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Abstract B

D1sc1$ Knowledge Research Inc. is recordmg children's literature and accompanymg )
music on CD-ROM Macintosh discs. These CD-ROM discs can then be accessed by software |
to listen to the story, 1nd1v1dua1 words or deﬁnmons N |

- The purpose of th]s study was to_invesugate the impact of # prototype Discis Book on
‘ students from kindergarten to grade three It examined how long the book sustained children's

interest and theu' patterns of interaction w1th it. | |

A case study approach was adopted involving observauons and 1nterv1ews w1th 52

chjidren and 16 adults. Observations- were carried out in a non-directive manner. Children were
shown available optiéns and allowed to explore the book. Child interviews investigated
affective dispositioﬁowards listening and reading while adult interviews questio.ned acceptance
and possible uses for the Discis Books. | |

The study showed that most children became involved with the stdry and learned
something. In some cases, children learned to follow words in the correct order. in one case, a
grade two child with alearning disability used the book to-practise'speaking'. .

Three exceptions indicate the need for guidance for 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
hchoice. Y' % A ‘ |

Many children had difficulty with mouse movement and monse actions. Children
occasionally clicked too often on page turns and skipped pages The lack of fine motor skills
and poor hand-eye coordinatlon hampered some children in their exploration.

Children enjoyed the book liking the sound effects and the sentence readmg Several
made good use of picture label and text matches. One English Second Language (ESL) student

~ asked for frequent definitions.

i1



- . ’ V R ' | © | | . | ‘4 ) ‘ ' ) /
Adults were enthusmsue and generally agreed that the CD -ROM Drscrs Book could be
used w1th any primary student, espegally with those with readmg d1fﬁcu1t1es 4 Some suggested
using adapted Discis Books with ESL students and adult 1111terates Criticisms included the
problem of mapping sound to text for sentences reqtnnng page turns readmg speed and level of

some defmmons With some excepuons, the Discis Books were well recelved by both chlldren

and adults.
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B Chapter 1 i
* 7 Computerized Books

*

Alice was beginning to get very tired 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 had no pictures or conversations in it "and what is the use of a
book," thought Alice, "without pictures or conversations?” Lewis Carroll (1972,
p. D . . -

‘Intreduction

A pro;riising product, Dfscis Books, is coming into the educational market in April, 1990.
Mahﬁfactured by a Toronto-based firm, Discis Knowleage Research Inc., these computerized
books on CDROM discs allow childre‘n to c’omrol.thé audiovisual presentation of populgi
children's stories through interaction with a computer. Since the effectiveness of the proéram
depends on this ipteraction? it becomés important to measure both the length of time that the

children's interest remains engaged and the quality of their interaction with the wprogram.
Problem Backgromg;l and Rationale

When children ask adults to reaq aloud to them, there are needs being met -- the-physical,
~ affective and intellectual contact with an adult who is important to the child. Children can pay
more or less attekn to the story and still gain from the physical and affcc:tive..contagt. The
computer, on the other hand, cannot meet these needs that children have vis-a-vis irhponant -
adults; what computers do offer are, according to Salomon (1986, p. 20) "unique learning.
opportunities the realization of w‘hich greatly depends on learners’ self-éontr(.;»lled, volitional
engagement." Computers offer children a new medium which they can explore and from which
- they can learn, but what they gaih from this interaction depends primﬁrily on theif motivétic‘m and
what they bring to the experience (Bénware and Deci, 1984). The computerized book's
c attractiveness, the novelty of using a computer and‘the difference in medium will undoubtedly

have an effect as well, but it is essentially the children's motivation, their determination and their |
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attentlon or mmdfulness that w111 determme their learnmg The DlSClS Bbbks have been structured

. in such a way that, although parents or teachers may set up optional features to match chlldren S

needs, the ultimate manner in which the books are used rests ﬁnally w1th the chlldren usmg them

Beyond opttonal music and sound effects which accompany tumed pages, all other computer

~ 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

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

»

colour and a problem to be solved. The Discis Books have relaUVely static graphlcs are presented

in monochrome or colour depending on the system (Macintosh Plus or Macintosh SE; colour ona

Macintosh 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 CAL As Nelson (1987 p. DM 133) says:

Instead of divising elaborate systems permitting the computer or its
instructional contents to control the situation, why not permit:the student to control
the system, show him how to do so intelligently, and make 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 validating teaching sequences. -Motivate the user and
yet 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 allowmg the student to get answers by looking in a"
fairly obvious place. (Dialogue is unnecessary even when it does not intrude. )
Such ultra-rich environments allow the student to choose what he will study, when

‘e will study it and how he will study it, and to.what cntena of accomplishment he

will aim. .

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

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

kindergarten to grade 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

%
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the superﬁc:ahty of the interaction level as mcasured by random or non~random chcks on pictures,”

words or sentences, b) an increase or decrease in this mtcracuon whﬂc tising the book and c) the

A

: paruoular features of the book us’ed
¥

Discis Books may be used at different readmg levels: 1) hstemng only whlle each
sentence is bemg read, 2) reading along while each sentence is being read or 3) reading the book
aloud or sﬂently and chckmg on unknown or difficult words only It will be instructive to match

“use of readmg levels with grade levels and determine at which pomt children demdc to take on a
greater responsibility in readmg the Discis Books rather than in hste‘mng to them.

A further 'im.portant question whose answe;r‘ may be inferred ihrough observatien would
be: "What are the students learning?" Are they gaining a greater understanding of v'ocab_ulary by
listening to new wo.rds? Could they be developing better decoding skills by hearihg and seeing -

difficult words? Is their comprehension improved by hearing words used in new contexts?
- Observation alone will not answer these questions but rﬁay point to the possible fulfillment of
promises 1mphed in giving chlldren control of a computerized book and through it, control of their

own Jearning in an ‘ultra-rich cnvuonmqnt

Problem Statement

Do the Discis Books, computerized books with "pictures and convcrsaﬁons",
engage primary students for self-initiated languagc‘ learning? Do they engage students enough to
sustain their interest over a specific period of time? Does thi$ format cncbﬁagc student learning
as obscrvéd through their attending behaviour and their purposeful interaction with the comﬁuter?

