asked "What do I do now?" 

I n t e ~ e w :  

I like t'o listen to stories. I liked the m'usic. I like to read. Books are neat; I like mysteries 

in them. I liked the Discis Books better than books because of the music and I don't have to turn 

the page. I would read another one. 

Dawn 

Dawn finished the Discis Book in 19 minutes. 
e- 

She clicked on sentences throughout and on some pictures (pages 2, 11, 14-16, 18, 19, 

22), usually only once. She clicked on .the words on pages 3 and 25 only. She generally listened 

to the music, noddmg her head to the beat and smiling with it (pages 3 ,7 ,  and 24). By page 19, 

she was turning the page with the reading. During page 9, she said "I've read this before". 



Ln terview : 
r 

.. 
I like to listen to stories. They are sting. I like readigg. It is fun to do. I like books 

better than the Discis Book because I can pick long stories and read over a long time. I would 

read another one. A 

John 

John finished the Discis Book in 14 minutes, reading it silently to himself. 

John clicked on five pictures once (pages 3,5 - 8) and on four difficult words ('exert', 

'Mr. McGregor's garden', 'lippidity', and 'scritch'). He waited for the music to b& finished 
, . 

before turning the page. 
1 

Interview: 
. -. 

I like t'o listen to stories because sometimes they're fun and exciting. I like to read &cause 

when you're older, you'll know how to read stuff. I liked the DTscis Book because you don't 

have to turn the pages, some parts are fun and exciting, music made it different, if you d&iVt 

know a word, you can click on it. I would read another one. 
-, ' 

Jim 

Jim finished the Discis Book in 20 minutes. He clicked on sentence speakers and all 
i 

pictures except pages 17,21;24,26 and 27. By page 17, he was turning the page with the 

reading. 

Jim was involved with the book, continually commenting on i&. Me commented during 

clichng on pictures. Page 1: "Where is Cottontail?" "And this must be Cottontail." Page 8: 

"Oh, I thought it was wood" (the cucumber frarne).<page'9: "Ah, cabbage" Page 20: "Now 
1 

t 

where's the cat? Oh, I was lodking at it the wrong way." He commented on the length of pages. 

Page 11: "Oh, that's a lrlng one." Page 16: "Holy, the longest one yet!" One comment 

concerned the scarecroy: "Huh. It doesn t look like it's doing much good." (page 23). 



0 
Interview: 

I like to listen to stories because they take me on an adventure qnd give me something to 
' 2  

do. I like to read a lot, they take me on an adventure and I really, really e ~ j o y  them and they are 

fun. - I liked the Discis Book because it was a little funnier. The pictures $re bigger. You can play - 
around them. If you don't know a. word, you can click on it and find out what it is. I would read 

another one. 

Jean 

Jean finished the &xis  Book in 20 minutes. 

Jean clicked on sentences, most pictures and an o c g s i o d  word (page 1,4, 18 and ,20). - 
- She clicked on sentence speakers quickly, stopping music. 'The mouse was following t 

by page 4 and she turned the page with the reader by page 12. 

Interview : 
. 

*- I like to listen to stories because it gives h e  an idea f o r h e n  I make my own stories. I 

like to read. I llked the Discis Book because I get to click on the pictures. I'd read another one. + 
T 

Jilt 

Jill read the Dmis Book silently in 13 minutes, saying at the beginning: "I have this book 

at home." She clicked only on page'turns, 

Interview: 

I hke to listen to stories if there's good c h a e r s  in i t  Some stories have surprises in it 
$ 

and it's exciting. When I go to bed, my sister reads because r m  too tired. I like to read because 

3. it's fun. I like books and Discis Books because I have to click with my finger. I would read 
@ 

another one. 



Joan worked on the Discis Book for 35 minutes. s h e  had difficulty moving the mouse at 

the beginning. 

Joan clicked on sentences, all p i M e s  except page 14 and occasionally difficult words - 

(pages 1- 4,9, 10, 13 - 15,20). She usually clicked three or more times 'on each picture. She 

generally clicked the sentences before the music stopped. 

I like to listen to stories becauk they have characters and pictures. I like to read because 

it's exciting and teaches you a lesson. I iked the Discis Book because they read it to you. 

Whatever you point to,A tells you what it is. I would read another one. 

r 
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Appendix J 

of Teacher-Designated 

C 

1 

Students - Single Use 

Bea, a grade one student, suffers from a hearing impairment.. Mthough she lwked 

forward to working with the computer, she clicked on the sentence speaker of page 1 and then did 

nothing else. She moved the mouse a little-and looked away. Her teacher aide and the researcher 

decided that further work with the book would be harmful to her so she was given the choice to . 
stdp immediately, which she did. Her total time working with the computer was three minutes. 

Cathy 

Cathy, a grade two student, worked on the Discis Book for 33 minutes. She spent 14 - 
minutes on the fmt page alone and about five minutes on each of the seyen other pages she used. 

She had difficulty with page tbrns, skipping five. D 

Cathy enjoyed the music, waving h d  laughing with it. She would click on a sentence and 
P - 

then the words of that sentence in order. As she clicked on each word, she turned around and 

repeated the word to her teacher aide. 0cc&ionally she would repeat the word with actions to 

show she understmd the meaning. 1 
Cathy has a learning disability and cannot read at the grade two level. She was 

accompanied by her teacher aide who responded to her. The teacher aide suggested that the 

interview with Cathy be dispensed with as she would not be able to answer. 