To give a broader appreciatién of the possible uses of the Discis Books for primary
students, the stﬁdy also observed adults using the bdok. The observation and interview materials
gained at both the child and adult level then permitted a detailed evaluaﬁon of the Discis Books as

to their potentiél in engaging primary students for self-initiated language learning. Features were
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~ assessed as to their usefulness to the students as they interaeted with the Computer Additional
features to make these books a better educatlonal instrument were amved at throu gh the results of

the observatlons and 1nterv1ews , . ~ E
Research Design

The evaluation of a new media requires field trials and case studies. Johnston (1984a,
P 2) says: "decision makers desiring gu1dance can be helped by snapshots of how early adopters
‘are using microcomputers and by heanng teachers and administrators tell their stories and express
their judgments". (See also Johnston 1984b; Rice, 1984)

- ’I'he 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
only after they experienced the computer materials. (For copies of letters of information to
subjects and pa’r_ents, permission forms, interview questions and the observation tool, see

| Appendices A - D).
Case Studies of Students A

This is a qualitative study of the free or self-determined experience of students with
electronic books A wide range of observations were gathered of the many uses to which the
A materials were put by the children. Structuring the expenence to that of only readmg along with
the Discis Books would have left out interesting possibilities of therr use in a preliteracy stage. Of
this Patton (1980, p. 41) says: "The strategy in qua]itative designs is to allow the important '
dimensions to emerge from anztlysis of the cases under study w??iwut presupposin;g- in qdvaneet
- what those important dimensions will be." (Italics are the author's). | |
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.



Tvt/oschools 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 perm1tted the
ob‘gervatlon of students from a wide range of ages as well as from the same age group.

Students were shown how to use the mouse, turn the page and get the computer to read a
sentence or an individual werd or to present.definitions and explanations. Once they understo'dd
the program and knew how to make-choices, they were left alone with the computer while the
researcher worked at a table about six.feet away to the side and slzghtly behind them.

An observation tool, refined through use in a pilot study, was used by the researcher as
students worked through the eomputeﬁzed book. This tool concentrated on student attending
behaviours, student.comments and the book features 'they used.

Students used the computerized Ql;ook for as long as their attending behaviour indicated
their interest. As soon,as they displayed the desire for a ehange of focus by their bodily -
behaviour, they were asked to come for a closing interview and then were allowed to return to

@

their classes.

Extra Student Observations

Two additional students from each grade level were g1ven the opportunity for repeated use -

of the Discis Book. These observanons were used to determme the increase 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 medittm; |

| There was observation of Discis Book use in leisure time (before sehool, 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 and their pattern of student interactions in tﬁeir self-initiated

v
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experience were noted.” There were no restrictions or expectations placed on the children's use of

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

. Adult Interviéws

»
k1

Thesé interviews investigated adult reactions to this use of coniputers in reading education.
As well, their comments on the electronic b§0k were noted while they expeﬁenced it. These
adults included a university préfessor in the ﬁeld of reading, a faculty associate exl;eﬁenced in
primary education, primary teachers from kindergarten td gradé three, parents, and two
librarians. After their experience, they were asked for a short interview concerning their reactions

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

.

Lignitation.é of the-Study

-

This study is limited to the observation of the self-de;cnﬁined and self-motivated
ekperiencés of students usinE a Discis Bpok with thé- default feature conﬁgurﬁtion'f’{"l‘eachers and
parents may later set a specific tim.erspan, predetermincd goals ora changed feature configuration
for their own purposes. ” -

The Discis Book is being compared to other computer-based feadjng programs ohly in
manner of presentation, not in effectiveness. This study will compare the Discis Book to pther
_ computef—based fcading programs in thé use of audio _feedback,r‘the variety of l.anguage -

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 ’ & ,v . - ‘ <
« CD-ROM computer-medlated books can be used at many levels in Language Arts

1nstrucuon Therefore a study using these books would touch upon vaned toplcs in Language

. ¢ Arts such as emcrgent reading, reading i in the Language Arts and computer use in Language\Arts |

insiruction. 3 : :

- One feature of oomputers 1§ *their ability, like books, to mix text and graphics. However,

thls mix may or may not be helpful m learmng to read. Research on the use of illustrations in
primary readmg books will therefbre be examined. Another major feature of the computerlzed
book is the computer s ability to provide mformanon on request; th1s necessitates an examination
of research on sclf-lmnated learning. Smce the technology used is that of a CD-ROM disc
* controlled by thecomputer to provide sound, other t0p1cs such as mulnmedla computer
applications and research studies of audio feedback in learning reading become relevant.

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

oftware (Lundsteen 1989), I will begm with an examination of topics which concern children -

and reading.
Emergent Reading

Research shows the importance of‘ exposing children to \;vritten language from a very early
age so that the relationship between written andoral language can be understood (Str'ickland’ ”and
Morrow 1988; Zarry, 1984) Zarry (1984, p. 42) goes on to suggest that "the argument for early
reading is based on the i 1ntegrat10n of a three-way mental process that relates meanmg, smmd and
sight." Strickland & Morrow (1988, p. 70) point out that "reading and writing develop |
concmrently with oral language." Each language process is related to the other in informing and
supporting it. (See also Tuinman, Johnstone and Pfaff, 1989; Weiss and Hagen, 1988). While

young children are learning to talk, they“integrate sounds with meanings. A total integration at

- e

-~

e



this stage. would ificlude’ seemg the wntten representatlons of the words as’ well One manner of

R Iy w"—

domg this is by drawmg thelr attentmn to popular trade names, package and food labels whhe

- saymg the words. Young chrldren soon become aware of the meaning of the MacDonald a,rches ’

and can plék out the preferred washmg detergent from the supermarket shelves e

ey .v:»: PR
.

Another key language expenenc:e for young chlldren is having an adult read aloud to them

,‘*v Ed

Readlng aloud promotes language literacy and isa s1gmﬁcant source of vocabulary acqu1smon
(Elley, 1989, ‘Lundsteen, 1989 Martmez and Teale, 1988; McConmck 1977; McCormick, 1983;
Mlchener 1988 Robson and Whuley, 1989; Roser, 1987, Trelease '1989). Ch1ldren will come
toan adult for the rereading of a favonte story. Th1s rereading, researchers are ﬁndmg, is also-
1mportant in developmg language literacy and concepts (Lundsteen, 1989 Martinez and Teale,

" 1988; McConmck, 1983, Yaden, 1988; Yaden, Smolkm and Conlon, 1989).
Language Arts in the Primary Grades

Language Arts instruction is most 1mportant in early education because it forms the ba51s
for learning how to commumcate and understand others commumcauon for the remamder of
children’s lives. This area of study whi¢h 1ncludes reading, wntmg, speakmg and l1sten1ng
permeates the whole school day and all subJects

Smce itis such an important area, there has been much research to discover more CffCCthC
methods to teach the Language Arts. These studles have changed the approach taken in teachmg
Language Arts and so there has been a resultmg sh1ft in emphas1s ,

Prewously, there was astress on readmg rcadmess with systematic instruction 1n various -
pre- readlng and pre-writing SklllS (Smckland and Morrow, 1988) When readmg was cons1dered
a behavioral skill, instruction centered on its d1st1nct sub—skllls (HOSleSOH 197;?! Palmcsar and
Brown, 1986; Skinner, B., 1984) Now v1ewed as'an mtegral part of Language Args, readmg is
considered a process by which children relate the oral language they know to the written language
they perceive (Chall, 1983; Combs, 1987; Cullinan, 1989; Hoskisson, 1977, Lundsteen, '1?89).



As Hoskrsson (1977 p. 48) says: "learning to read is a problem the ch1ld must solve; not a set of

. skills that he must be-taught" andagam oo - o - ' &/
The Chlld is faced with the prospect of conserving and maintaining what he knows
while interacting with the many parts of his world that he does not know. To
_ make sense of his world and to develop, the child pays attention to aspects of his
- énvironment he can assimilate and accommodate to his cognitive structures. -
cognitive structures and transforms them in a way that promotes’
opment. The child is the one who constructs his own knowledge and .
“-.develops his own means of solving the problem of learning to read. (p. 48) -

* Because children need to see words used in a meamngful way, it becomes unportant for

N ,them 1o be given a lot of Practlce in reading, espeCIally In context, and in hearing.and re,admg goo&

. hterature (Blermller 1978; Chall, 1983; Cullinan, 1989; Lundsteen, 1989’ Roser, 1987 Zamllo
1989). This practlce must be both oral and silent: oral for development of decodmg skills and

. ﬂuency for begmnm readers s1lent for content coverage as well as ﬂuency for readers at a later

stage (Allm gton 1983

Reitsmm, 1988), o /‘

-Reqding Materials . -

| There has been a sh1ft from usmg the basal readers w1th the1r limited vocabularies to usmg
" trade books (Chall, 1983 Culhnan 1989 H1ebert and Colt, 1989 Lundsteen 1989; Mamnez
and Teale, 1988 Kasrnslu 1988; Roser, 1987“‘Trelease 1989) Because itis the chlldren who
must solve the problem of lea,rmng to.read, books must be interesting. In fact, research has
shown that the mlterest, level is more unportant than readablllty (Anderson,AShlr[ey, Wilson and
Fielding, 1987). . - o EEE o _ ¢

On the other' hand; chjlglr’en nee&'guidance m their Selection because poorer studer;ts often
choose reading matérial tm“dilgficult for th@m (Anderson, Higgins and Warster, 1985). This shift
to allowing‘ children moreAchoice.'m their.reading material as well as viewing them as responsible

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

-



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

determination.
Time practising reading

Although essential for developing reading competencé,"firr;e for oral and silent or
independent re‘ading in the school day is constrained. Moreover, poorer students cover less
| content in the allotted time for reading i)ecause teachers stress oral reading for them while giving
better srudents more silent reading time (Allington 1980a, 1980b, 1983a, 1983b. and 1984)
Although children learn best in a personal interaction with a teacher (Anderson Evertson
] and Brophy, 1979, Anderson, Mason and Sh1rey, 1984; Reitsma, 1988), time for personal
attention in oral‘reading is severely limited (Leinhardt, Zigmond and 'Coo_ley, 198 14); During their
readmg 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 encou‘raged 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
reading tin\ae and being focused on accuracy rather than meaning-- mean“s that the gap between
good and poor readers will get larger each month of the pnmary grades (Stanovich, 1986)
Teachers seek to give students equal time but poorer studems need somethlng extra in order to

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 -aiong :

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

10




privacy. For shy students, it c;an be a convenient way to get individuélized help. Students
reading at a low level can read material at their language compreheosioo level and hear language at
the correct rate and rhythm for good comprehension Very ﬂexibleb these computerized books can
be used for listening, for reading along whlle listening, for readmg while chcckmg unknown or
dlfﬂcult words or for repcatcd reading. The latter is a method which has helped students havmg
difficulty learning to read (Allmgton, 1983a; Chomsky 1976, Conte and Humphreys, 1989;.
Dowhower, 1987 Dowhower, 1989, Moyer 1982; Nelll 1979; Herman, 1985; Rashotte and
Torgesen 1985; Samuels, 1974). This method occasmna]ly uses tahcno hooks -- books which
are taped so that children can hear the book while following along with the text (Carbo, 1978;

~ Conte andHumphreys, 1989; Dowhower, 1987; DoWhower, 1989; Samuels, 1979). ‘

Research on Talking Books

Sinoe children entering kindergarten and grade one already have an extensive oral
vocabulary, teachers can build on this strength. Hoskisson (1977) developed a strategy callell
assisted reading to introduce children to books. In this strateg_y, parents read aloud to their
children, following 5]6 line of print with a finger. The children repeat words after théir parénts.
Eventually, the children can move a finger under the line of print. A sccondr 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 most of the words and pérents
supply unknown or difficult words. Computerized books can be used in the s'arr.le way by
pnmary children. They can click cn 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. |

| l%r the beginning reader, there has to be a mixture of word decoding strategies as well as
listening. Children eQentﬁally hove to learn to focus on the letters (Reitsma, 1983). However,
since reading goes beyond just saying words, teachers must focuS on comprehension from the

beginning. Samuels (1979) has pointed out that the method of repeated readings overcomes the

Fd
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decoding barrier to compreheﬁsion as children become more fluent with the materials (See also
Dowhowsr, 1989; Herman, 1985; LaBerge and Samuels, 1974; Moycr, 1982). In his 1;nethod,~
children fercad shb_rt and meaningful pas@gcs of a stbry until a predctennined level of fluency is .
reacﬁed The empbhasis is on speed over accurachethat students do not become fearful of
making mistakes. This repeated reading can be done with or without ‘listenin‘g/to tapés (Samﬁéls,
1979). - |
. Chomsky (1976) used similar techniques with poor readers in Fhird grade who could read

;vords but lacked fluency and comprehension. Carbo (1978) used tape-recorded books with
studejs having severe learning handicaps. She added page numbers and pausés on ;he tape so
that listeners couid turn to the correct page and follow along. Because she synéhronized text with
tape, she called her method, the "talking book" method. o

Gamby (1983) would disagreg With tﬁc title of Chomsky's method. He separates the |
concept of talking books from that of taped books. Talking books Ware books recorded at a normal
reading rate; taped books are those recorded at a éldw and a medium rate. He used talking books
right from grade oneato Iét children listen to them. He did not introduce tépcd books until tﬁc 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
B 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, then, would be classified by Gamby as taped books.
This distinction becomes important in examining c;)mputerized books wh-ich' can control the
reading rate by inserting pauses between phrases. |

Dowhower (1987) conducted an expcrimeﬁt with sécond-gade readers in which students
with good dcéoding skills but poor reading rates used repeated-reading training, some with tapes
and some without. Rate, accuracy anfi comprehension improved under both conditions, with

prosodic reading (reading in meaningful phrases) most improy)q:d by using tapes. She also found .
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that these gains transferred to unpracticed, similar t)assages. The more effective practice was
using a series of passages rather than one passage only. | ’

Dowltower does not state the pace of the taped reading but she does mention that the use
of tapes was tt)ore helpful for students initially reading below 45 words per minute ‘(wpm) and
that children were encouraged to read along with the tape. This would imply that ttle reading pace
was s10\‘av, as in taped books.