Dan, a grade four student, worked with the Discis Book for eight minutes, reaching page 

13. He is an English Second Language student, being one year in Canada. 



Dan clicked on sentences and occasional words (first three, last four, etc.). He clicked on 

these immediately after page d s :  stopping dte music. He tried to click on the page heading "The 

Tale of Peter Rabbit" (page 7). He was not too attentive -- looking around and saying about the 

disk drive: "You dori't even have a disk here". 

L 

I like to listen to stories because I don't have to read it. I like to read some book 9 - mouse 

tales, most every kind. I liked the Discis Bobk better than books because? didn't have to read it. 

I would read another one. 



Appendix K 

Observations --% of Teacher-Designated Students - Repeated Use 
d 

& 

Grade One 

First T h  

Patrick worked for 17 minutes on'the Discis Book, reaching page 11. He spent three 

minutes on the first page and about one minute on each of the remainder. . . 

Patrick began the first use by spending a lot of time on the first page, clickmg on pictures, e 
on the sentences several times, and on the words. He did not click on all the words but those he . . 

4 

did were clicked on in order. 

He generally waited for the music to finish before clicking oq sentences on the next page. 

After the fust page, he clicked on pictures only once (page 9). He also concentrated on sentences, 

clicking on words only on six' pages of the other ten. 

The mouse followed the words on page '5 while the reader was speaking. On page 7 he 

made chewing sounds, imitating Peter Rabbit. About the picture on page 9, he commented: "Oh, 

he has a rake". 

Second Time % 

This time Pamck spent 16 minutes, wor g with only 7 pages. T 
Patrick clicked on senteqces and a few on pages 1 and 3, slupping page 2 and 4. 

I He changed the volume control through the Customize menu while on page 2 &d opened the 

book through the book menu while on page 5. He started again. .- 

w 

He clicked on the picture once, the sentence speaker and the words in order on the title 
/ 

page. .He then went to the second part of page 1, configuring the wiirds to speak in Spanish 

through the Customize menu. He then clicked on words on that page. 



He then skimmed th~ough the book, clicking on sentences on pages 2,6,7, 12, and 16 ' 

and on the picture of pa page 15 he turned down the volume controI again. On page 

19 he listened to the music, questioned the use of the buttons on the CD-XOM drive, and closed 
r , . 

P 

the book through the book menu. 
\ 

P ' b  ' 

Third T h e  e 

This time Patrick worked 12 minutes, worki aB 

Pamck clicked a few words on page 1 and on a sentehce. He turned to page 2, clicked on 
1 

the sentence and then checked out the rest of t$e menus. He changed the font, brought up the 
i 

table of contents, changed configuration settings even though he didn't know the:meaning of the 

words. He thenasked f& the font to be changed back because his configuration changes didn't 

-change that. He tried the Recall menu, choosing the word 'I' which he said before the computer 

did. 

He then clicked on the first sentence ~f page 3 and all the words of that sentence and then ' 

@ -  

next. He clicked sentegces on p%s 6,8, 10, 17,20 and words on the second pan of page 21. 

First Interview: 

I like listening to stories. I like goger Rabbit Peter R a b b i k d  waichini Ninja Tulles. I 
a 

don't hke to read because sometimes mveacher gives me five or ten words or sentences to. learn. 
-L 

I like the Discis Book better because I have a computer at'home with a mouse and a keyboard.' I . ' , 
also play with if when I come home from schosl. 1 would do another one like it. 

. End hterview : 

I liked using the book. I liked the story and it was fun. It Would 1 &A words. .% 
Words I learned are 'Peter Rabbit' and 'the'. I would like to tell the one whQmade it  to let me L 

/ 8, 
/ 

type, to have a keybo . I like to type. 

\ 



First Time: 8 

* 
Patty is a child with learning disabilities and poor motor coordination as a result of brain 

J 

damage. During her frst  visit she spent 20 minutes on the first page only, clicking on the words' 

in random order, on the sentence once, and on the picture. She had difficulty moving the mouse 

2s well as learning how to click. She would hold the mouse button down as she moved the 

mouse. I 

Second Time: 

Patty still had the tendency of holding the moke button down. l;>wever, in her 20 
/' & 

minutes, she clicked on words on random, on thefirst sentence three times (with words 

interspersed) and on the picture three times. On pages 2 - 4, she clicked on words at random and 
a 

on the sentences. She shpped page 5 and clicked qdy  on words on page 6. 

Patty clicked all over the page, starting from tAe bottom and working uFwards to the text. 
, . 

~ h ; d  Time: 

Patty skipped page 1, clicking on sentences only on page 2, sentences and random words 

in  pages 4 ,6  and 8. O p  page 9 she clicked on words only. She worked for 15 minutes this time. 
I b .  

She still had difficulty moving the mouse but her clicking had improved. Once the mouse ' 
Ye 

would eventually get to the edge of the pad, she @n't know what to do to get the cursor to move1 ' . Q * -* 
SY 

agaln. 