Conte and Humphreys (1989) sought td verify the ,instructional effectiveness of repeated |
readingl with tape-recorded material (RRT). They found a significant change in oral teading for
the RRT group but not 113 the control group which read from basal readers: Their researeh differs
from Dowhower's in that all Conte and Humphreys' groups used tapes, and reading materials
’ were changed between the groups. They also indicate that it was important to tape materials at a
speed appropriate to each child. Their materials were taped at three speeds: 30 wpm, 60 wpm
and 120 wpm. Children used materials that were shghtly faster than thelr readm g rate.

Schneeberg (1977), reported a four year study on the use of 11stemng while reading. 1%:
grades one to fourin which the use of teacher-prepared taped books at a Listening Center waséone
aspect of the program Besides higher ach1evement students developed positive attitudes towards
readmg (See also Ne‘tu 1979) Itis 1mp0551ble to detennme what effect the taped books at the
Listening Centér ha:i#?n the overall results '

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 simultaneously. Two
versions of stories were prepared in which there were discrepancies; 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-alongk rates. These rates, determined by finding the median of taped
materials for grade 1 and grade 3 students, are 1i2 wpm and 141 wpm respectively. The
children's skill in'detecting mismatches broke down beyond 35% above their individual ora] '

' readirig paces. Since the median oral rate for grade 1 students was 29 \'avpm and for grade 3
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students was 71 wpm, the median rate at which children could follow'along' would be 39 'wpfn
and 96 wpm respectively. She does sa);, however, that it is possible-thét ‘Lhe task demands are
greatef than simply reading along. About the ability of children to read while listening, she |
comments: "The results obtained demonistrate that childrén are able tQ read ari:l listen

~ simultaneously as early as first grade.” (p. 46).

Generally, the research shows that repeated reading with or without tapes ieads to
increased reading rates and accuracy in the practig:ed 'passagé and new unpracticed passages. Bc}th |
lead to an increase in comprehension of the practiced text which seems to carry over to new |
Snpracticed text %1t similar reading levels. Repeafcd reading with tapes helps children's prosc;dic
reading in which the children segment text into meaningful phrases with few inopportune pauses
and good voice inflection (Dowhower, 1989).‘ ‘

These researchers s;u‘died—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 inclﬁde an audio component. |

- Carver and Hoffrnan (1981) used a I;LATO computer terminal to present programmed
prose in a repeated reading format with ﬁo groups of six high school studéﬁts who read poorly.
Programmed prose consists of paragraphs in which missing words have to be inserted, given 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
general reading ability. Their conclusion is that the repeatcd reading method may be useful to
students while they are learning to decode_ because it is the written form that they have trouble
comprehending, not the samebsentence pre;entcd aurally. -

Olson, Foltz and Wise (1986) studied the audio component in researching ways of helpih g
children learn reading. The cc;mputer 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, some stories were read without speech feedback.



A

From thelr results the researchers su ggested that speech feedback was the pnmary factor that
improved word recognmon, Because of computer storage limitations, tlus study utthzed

synthesized speech which can be very drfﬁcult to understand.
| Syntheélzed speech is computer generated by the tl'anSIation of ASCII code (written text) -
through applying complex grapheme-phoneme correspondence rules.” Special pronunciations are
stored for the most frequent ;xceptions (Olson and Wise, 1987). Olson and Wise (1987) studied
the intelligibility of DECtalk's syntheSized speech and found that nine learnln g—disabled students
between 81012 years of age could identify correctly 95% of the words. DECtalk isa relatrvely
expensive text- to-speech synthe31zer marketed by Digital Equ1pment Corp in 1984. A more
common and inexpensive text-to-speech synthesuer is the Echo II synthesizer produced by Street .
Electronics for the Apple Ile. Its intelligibility was retted by Olson, Foltz and Wise (1986) at only
40%. Speech feedback, important for word recognition, must be intelligible or it is worthless
lEither inexpensive synthesized speech devices rnust_be improved tremendously or better
technology must be used in their place.

Roth and Becl( (1987) attempted to improve speed and acctlracy in cotnpreh.ension by

improving decoding skills. In tlliS study, they focused on words in order to develop these skills
ln students who cornpensated for weak decoding skills by depending on sentence contexts. One 7
program presented a game-like activity in which students constructed yvords from sets of subword
letter strings. This computer program nsed digitized speech as corrective feedback and for |
requested assistance when students were stymied. The second program presented another gerrle-
like activ‘ltyﬂin »yh_ich students listened to and saw words in which the middle portion was
changed, such as bat, bait, bet, beet. Once the instructional phase was ﬁnisl'led, 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_sttrdent attention on the middle vowels in the tutorial section
and to present the problem in the geme section. The researchers found that fourthy-grade students
gained the equivalent of a year in decoding and word recognition skills 1f they had been low in |
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those skills. “Their; ability to comprehend phrases and sentences also showed a gain ofa year &

relative to a control group. However, there yvas no improvément in comprehension at the r)assage

ievel. . ‘ . | }

The digitized speech used by Roth and Beck can be of excellent quality, dependihgo‘n the
sampling rate. However, the higher the samplmg rate, the more storage space in memory is
required for the sound, Because of thls requlrement, dlgmzed speech feedback is useful only for
lists of words or short excerpts,

McConkie and Zola (1987) developed a computer system to enablée people with poor
reading skills to read passages beyond their normal reading ability Their computer eontrolleda
tape-recorder. Readers could touch any word on the computer screen with a light pen and that

~word would be said. Their mlual research was with adults readmg at or below grade four level
The adults found this environment to be comfortable and helpful. The researchers foresee tnat
“future developments Of the system will allow a person to find out what a word mean_s, and
perhaps to get.a paraphrase of a difficult sentence, among other things." (pp. 105-'106).