She would always wait fordhe mus$ to stop. She clicked on the sentence speakers before . ' 

random words on a ne u page. When there were two sentence speakers, . . she would click on'ihe 

bottom one first. \- t 

First InterEew: 
' 0  I 

I like listening to stories. It's fun. I would do another one like it. i 

. b  



End Interview: ,.$, 

* 
I liked the Discis Book.,' I liked the pictures apd the rn&. ~ b l i k d & h .  ~ a b b i c  anathe 

i* 
-C I 

-$ 
b i E  

ii 

pictures. I learned about a bunny. I would like a copy with picfures:' I &ou1lI'reallya likpdne like 
,,* .-. : % 62 .,.I+' 

I A&' 
# .  

.q 
B 4 g ' $  

u'" 

yours. 5 $i< 
C  ̂ , . i C  ?/ 
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Grade Two 

Paul 

First Time: 

Paul worked for 36 minutes on the Discis B b k ,  finishing it.  He spent 3 minutes on the 

first page. \ 

I 

Paul click on words. sentences ahg pictures on thd first page. After that h e  click@ on 

a sentencesand picturis, ckk ing  on words only when sentences ran onto the next page. He would 
1, 

occasionally read some wgrds ou;loud er. The mouse followed the words a bit 

I 

during the reading. . 

L 
-He checked out menus (during 12) and the ball under the mouse (page 

I .  

, . 
21). However, even though he had a l i ~ l e  car in his left hand, his attention was on the computer 

, r -  

screen about 95% of the time. He laughed at sound effects (pages 15. 16 and 23). but usually . . 

cl ickd on sentences befbre the music finished. . r 

Second Time: , l i  

I .  

Paul concentrated more on sentences during his 23 minutes, clicking on plctures only on ' 
I rr 

4, 

pages 7 and 21. He clicked on definitions ofithe first page, went back t o  the title page for 

definitions, and then more definitions on the first and fourth page. 
. , n 

Hemade comments about the story saying "Oh, this is where he gets into mischief' as he 

turn@ to.page 7 arid "He's eating a carrot" for page 8. He read pages 8 and 16 with the reader, 



turned some pages kith the reader for sentences extending to the next page, and read a sentence 
' 

on page 17 before clicking on it. His mouse tracked occasional sentences as they were read. 

~h; rd  T&: 

Paul read the book in 21 minutes. He clicked on definitions on four pages ( page 0, 1 , 4  

and 12) and pictures on page 8 only. Otherwise he clicked on sentences, tracking them 

occasionally. He turned the pages with the words. He said words before or with the reader or 
, r 

even before clicking on the sentence speaker. 
7 

He again made comments: "He's naughty" for page 6, "I like that one" for the sound 

effects on page 15. He stopped the music consciously on the first page, saying "I stopped the 
, 

music." He m e d  the recall list and at the end, moved the scroll bar up to the beginning for the 

next person. 

First Interview: 

I like listening to stories because they are fun and h a u s e  they always have a happy 

ending. I like reading because it's good to read small words and big words: I like the Discis 
. - 

Book better because you don't have to flip the pages with your hand. I would do another one like 

i t .  

End Inteniew: 

I find the book exciting and funny: I liked the pictures, the words and the mouse. It 

would help me learn how to use a computer with dfferent programs and all about rabbits and 

people. I didn't like i t  when Peter got wet. 

First Time: 

Peggy worked on the Discis Book for 33 minutes, finishing it. She spent threg minutes 
i- 

on the first page and a b u t  one or two on each of the remainder. 



Peggy clicked on the words in order in the-two sentences on page one. After that she 

clicked on the ie.ntences, clicking on words only when a sentence continued on to the next page. 

She also clicked on most pictures. 

Even though it was the first time she was using the mouse, she did not have too much 

difficulty with it. she  used it for tracking the words with the speaker by page 17. Before that she 

mouthed the words. She would occasionally say the words of sentences continuing onto the next 

page before c l i c h g  on them. , 

Second Time: 

Peggy finished the book in 21 minutes this time, working for five minutes on the first 

page. Peggy clicked on definitions on the first and sixth page and on words only twice when 

sentences ran on. Othewise, she clicked on sentences before the music stopped, tracking the 

lines with the mduse. 

Thlrd Time: 

Peggy finished the book in 16 minutes. She clicked on sentences throughout, clicking for 

a definition only on pages 6 and 18. Although she usually didn't wait for the music to finish, she 

did wait before turning page 10 and before clicking on a sentence speaker on page 24. She turned 
I 

and laughed with the sound effects on page 16. 
F 

First ~nterview : 

I like listening to stories because they are fun. I like readmg because it learns me new 

words and it's fun. I like the Discis Book better than books because i t  is interesting. I would do 

it again. , - - 

End Interview : 

1 liked using the Discis Book because it was funny. I think it could help me learn reading. 

I leamed the word 'supper'. I think it was O.K. 



-- 
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Grade Three 

Peter 

First Time: 

Peter worked for 32 minutes with the D s  cis Book, finishing it. .He 

the first page and about one or two on each of the remainder. 

spent three minutes on 

Peter is an English Second Language student who came to Canada a year ago. He 

whispered the first s ce before clicking on the sentence speaker and would guess the picture 

names before clicki 
I 

He clicked on sentences and pictures throughout, clicking on words occasionally at the 

end of a sentence (shying the word softly before) or the words of SeMenCeS that ran onto tfie next 

'page. He asked for two definitions ('parsley! and 'gooseberry net'). The first one was given to 

him; the second was postponed. He was told that the book would be set up for definitions the 

next time. 

- He laughed at the sound effects of page 15 and turned the page with the words on page 
* 

2 1. He usually clicked the sentence speakers after some music but before it .ended. 

Second Time: 

Peter took 27 minutes to read the book this time. 

Peter clicked on the sentences hroughout, clicked 00 the pictures of ten pages and clicked 

for definitions on eight pages, including the two words he had questioned the previous day. He 

d the illustration names with the computer. 

. r The mouse tracked the words from the bepnning of the story. He also questioned 
'--% 

"Where's Peter. Oh yeah, Peter went ..." on page 5. He occasionally waited or the music to t 
finish, sometimes clicked immediately, and sometimes waited for some of the music to play 

before clicking on a sentence speaker. 



Third Time: -. 
I 

Peter finished the story in 30 minutes this the, spendmg more time on pictures than 
- ,  

previously. He missed clicking on only two pictures (pages 15 and 19). 

Peter clicked on sentences and pictures throughout again, saying words before or with the 

picture labels. He clicked for definitions on five pages this time. He occasionally double-clicked 

rather than press-and-held for these definitions. 

On one occasion, he clicked on a picture label and then clicked on the same word in the 

text, thls being the only time he clicked on a word. 

First Inteniew: 

I like listening to stories a lot. I like their characteristics, that they have characters. I like , 

to read. I can spend my time in fun and I can do something quiet. Mom likes me to do things 6- , 

quiet. I like Discis Books and books. I liked using the mouse. I would read another one like it.  

End Lnterview : 

I liked the book a lot. A lot. I like the music, the story, and playing with the computer. I 

learned English 
:. 

philip 

First Time: 

- 
/' 

words, llke 'gooseberry net'. Lfound moving the mouse hard. 

Philip spent 32 minutes with the Discis B b k ,  reaching page 12 but working only with 1 0  

since he skipped a page by clicking too many times and he did nothing on the other (page 6).  He-5 + 

.J. T'' 
4 

* 

spent s&e&minutes each on the fmt two pa es alone. %- 
Philip is a student with learning &~abilities because of some brain damage. He found 

moving the mouse very d~fficult, grunting and panting with the effort. He required special help to 

learn how to move the mouse. 

He clicked on words in random order throughout the first experience with the book. He a , 

clicked on a sentence speaker m pages 2 and 4 and then on the next page on which he clicked 



(pa& 7), he clicked on a few words in order an@more words in or&r on page 8. -However, on 
$G 

I '  I ..- . , .  

pages 9 to 12, he was clicking on words at random again or inreverse or'der(bottom-up and right- 

left). He skipped pages 5 and 6 the first time. * 

9 

He would wait for the music to end before he clicked and occasionally, he would say 

words after the reader. On page 9 he said two words before clicking .on them. 

He would comment about the sounds: "Listen. It's scratching" (page 7) and about Peter 

Rabbit: "The guy's too fat " (page 8). 

Second Time: ' 

Phlip worked for 16 minutes this time, skipping m y  pages. Even though he got to page 

20, he worked on only 16. 

Philip generally clicked on words this time from the bottom up but left to right order. He 

clicked on sentences as well on pages 4 and 5 and then on sentences only on pages 18 and 19. He 

skipped pages 1 1 to 14 and the first part of pages 10, 16 and 20. On pages 15 to 17, he clicked 

on the last line of words only. 

He waited for the music to end again betore doing any clicking. 

Third Time: 

This time Philip worked for 15 minutes, reaching page 6 without slupping any. 

He clicked on the words of the title page in order. On pages 1 and 2 he clicked words in a 

bottom up and left to right order. On page 3, he clicked on the second sentence, clicked on its 

words in order and on the sentence again. He then clicked on the bottom row of sentence 1, on 
\ 

the sentence speaker, and then on the top row in order. On page 4 he clicked on sentence 2 and 

then sentence 1. However, he then clicked on the words of sentences 1 and 2 in order. On page 

5 he returned to his habit of clicking on words from the bottom up and left to right for half of the 

sentence. He then clicked on the first half of the words of the sentence in order and then on the' 

sentence speaker again. On the last page, he clicked on the words in bottom-up, left to right 

order. 



- 4 

s 

As well as clicking on words h d  sentences, he clicked on pictures more today, clicking &$%" 
. " I t ,  . ,k 

"4 on the title page and pages 1 to 3 four or five rimes. On page 2 he clicked on thegicture 20 times. . .. 

First Interview: 
4 

P t 

I l i e  listening to stories. Some are about sheep and wolves. I like reading.  ode books 
' 

1 like & Three Bears and T h r e e ' ~ i ~ s .  I liked the'~iscis Book better because Peter Rabbit, he 

didn't listen to this mother. He went into the garden. He ate and got too fat. The other three 

were good. I would do another one. 

End Lnte~ew:  

I liked the Discis Book. I liked the story. He was too fat and I liked the bird singing. I 

learned that he didn't listen to his mother. I 



I 

Adult Comments and Interview ~ n s w e r s  

.School Librarian ': 

The Discis Book won't replace sitting in a lap or curling in a chair with a good book but it 
4 .! 

is wonderful for kids who haven't gotten to the point of becoming independent readers. It's 

wonderful. I liked the different sounds on each page. I like the nature sounds. They're really 

nice. 

IOds love computers. They can control it the a book and they can 

make it do what they need. 
1 

A negative aspect would be if they didn't go on from this to books and if they got stuck 

here. If they always wanted it read on the computer and didn't go on to books, that would be a 

problem. It is a stage in reading. 