McConkie and Zola stored their speeeh as analog signals directly to the hard disk (Olson
and Wise, 1987). dhis provided very quick access and rendered good quality speech but would
again entail 1arge storage requlrements T o s

Reitsma (1988) studJed seventy-two first-grade students in three experimental conditions:
guided reading, readin g-yvhile-listening, and independent reading with optional eomputer- _
generated speech feedbacle The third experimental condition presented natural speech feedback_ |
through a computer-controiled tape-recorder fer yvords students desired. Stiidents were then —
tested on twenty target words which had been included once in each of the five short stories. His
results showed that both the guided-reading condition, in which students read ora]ly and had to |
correct all their errors themselves with guidance from the teacher and ﬂ1e speech-selecr 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
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subjects in actual reading may well be the major component that affects growth in rcading
achievement.” (p. 231). He also-points out that in the reé‘lding-while-listeninglmethod, the

student does. not have to pay attention to the written words. About computer-aided reéding he
® ) ' -

[N

_ says: @

®

4 : L,
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
 without much cost in teacher time and effort.
* Because poor readers experience their most severe difficulties in the area of -
decoding, that is, in making the translation between graphemic and phonemic
% information...(Stanovich, 1986), the use of speech devices in computer-aided
~ reading practice may have major advantages over common workbook exercises or
indepenggnt reading practice. (p. 233). %

And furger: |

| It is important to note that the student should be utterly in ch‘argé of

determining whether and when speech help for particular words is needed. This -
last point has émportant implications for the design of microcomputer programs as
instructional devices 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 much-as possible

* can gains in reading skill be expected. Given this condition, a computer-based
speech-feedback system could well be a promising and useful tool in reading

instruction. (pp. 233-234).

Reitsma points to 2 possible failing in the reading—while-listening method and that is to
ensure the engageément of the students in attending to the written text while they are listening.
This attention, required for learning, 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 Jeast 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 request for audio feedback upon need provided that interaction.

What is missing in the audio feedback method for single words is the prosodic reading
development that can be enabled by hearing a skilled reader speaking. This requires that the good

reader read the whole text. The PLATO Talking Page program, to be discussed later, had a
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mixture of both sentence and word reading stored on a disc. However, it was expensive and its
speech system was synthesized and mlmmally reliable. = ;" . o \

Even though synthesized speech is becoming c_juite recognizable \;vi»th,;he morerex-pens'i\?e. "
synthesizers, it is not the Best example for young readers to hear and imita Digitized nafural. .
speech however requires a great deal of storage space. This handlcap camv\bgovercome
with the new CD-ROM technology used with the Discis Books in whlch the whole book is read
by professional speaker§ so that chlldren‘ can hear good prosodic reading as well as individual
words. , | ‘

But the resyonsibility fof learning rests on the user of the books, so it Eecomes important

to examine the abiiity of young children to choose wisely. ’ S ( .
Self-iritiated Learning

Children coming into kindergarten l;ave been actively involved in learning since birth. A
human's primary motivational propensity is to be effective in producing changes in his/her
environment. De Charms (1968, p. 269) says that the person:

~...strives to be a causal agent, to be the prlmary locus of causatlon for or the

ongm 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 specnﬁc motives. His nature commits him to this path, and his

very life depends on it.: _ .

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,
1981). As subjects involved in Lheif education, Lhey must determine their needs and be allowed to
make mea.ningful choices (Condry, 1977; de Charms, 1968; Fisher, Blackwell, Garcia ar_id
Greene, 1975; Kinzie and Sullivan, 1988; Lacey, 1979; Langer, 1980; McReynolds, 1971; Stipek -
and Weisz, 1981; Swann, Steehenson and Pittman, 1981; Wang and Stiles, 1976). Itis this

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

Langer, 1980; Skinner and Chapman, 1984).
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Aithough many psychologists hiave been stressing the imp'o‘rtan}ce of student contidf m\ ‘
learning, some experiments have shown that not all students can make\'Wise'choices in CAI (Gay: G
1986; Goetzfried and Hannaﬁn 1985; Gray, 1987 Kern and Khalik, 1988 Steinberg, 1977
Tennyson 1980 Tennyson 1981). Although children must percelve freedom of ch01ce, there ,
must be some guidance or direction in the exercise of this freedom. With this direction, p
researchers have shown that there is’more learning (Hannafin and Colamaio, 1987; Harris and

Cody,.1988). . .
Illustrations iiz Primary Reading’

" One area which must be examined is that of the use of illustra‘ttibns in primary books. This
" s an important topic because most, if not all, children's books abound with illustrations.
Yaden‘ (1988) noticed the importance of illustrations to, beginning reaciers as he began
looking at the type of qnestions children pose about books during reading aloud time. Over half
- (56%) of the questions posed 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:ntegral part of
. the text. In a longitudinal study with 3 to 5 year old children, Yaden, Smolkin and Conlon (19§§)
observed that the most frequent questions asked during their reading aloud time at home were
about illustrations. They suggest that the children lnltliﬁly mterpret the stories from the. plctures
alone and eventually pay more attention to the story line or text
Samueis (1970) did a more detailed study of the effects of illustrations in eaily reading
_ books. He studied their effects on learning"to read, on comprehension of the story and on student )
attitudes. He found that illustrations interfered with the acquisition of a sight vocabulary, could
not be shonvn conclusively to aid comprehension but did influence attitudes. He suggests that-if
the purpose of illusimtions in books is to influence students by making them more appealing, then ‘
they do have a place. Otherwise, he found that pictures are distracting to a focus on words. He

suggests that either pictures be shown to children during the prehminary discussion of a story or
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“that p1ctures be separated from the text in the book. A further possibillty Wthh he did not suggest
~is that of having a book displayed by a computer with the computer s abrhty to mampulate text
) dynam_lcally. -While the book is being scanned for i interest, p1ctures could be 1ncluded, 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.

Computer-Assisted Instruction (CAI) in Language Arts

With computers as with any other medium, it is not the medium itsetf 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 teacher's ability to give personal attention just as there are time, software availability and
cost factors rnvolued in students' access to computers. Since each medium has its purpose and
strengths the relatlve effectiveness of computer programs for learnmg achievement over other
methods of teachmg 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 good 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 evolutio:rury aspects which are
improvements over previous progrartx\m)roviding quality Language Arts instruction. ho

Early CAl in Lnguage Arts on Mainframe Computers

Three early computerized reading programs were the Brentwood Project (later called the
Stanford Project after the university conducting it), the PLATO (Programmed Logic for Automntic
Teaching Operation) Project and TICCIT (Time-Shared, Interactive, Computer-Controlled »

- Information Television) (Mason, 1980). Developed about the same time, these programs

-
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provided computenzed readmg activities followmg d1fferent goals and phﬂosophJes and us1ng “v ;

-

vaned technology | ' IR

The Stanford Pro_]ect prov1ded CAI readmg instruction of 15 to 30 mmutes a day for ﬁrst-
to third-grade students in Cahforma, as well as other states(Atkmson 1974; Kamil, 19871)
Smdf‘ffs used a Model-33 teletypewnter and earphones for _typed and audio eomponents.