~ h & s t  use in school would be wi& kids in late grade one and early grade two having 

trouble reading. Some have a poor attitude because they have trouble reading. If thi: helps it will 

be wonderful. 

If it can't be networked, then teachers would have to cycle kids in its use. Since it would 

be an independent activity, teachers can fit it in. It can be part of a unit on Peter Rabbit. Children 
" Q 

can draw maps of his trip, do a presentation. Use this first for those having trouble reading. 

Kindergarten Teacher 1 

'. This manner of presenting literature has more variety. Some of the kids would appreciate 

it. It's dfferent. It's a different way of approaching print. Some students wouldsfind it novel 

and pay attention. They like computers. It's too bad the Discis Book is not a bit slower so that 

they can follow along. But I thlnk the kids would like it. 
I 



The speaking speed is too fast for grade ones. There are also too many options for them. 

Keep it as simple as possible. t 

Suggestions: For kindergaiten, have them hear it read. For grade ones, they can't track 

becaus2 the reading speed is too fast. Have an option to slow it down for some, keep regular 

speed for others. 

The best level of readers for its use is: non-readers in kindergarten, beginning readers if i t  

were slower and independent readers. It can be used in a listening center by a small group who 

could read wifh it if it were slowed down. 

'Kindergarten Teacher 2 and Parent of ~ i n d e r ~ a r t e n  Child 

The Discis Book is great as a supplement to the real life situation. Once childlren are 

introduced to a story and have gone over it with the teacher, itscan be used at a listening center tor 

help children reread, listen and help them start exploring with the text. - 
It is linked to story listening, focusing their attention and expanbng the length of their 

attention. I see a value in their exploration of the text. They develop reading from left to right and 

become aware of words. They see clusters of letters to make a word so they develop an 

appreciation of syntax. It helps their sight vocabulary. The music is important. Kids can use 

music to figure out feeling that the computer wants them to have. The text is a link between the 

music and the stwy. The same message is being presented through different media. The Bds cin 

check their idea about the qmd of the music by reading the text. It develops hand-eye , . 

coordination and fine motor slalls. Older grades can look at it for paragraphing, punctuabon and 

"@?* 0 conversation models. 

If the book is not used as supplementary but as a primary method of teaching reading, it  

could be very negative. Teachers have to allow the luds to explore, but once they know how to 

use it, teachers should gwe them goals. Kds  h a w 0  get used to the page turns, get used to how 



, 
long the music plays, how to stop the music and what causes the reading to stop. There needs to 

be a training period. 
s 

It can> used in school as a supplement in a listening center. 
a 

It should be used for primary students especially because older students read faster. 

Primary students need its emphasis on vocabulaj and sentence struc@re. It could be used for 
L 

remedial work in older grades, even up to grade seven, for motivation with them and as a different 
5 

-5 

' way to keep reviehng the words they need. It could bi: used for anyone who has this reading 

level even if they be adult illiterates. However, the story would have to be chosen to suit them. 

Teachers must dense goals for the students. It can be used for developing skills (focus 

attention, expand length of attention, hand-eye coordination, fine motor skills, sight vocabulary, . 

left to right progression, up to down progression, syntax matching,paragraphing, punctuatioh 

study and conversation.). 
.) 

Kindergarten Teacher 3 and Parent of Grade Three Child 

The Discis Book is delightful. I like the phrase highlighting (second page). It would be 

g a d  if they had another signal to darken phrases as on page 2, especially for the youngei 

children. It's so cute. ;You can relax and look for details agd study the picture. You don't have 

to hurry to keep up with the reading. They can hear the music and then they can have it read for 

them. It's very relaxing. 

I feel that any tools are valuable. In the past some teachers felt threatened that computers 

would replace them. They are tools to present another way. Kids love them and - have fun. 

Kmdergarten children love 20 minutes of computer work. They find it interesting and 

stimulating. 

I llke the variety. It's another way of presenting books. At the beginning there is novelty, 

but & will wear out. The computer looks @istic, like a book. n e  voice is like a record, not a 
, 

stilted, synthesized voice. The pictures, sound and pleasant lady's voice are positive aspects. 



The sound effects are more realistic than a teackr can do. Kids can go into details - pictures or 

words. I would like accenting of phrases for @e younger ones. . 
@ Kids can learn first what's available and then be allowed to use it during their chqice time. 

It would be popular. 
* 

It should be used by grade two or slow grade three readErs. It should not be the only way . 

of learning and practicing reading. 
re 

I 

Teachers can use it as another station. They c& make up job card activities for kids to do 

after reading the story. E.g. finding a solution for Peter - what could he have done? The book 

I can be used for problem solving, art, creative writing, crafts, experiments, making up their own \ 

version, language arts activities. P 
r 

Parent of Kindergarten and Grade Three Children 

I 
The book is innovative, stimulating and exciting. Children are learning to read through it 

/ 
I 

in a visual manner that stimulates their creativity as well as their learning skills, enabling them to 

l e m  without feeling the pressure. For a child having difficulty visualizing the word, it provides 

the image they need to stimulate their memory. They see the word as well'as hear it. 
, 

The only drawback I would see is that extremely bright chldren would tend to play wilh it 

rather than learn through it. 

It can be integrated into the computer program with children using it once or twice a week. 

They can do the program and discuss afterward so that the teacher can check how much they are 

absorbing and which chjld is benefiting from it. 

It can be well used in primary for children that have a lack of interest in the written word; 

they see a word as well as hear i t  English Second Language students would be able to use it. I t  

would also help children who lack self confidence or are incapable of reading. It would'give them 

confidence and a sense of achievement. "I can see this and understand it." If there is a priority 



- needed because of lack of equipment, it should be used- with childieri who have a problem in \ 

reading skills. 
% 

Grade One ~ h c h e r  1 
0 

I like .the. Discis Book It opened up whole new possib$ities for me. I can see how it can 
4 

be used in the classroow. It won't take the place of a book but it would be fun to use it in 
P 

conjunction with the regular reading program. 

When students click on a word, it highlights the individual words. For reading, the sight 
* 

and sound go together. I like haying the definitions ifneeded. Clicking on the picture reinforces 
8 

certain words. d 

, 

Some defdtions are given out of context. It would be better in the context of what they 
a 

are reading, especially for beginning readers. 

It would fi t  in well with individual programs for the kids. They can work independent 

with it once they are compilter literate. It would be hard for the teacher to set it up initially so they 
i 

know what they are using. If the Discis Book is similar to class books used, it can be used to 

reinforce the class book but geared to f l v i d u g  pace. 

It can be used hith all levels. khe'younger students can't read as fast as the speaking 
0 

speed. I would like to see an option for chunk phrasing for them. 
Y 

Teachers can use it to supplement what they are already doing. It would be good to have it 

backed up in print as large books or group sets of paperbacks. 

~ r a d e  One Teacher 2 
s 6 

J 

The book is excellent, creative ahd motivating. It meets the needs of students at different 
i 

levels. It is'self-paced-.the children haje conwl. They control their own71earning and speed. A 

child can explore any facet of the program The children can be active learners, exploring the 
- 



book. The different modalities are important: the visual for visud learners and the auditory for 
4 

those students who recall sound better. 

One ' ficulty might be in its use by special needs children. If the story is not at their T 
level, it could be tjresome and a tedious task for them. If they don't knob wh% to do, they can be 

frustrated. They may also have poor motor mordina@6;i\ I _ 4 
i 

Remedial students of @a& three would be the ones who would benefit from it the best. 

It can be used effectively in a learning center. I would like to see comprehension-of the 

story addressed. Teachers can check comprehension (e.g. cause and effect, sequencing, details, 

main idea) after children have used the book 
61 

u 
Parent of Grade One Child 

This is a great manner of presenting literature. My only concern for a grade one child is 

that this story is too long. It encourages involvement in the book. It's a fun way to learn. Any 

.- way fun can be used to encourage learning should be used. 

The use of the mouse helps develop motor skills. Hearing the speaker helps promote 

good pronunciation and diction. The capability to change font size is ex~eilent for little children. 

Most Of? 
definitions are geared towad the child. 

, the storyis too long for a grade one child and the rnquse is difficult for a novice 
f 

to use. The pages should turn automatically when a sentence runs on to the next page. 

Children who are having problems reading or are lacking in a desire to read may be 

encouraged by the Discis Books. 

Lots of readers may benefit fiom them, depending on the book. Older children may 
-L 

benefit from having definitions akdable while younger children would benefit from hearing as 

well as seeing the words. This helps their retention. 

Teachers can use basic literature that makes sense (not llke some of the books my son 

bring"s home). After going over it together class, those having difficulty m a d q  can use the 
r 



matching Discis Book to help thek;&in the words they s e e b d  hear. Older children who iqe 

. more advanc@can use-the books for fun and as a challenge. They can read it first silelitly an6 . 

then to check their words.. ' 
I. 9 

9 

Parent of Grade Two Child 

This manne? of presenting literature could force the chjldren to interact with books more 

, 
but it doesn't make them f-ead. It is better than story tapes during which a child <stens while 

looklng at the pictures. This book encourages looking at text but not as much as straight reading 

wodd. I would play with the pic&s to get the explana@ons. 

The& is interaction and the e l b e n t  of con a degree within the structure of the 
' 

program. I like the ability to rnake'the font large. Some of the definitions and examples are 

.. eicellent, including that of the gooseberry % 
- k-P 

There is no creativity allowed for in the program. Everything is in the structure of the 
4 

progrim. I'd llke a loop off into a graphics program and a wordprocessing program so that they 

can create their own books with sound effects from a lib& of sound effects. I like the idea of 

using already publishd literature as a spur for children to create their own literature. Publishing 

is being do*e in the schools.. Kids love incorporati@dund effect and video. 

The black and white pictures are a hwback.  The lpck of colour.rnakes it difficult to 

differentiate the pictures. 

The book can be used as a trigger. Interqmlmte students can use these boob  as a spur to " 

Q 

go on to creating their own h k s .  Intermediate children who are familiar with computer games 

would not find this intemting enough without a creative extension. This p-articular type of book 
, 

matches the primary students bette'r. /d 

Teachers can use these books to hklp develop computer skills and for work in Language 

Arts depending on the material in the stories. Depending on the definitions used, stories with a ~ 

- .  iistorical or cultural background can be used in social studies. There is a lot of power in the 
\ 



definitions and the pictures. If the company wants to bring the book into other curriculum areas, 

more would have to be done with them. - 

Grade Two-Three Teacher - 
% - 

.s 
I prefer books. r m  not comfortable with computers. If I have a choice, I'd rather have a. 

book. It would motivate some kids as most kids like computers. The music, sound, mood are 
2 

neat for kids. It's nice to have variety. However, it lqcks colour and the pages are too slow in 

turning. 