’ This CAI program was divided into eight parts or strands:- introductiOn to the system,
letter identification, sight-word recogmtlon spelling pattems phomcs spelhng, word
comprehensmn and sentence comprehensmn Each student's level and entry into further strands:
depended on h1s or her previous mastery of earlier strands. Criteria for exermseszwere developed _
using mathematical models; student ability was estlmated by analyzing the response record on all
previous words. These results were then used to determine what @terials to present in the next
session and the relative time to give to each strand. |

This pi'oject gave individualized instruction for students, at their paee and for thejr heeds. :
The drills wete at the word level rather than words in context. All conh‘ol was at the program
level. Materials used only text and sound, _no graphics. Rude (1986, p. ‘7) summarizes its
Iimitaﬁons: "It was expensive to E:ohnect terlninals via telephone lines to large mainframe'
. computers, the computers were relatively slow by today's standards, software material was’
primarily text oriented, and many of the computers were unreliable."

Another early program was PLATO, first developed in 1960 at the‘Uhiverslty of Illinois
_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 PLATO
projeel turned to reading activities and in 197 2, students wore headphones and sat at PLATO v
coloured touch-screen terminals. The initial thrust was towards developing activities for
kindergarten and grade one students. \u,,.fm

The materials consisted of different activities: games such as "Concentration”, interactive

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

o

¢
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leafmng modes in order to appeal to different cogmuve styles ‘These exercises. sparmeda w1de -;‘4
range of listening acnv1tes as well, from matchmg the phoneme of a word with its orthograph)c
representatlon to listening to a story in Wh1ch chlldren choose alternatives for branchmg Durmg -‘
- the story, full-colour slides were prOJected on the computer screen. . ‘

Ani mterestm g facet of the PLATO pI'O_]eCt was 1ts use of sound Twenty -three mlnutes of

o,

random -access messages were stored on compact discs, any message ; retrlevable by the computer |
w1th1n 0.5 seconds. Another use of sound was in the TALKING PAGE developed as part of the -
PLATO Early Reading Curriculum Project Its description by Geoffrlon and Geoffnon ( 1983

| pp. 46-47) is especially valuable in providing an example of an earher}versmn of computenzed - v
books: o

The Talking Page, éveloped as part of PLATO Early:Reading Curriculum
(PERC) Project by John Riskin and Priscilla Obertino, uses a creative approach to
print awareness. The Talkzng Page displays an exact reproduction of a
storybook, one page at a time. When a child touches one of thé words displayed
on the screen, the computer reads the word aloud, using a synchronized speech
device. Touching a dot at the beginning of a 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 fori msertmg stories dictated by the
children.. P

The T alkmg Page activity is valuable because i it helghtens chlldren s .
awareness that print conveys the story information. Touching a picture or some
- other portion of the screen does not produce speech. Because children can replay
words and phrases many times, this activity helps reinforce the concept that words
carry invariant meaning. The ability to control the story by touchm g different lines
keeps the student actively involved in the book. )

" Unfortunately, PERC' s Talking Page has not been rephcated oh 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
Jminimally reliable. Nevertheless, the Talking Page remams an 1ntngu1ng example
of what is possible. ,
The PLATO project de’signers studied child behavior during their lessons and found that

this behavior fell into one of four categories: active non-conyentional, active conventional,

passive sonventional, and passive non-conventional. Active non-conventional children do not
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follow directions but U'y'to,expe‘riment'with the equipment and explore that world. Active

conventional children follow directions and work within the parameters indicated Passive

' conven,honal children require direction or an 1nv1tation to use the equ1pment Passive non-

conventional children do not réspond to messages and do not explore the equ1pment. They need

encouragement from a human helper. In order to enable all four behaworal categories their °
%-

- answer was to provide ' enough variety SO that every chlld will enCOunter some act1v1t1es Wthh he

enjoys and which build his conﬂdence." (Obertino 1974, p. 13)
' The PLATO PI'O_]eCt differed from"the_ ,Stanford project in severa_l ways: it left the

" curriculum control in the hands of the teacher, provided for storytelling, and made extensive use

»

of colour and animated graphics. TheStarford Project presented an integr'ated series of exercises

within a controllin g environuicai while the PLATO'i*i‘ojeCt offered a wide range for the teacher's

. and chlldren s selection. These two prOJects portray two differmg approaches to computerized

lessons: a behaworal approach w1th the computer in control and the child acted upon and a

' cogmtive approach with the Chlld in control malang chorces for his or her learnmg The Stanford’

Project also demongrates the early tendency of computer programs to bypass the teacher keeping .
the control in the prograrnmed desrgn 'jﬂ : | - - -

The third system, TICCIT, developed by Hazeltine and Mitre Corporation used its OWn
special terminal (Kamil, 1987; Mason, 1980). Bngham Young University worked with it. Its

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
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 control rather than text

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

Stanford Project, it seems to be more integrated, since it presents material centered about the
/
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videotape. However, TICCIT may not be as flexible for use in early priinary_ grades. One
example of its use is as a supplement to class discussions in a critical reading college course \/

(Mason, 1980).
Microcomputer CAl in the Language Arts

Language arts is one of the largest areas of computer-ass1sted instruction in the elementary
school (Balajthy, 1987a; Becker 1987). From kindergarten to grade 3, 17% of CAI i 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 software avarlable for reading teachers and w1th
. research on the effectiveness of CAI (Bracy, 1989; Brandon, 1988). In some cases, the computer
is usedas an electronic workbook with the teacher having no‘ control in t.he child-computer
dialogue (Geoffrion'and Geoffrion 1983; Johnston, 1987' Kleinmann, 1987)‘ Over 50% of CAI
. for the elementary school is dnll and practlce or tutorial programs (Becker, 1987 Naiman, 1987 |

Stnckland Feeley and Wepner 1987). Naiman (1987, p. 198) points out that "few programs
| even begin to use the power-of the computer".” Streibel (1986, p. 147) suggests that drill ard
~ practice CAI are part of a behavioral learning culture and "do not lead to critical tl'rinking or
personal empowerment". | | _

With the pnjlosophical change in the teaching of Language Arts, a change in the eomputer _
software for Language Arts instruction 1s required. Some reading researchers target new
'directions for soft\sfare development: giv{ng control to the student (Balajthy, '149.87b; Dwyer,
1980a; Dwyer, 1980b; Geoffrion and Geoffrion, 1983; Jonassen, 1985; Jonassen and Hannum,
1987; Jonassen, 1)988; Kearsley and Frost, 1985), increased interactivity (Brandon, 1988;
Hooper, 1987), alternative's to typing for preschoolers, talking computers (Geoffrion and -
Geoffrion, 1983; Kamil, 1987;-Olson, Foltz and Wise, 1986; Olson and Wise, 1987; Reinking,
1987 ;‘Reitsma, 1988), flexibility for different learning styles (Kern and Matta, 1988; Megarry,
1988), sentence or text level applieations (Miller and Burnett, 1987), creative use by students