It is best used individually, not in a large group. It would beono good for discussion or 

for getting feedback. It can be used as an indi~idual~gctivity, helping remedial students and 

learning-disabled students or for enrichment dependent work. In the library, it could get kids 

more involved in books as it opens literature re to them. For home use, I would prefer a 

book. . \ 

It should be for the younger children -- K to grade three. It  depends on what you want to 
8"" 

use it for as all cin benefit. bdergarten students would like, it because i t  shows them that they 

are 'reading'. 

It can be set up as a learning center and activitigs can be made to go along with it. , 
e 

+'*. .A' 

Grade Three Teacher and School Librarian . , E -, 
i l 9 . ...,:.,. 

The Discis Book is good because it presents pictllr& witbwdrds. The story is beintread 

to the child so for someone having k u b l e  reading, it reads the words. Also the program is user 

fnendly so the child can work through it without a whole lot of hstration. It is better than being 

read to because they are looking at the words. The meanings for the words are also there. 
I 

A cluld would want.to dg more reading. It might help children who have trouble readmg 

to have the music playing while they read the story out loud (or tell it). It does encourage highen 

level thlnking skills such as inquiry. It enables teachers to use higher level thinking skills in the 



follow-up. There can be character study, author's intention, story setting, and analysis of the 

story. 9 

A negative aspect is that the children are not interacting with another person so they are not 

exchanging ideas. It is not a social event. The child is not giving input. 

It can be used in a school in a lab where children work in groups. A child with dfficulty 

can be coupled with one who is a strong reader. 

All readmg levels of children can benefit from it. Low level children can listen to it. 

M h u r n  level children can read along and get the meanings. f igh  level children would click on 

pictures and the words they need. It can be used throughout kindergarten to grade four and with 

special needs children abovga t .  1 

As a follow-up to using. the book, children could make a big book. They could choose 
6 

five or six main ideas fiom the story, draw pictures to illustrate the book, write sentences and put 

them into a book. 
- -- 

In Language Arts, the children could take the main chkcters and write their characteristics 

as seen in the story that is read. After a group has seen it, they could be given this activity. 

Parent 1 of Grade Three Child 
, * 

My child would be too advanced for this. 

I think I would always read to my kids. The Discis Book might have value as a side 

thing, in addtion to hearing other books. It is valuable for an adult to read to the child because of 

the human interaction. 

They can do it on their own as an independent project. It doesn't rely on having a parent 

available- 

A negative aspect is that the book is impersonal, a machine speaking. 

1 



1 see it being used with lads between kindergarten and grade two that need extra help in 

reading and in comprehension. It has a novelty value. Since kids enjoy the technology, they can 

learn without realizing it. Teachers can read the story with the kids and use this as an extra. 

Parent 2 of Grade Three Child 

2 I think h e  Discis Book was great. The voices saying the words with the proper , 

pronunciation and with expression would help the children's understarrding. The music enhances 

the story, helping them get the meaning. It is also quite dramatic. 

A disadvantage I would see is that it emphasizes reading without phonics. It can help the 

children be lazy, recognizing words by sight rather than trying to get them by their pronunciation. 

I think it should be used for children in grade three and up who have already learned phonics. 

A Grandmother $'Four Children and Four Grandchildren 

This manner of presenting literature should appeal to quite a few children because of the 

visual appeal as well as the aubitory appeal. There is interaction with a book in a different way. 

is not heavy like a regular book. Some might have Mficulty with the mouse and this could bk 

frustrating. The use of the mouse might help hand-eye coorchnation. It does for my fcyr year old 

b 0 

granddaughte . 

Children should become familiar with computers as early as possible in a non-threatening 

way and this way of using the computer is fun. i t  would have more appeal if it was in colour. 1 a 

liked having both male and female voices and having highlighting of phrases being read on the 
r 

second page. 

The language options are helpful for English Second Language students. The font choices 

are good as the font cbn be changed to look like primary writing (Avant Garde) with the 'a' and 

' the 'g' written as a primary child writes them However, the font style difference between the 

pictures and the text may confuse the child. 



Children with poor hand-eye coordination or motor skills, palsy, eye astigmatism or 

auditory programs could become very frustrated with using the mouse. They could feel uptight 

and upset, trying hard to do something they want and can't do. 

The books can be a useful tool for English Second Language instruction. They can also 

be used for those having difficulty holding books or be used for individual enrichment or reward 

in a quiet area. The books should be used for children at the primary levelbecause they are 

learning to read there. They could benefit those with learning disabilities as they match the 

development ability of the children. 

Education Faculty Member 1 

I ldce,the Discis Book and find it intriguing. It has to be used as only one way of 

presenting literature and it can't take away from story telling. But it's a good way to get them to 
- Q 

read along and to enjoy books. 

I hke the highlighting of phrases as if the child were rnarlang the words with his finger. 

The sound effects are great. It provides a nice model for kmdergartea children to read along with. 
,$! . 

I would state a caution that nothing can re&fe sitting down and reading with children. If it is 
' *  1 

used for the children to read and afterward h a v ~  pmprehension questions, it would ruin it. It 
L b 7  @ t- 

would become more of a $dl. It is a w@ to enjoy books. I would hate to see anyehng that 
0. ""E 

would take away this exploration aspect. 

It can be used in a learning station where children can sit individually or in small groups. 
L 

It should be an extension of reading rather than a substitute. The story can be read doud first in 

- class and then the children can come to the computer story. It can be used all the way through the 

grades. Even intermediate grades can use it with relevant stories. 



Education Faculty Member 2 

I think it's wonderful. I really like it. It seems particularly appropriate for young children 

in terms of learning words, with sounds and words put together which they are able to repeat 

indefinitely wihout feeling stupid or receiving negative input from adults. Letters and words ark 

matched with sound. The children have the experience of getting a story, hearing new 

vocabulary, seeing the uferent structures of stories in different books, seeing different scntence 

structures and observing that meaning is created through text. -", 

I like the ability to customize, especially for English Second Language students. I liked , 

the page highlighting. It made concrete which phrase was being said. It could be at the word 
f 

level as well so that it would belike pointing visually. I would like the highlighting in bold rather 

than in reverse. 
1 

~&tions were good and bad. Some of the definitions were excellent. 'Brown bread' 

gave the colour 'brown' in context. They are contextualized in that they give only the one 
4 

' meaning that fits in. Some of the examples are bad, such as using the word 'encounter' as a 

synonym for 'meet'. 'Meet' is easier than 'encounter' for kids. . 

I don't like the fact that sentence speakers say sentences with words that continue onto the 

next page. The page should turn automatically with the reader so that the mapping of words and 

sounds continues. 

I find the music distracting. I wanted to listen as it was interesting but found the music 

interrupted the flow of the story. It was too long. 

It takes a long time to read the whole story. I would suggest smaller stories for beginning 

kids. 

Limit the customizing of font styles so that highljghting can be done in bold. However, 1 

do nut mind the reverse for clicking on a word. 

The book could be used by an indwidual at a work station for an activity chosen by the 
L 

student. It would be like an adult reading to the child. It could be used by beginning readers and 



I 

by kindergarten children with simple stories. It could even be an alphabet book or something like 

the Sandra Boynton books (such as and But NOT the Happopotam&. 

The story should be read out loud, should be discussed together in class and then have the 

book on the computer for children on thea own. Rereading of texts is very beneficial. The fust 

time they look for meaning. During the first six or seven times, they ask questions about pictures, 

and the8 they ask about words. The whole class should work with the story. The Discis Book is 

good for letting them explore it on their own (for words). 

To help childre'n develop the mouse skill they need for the book, a help?eature could be 

set up in which the children would click on numbers, one at a time, and have them fly away. The 

Tour disk is too' short for practicing this skill. 



Appendix M 

Sample Definitions 

blackberries 

brown bread 

2 .  

camomile tea 

currant buns 

exert 

fortnight 

gooseberry net 

lippity-lippity 

meet 

mischief 

smaH, sweet, juicy, black or purple fruit 

any bread made of dark flour. Example: 

honey. 

, 

*. 

that grow on shrubs. 

I like to eat brown b r d  with 

a hot drink brewed from the dried leaves of small; white, scented 

flowers. Example: He drank so much camomile tea that he fell asleep 

at once. 

sweet bread rolls made with dried, seedless raisins or curiants inside. 

Example: Ow currant & have a crunchy crust. 

slightly wet. Example: The dish rag is and smelly. The same as ' 

moist dank. -9 

make an effort. Example: Kindly exert yourself and make some tea. 

two weeks. Example: We shall go to Tirnbuktu for afortrtlght. 
I 

a support for growing round, sour fruit. A gooseberry net is made of 3 

. knotted threads, woven together. Example: Tom and John played 

hbckey and used the goosebmy w as a goal. 

asked or begged somebody for something. Example: She implored - 

her mother for more pudding. The same as beseeched, entreated. 

a hopping sound made by something wet and floppy. Example: The 

boy who fell into the lake went w - l i ~ ~ i n  over the carper. 

to come upon. Example: I my friends afrer school. The same as 

encounter. l 

an action that is playful and fun, but often causes harm or trouble. 

Example: Little Percy got into mischiefevery time he was I& alone. 



B 4  k. $ip 

naughty mischievous. Example: We t%ere a not to eat our spinach as Ma 
9 - + 

P 
e asked us to do. The same as disobedient. 

eq 
' @  C 

on his hands and knees crouched or in a bent position. Example: The boy scout war pn his 
P e- , *  . 

parsley 

scratch 

scr-r-ritc h 

scu ttered 

sieve 

squeezed 

underneath 

hands and knees ting trees. The same as on all fours. 

herbs or plants whose small leaves are used to season fqod. Example: 
\ 

You should grow some pars& on your farm, Mr. McGregor. 
* a 

the figure of a person dressed in clothes. Example: A $care-crow in a 

Id frightens away birds. 

the n&se made by scraping something. Example: He went scratch 

.a scraping sound. Example: He dragged the chalk on the slate so that 

it made a noise like scr-r-ritch 

scurried or ran fast. ~ x h ~ l e :  The shy girl jcuttered behind the 

bookcase. 

a thicg inade of metal with holes in the bottom. Example: You pour 

the rice into a s i w  w drain the waer out. 

forced a way through a spall or crowded place. Example: My friend, 

Conchita, uueezea through'the window. 

below. Example: He found a marble underneath the bed. 
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