- | \
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(Nix, 1988), expanding options for acquiring information from the text (Reinking, 1987, |
Reinking, 1988), and dynamic books QVeya, 1982, Yaskeloyich, Méyra_vitz and Van Dam,
1985). | o \ |

On the other hand, Salomon and Gardner (1986)-caution teachers that the use of all CAI
programs must be ‘determined by the teacher. Itis possible that some programs may benefit some
learners whlle 1nh1b1t1ng others. Students differ in abilities, inclinations, perceptions or cognitive
styles. Naiman (1987, p. 198) warns that "standards for what is p0551b1e in educatlonal program
design seem to be determined by the latest introduction from the commercial hardware '
manufacturers—-more memory, faster speed, better graphics improved sound output, rnore
attractive appearance or type." (See also Balajthy, 1987b) Teacher guidance remairs a necessary

prerequxsne for effective student use of CAL
Sample Microcomputer CAI Programs

Although there are manﬁﬁcrocomputer CAI programs for Language Arts, I will look at a
few representative programs for use in teaching Language Arts in the pnmary 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 I, contains
nine computer prograrhs‘df which six can be used for early reading or reading readiness pia"ctice:
three are drills on alphabet letters and the sounds they represent; three are different Qersions of a
concentration type 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 thei_g soffware.

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 the-ccrrect response another

L

section of the caterpillar or the train is added. If students type an incorrect response or wait over
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35 seconds, the entire alphabet is printed across the bottom of the screen with a ﬂashiﬁg box in the
location of the missing letter. After ten correct answers, the 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 positidn‘ Second, there

[

can be a difficulty with typing lower case letters with a keyboard that has upper case keys. -
Children have to recognize the dlfference between upper and lower case and be able to match the -
two representations for each letter. Thlrd, although the aim of the two progrgms isto dnll 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 youtxg children‘is a confound‘ing’factor, this |
complication is unnecessary for the particular skill being practiced. _

Another early reading program om this diskette.is A IS FOR APPLE by Curt Bring. A
picture is presented on the screen with a different letter at éach corner of the screen. Students
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 1ctter associatcd with that sound.
The teacher can edit the list, controlling the number of questions and which letters are available.to
the stt;dcnts at any particular time. - |

This program requires studcnts to know the alphabet letters and which sound they
represent when used at the begmmng of a word. It provides a drill in matching letters with 1mt1al
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 t)racﬁcc type. Students choose between a Dolch word and its distractor in éach given

sentence. The reading level is grade 5 - 7, although Dolch words can occasionally be recognized
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by students with lower reading levels The teacher’s gu1de presents the complete list of words in
any level. I have chosen a few words from levels one and twelve as an example
Level 1 a  the pair“ e she : yon . to
Level 12 sin g ‘only ’ every thank now . vnsh

A menu provides students w1th a choice of dlfﬁculty level. Once ina program the
computer prov1des a sentence with aDolch word and 1ts distractor. By press1ng the space bar, .
students remove the two choices and type in the correct word. Both correct and i 1ncorrect‘answers
receive a comment. If the answer is inconect, the computer repeats the question.

Eg.. - Tlike to eat/ate cake on the floor.
After five questions, the computer displays the score and allows students to ouit or continue.

The Teacher Guide is excellent, giving the list of words studied in eachlprogram. This
allows for teacher choice of levels to be studied on a given day. However, the prograrn is
confusing to run as the space bar must be pressed at all imes except when giving the answer.
Pressing the space bar before pressing RETURN inserts an extra space in the word which then .
becomes interpreted as a wron g answer. | ‘

MISSING LINKS, developed in 1983 by Sunburst Communications, is a game for one or
two players. The players choose a book, one of nine passages from that book, and one of niné
~ formats for missing letters. These formats are special ways of printing passages. The nine
formats are: all yowels left out, altemate.letters missing, all letters nﬁssing 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
number of tries Lh;t 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.
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The program can be adapted to younger children by presettmg begummg optrons for them
to go drrectly into the game Since parents or older children can enter passages into the computer
this program can be excellent for young children practising reading or older children memonzmg |
notes. ‘ }' |

| The use of a passage, rather than jost a}‘ word as in the game Hangman, carr result in a
focus on comprehension although it can not ensure thié‘focus. The givempassages. are choseri
from various literature books, such as The Secret Garden l;y Frances Hodgson Burnett and The
Lion, The Wig_h‘ 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
Nalman (1987, p. 192) describes a second generation" of software as consisting of programs
| designed, often by a team of educators and programmers and graphic artists, o
take advantage of the rapid development of professional programmers' tricks and
utilities. ... It learned from the insidious addiction of the arcade game.and made -
~ for snazzier programs. .
The following 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
“which have the same letter in the same position. In LABELER, students unscramble let;ers to
spell words that name pictures. Three pictures are given, v:rith three boxes containing the
beginning letters, the middle letters and the ending letgers. Students choose the required letter ,
from a box for each plcture In WORD TRAIN, students load a train with words drffermg by one
letter for previous word In MATCHUP, students choose from six ways of matching plct‘ures

2,

with words or words with words. 5

These games do not require alphabet keys except for the I, J, K, M keys for motion S0 dre
extra skill of keyboarding is not required. SORTER and WORD TRAIN are excellent drill and

»
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‘pract1ce programs for students who need to. focus on 1nd1v1dual letters in words. However, .
SORTER goes so quickly that even adult players must focus on JUSt the posuxon in ondegrw to reatct
qulckly enough. There is no time to see the letter i in context and read the word WORIiTRAIN
allows for slower work but, since the 'words' are occas1onally pSeudo-words there is not. much
point in viewing the letter in context. LABELER is excellent drill'and practlce for begmmng
spelhng As there are no extra letters students can use a process of ehmmauon to spell the wonds
- required to match the plctu,res P
The programs are very ¢olourful. Although the colour may add to the appeal it serves a
useful purpose in LABELER where the first, mlddle and Iast letters are dlfferent colours.\ Sounds

3

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

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

SCRAMBLE SPELLS and FLASH SPELLS. A ‘ASPELLS WRITER editor is included to create
new word lists. Points are¢ determined by the ztbility to unscramble words and type them correctly
in the first game, by the ability to remember the words momentarily displayed and to type them
correctly in the second. The reward for each is a treasure chest with gold. |

This progrem is basicall'y a spelling drill game. The fantasy elements, sounds and reward
Serve as mOtivation to solve the spells (For a taxonomy on motivational 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 Great (W‘ave Softnv;re, is a collection of five
educational games for pre-school children. These g‘umes use the Macintosh rather than the Apple
IT computer. _, |

DOT-TO-DOT, the first and easiest of the KIDSTIME programs, permit children to join
dots by moving the cursor fnom one number to’t/he next (or one letter to the pext, depending on the
option chosen). Several puzzles are included on the dlSk and there is the possibility of the teacher

creating new puzzles. This program’s objective is to leam the numbers and letters in order

-~
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ABKEY is used next to help ch11dren leamn the names of the alphabet letters. As the chtld
finds the related key on the keyboard, syntheswed speech is used to say the letter Instead of
uppercase or lowercase letters alone, the child can choose easy or hard plctures or any ‘
combination of these four options. For the plctures the children must type the first letter of the

-object’s name. The computer ~will say the first letter of the word or the whole word dependmg onk
options chosen. Different levels of difficulty 4dd to the game' s challenge and pernnt all students
to benefit from the game. The learning objectives are to drill the alphabet keys, to recognize the
first letter in object names, and to develop keyboarding skills..

- A third game is MATCI:I-IT. In one type Of this game, shapes or pictures are randomly
placed on the screen. Each shape or plcture has a match somewhere else on the screen. The

| children must drag matchmg shapes or plctures up to two empty boxes at the top of the screen.

An added d1fﬁculty is that of having the shapes or pictures hidden and revealed only when the
shape or picture is dragged to the top box. _ 7

Two,‘other types of MATCH-IT games provided m KIDSTIME are 1) completing a l_arge
picture by dragging mixed up pieces into their correct position and 2) finding a card which
matches top and side labels‘in a grid. All three of these games emphasize hand-eye coordi‘nvation, ,
problem-solving and pattern recognition. These matChing programs can be constructed by the
teacher as well. | | 7

The fourth game in KIDSTIME is aCtually a word processing program. The childreﬂ'type |
in a story. The synthesized voice can read ¢a ch word as it is typed or the whole story as a unit.

To make the story more mterestmg, little pictures can be 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 audio. feedback is very satisfying to young authors and this can be a check for

correct spelling. However, the computer program that provides the synthesized voice does not
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take into account all the exceptions so some words may be mispronouncedfeven if they are spelled -
correctly | . | ke | R
e el

Th1s program can be used by parents or teachers to provide talklng boqks for (;,tuldren

The adult can enter in the story and the chrldren can listen to the story as they read along The ‘:'-.;?;'?5:,

‘tempo and pitch of the synthes1zed voice feedback can be adJusted to suit individual needs ) _-4’7
The final program in KIDSTIME is KIDSNOTES. Thrs program drsplays a p;ano . ”"J:if’j%

keyboard and a musical score on the screen. Children can create songs or listen to prepared songs e

while watchmg notes in the score being highlighted as they are played The computer keyboard i

can also be used to play, with the bottom row of keys correspondlng to the. whlte keys on the —

piano keyboard and keys in the second row from the bottom correspondm gto the black keys. | f

Although early use of this program may include random playing on the keys *bluldren may )

develop a few bas1c mus1cal skills. Difficult for most young chlldrenio use\gneanmgfully 1t does N

prov1de an opportumty for musically 1nclmed children to learn by playful drscovery "*:-»«_..
Seen throughout the five KIDSTIME programs 1s an 1nd1catlon of-the growm g trend to |

. give control to the children and especially to the adults vy'ho can_ customlze the games to suit

individual needs and interest. Another com'mon trend is the growing use of the computer as tool.

STORY WRITER especmlly demonstrates this use. Children create stories and hsten to the

computer read them back usmg the Macintosh's synthesqed speech program, MacmTallc The

computer is used to enhance their learning and the emphasis is on content, not on the computer
‘ e '

N e,

program

A eumculum program which also uses synthesized speech for children's writing is THE
WRITING TO READ SYSTEM developed on IBM computers. This system encompasses a )
multimedia literacy program for young children and has been gaining widespread acceptance in the 7
U.S.A., Mississippi being one state in which every child in kindergarten and first grade will be
using it in the next yearl("Computers thelweaponrf\l‘;z()). The curriculum program uses

computers, tape-recorders, typewriters and written materials-to teach the children to read and
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write. Computer instruction presents coloured pxctures on the screen while the synthesxzed speech

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

Strickland, Feeley and Wepner (1987) reports that results were very favorable for N
kmdergarten pupils using this program but that there were no drfferences between companson
groups at the end of the first grade.- On the positive s1de some students were highly mou«vated to~

write and have brought creatlve'wnt:mg to enter 1nto the prograrp for the computer to_read to them, |

~ On the other hand, the tutorial part of thie progﬁm stresses words out of context so it does not

give the child a sense of the purpose of reading nor is this method consistent with-current
Language Arts research. .
| Another hteracy program which is used on the IBM computer 1s the Phonetic Alphabet | .

~ Li 1teracy System (PALS) This curriculum system contams videodisc materials, teacher manuals

workbooksand wordprocessing materials. Students.access the wdeodlscs through the computer :
for aural-visual practice. The story is read to them ag they see the text on the screen. Students

control e computer by touching the monitor screen to m&cate their readlness to continue to the

“ next page. It has been used for adult literacy and for ESL students.

x

N

~  Many of the CAI programs discussed, such as READER RABBIT, are of the drill and
pract:ice variety, with an emphasis on letters or words. Miller'and Burnett (1987) report that only -
about 10% of software deals with Language Arts at sentence or text level. (See also Rubin,
1983). This is unfortupate since after students build up a sig_ht v0cabulary ‘of cornmon words,
they can learn new words in context and the emphasis becomes that o(f reading comprehension,
reading for a purpose and reading interesting material (Anderson, Higgins and Wurster,1985;
“Anderson, Shirey, Wilson and Freldlng, 1987, Elley, 1989).
STORY WRITER in KIDSTIME and the reading back feature of students creative wrmng
in THE WRITING TO:READ SYSTEM are examples of programs whrch ,'use audio feedback for

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

oral and written language while they stress student crea\t:ivity. The emphasis is taken away from
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decoding words and is put on comprehension of the words in context. This is an example of the - .
_ computer being used as a tool: Children learn content through the computer; they are not leamning ’

. about the computer itself. Also, the programs are not tradltlonal YAl because they are open- .

ended, dependent upon children's responses The other games in ﬁ%STHVIE however, and the
tutorial feature of THE WRIT[NG TO READ SYSTEM would be closer to traditional CAl in that
student responses are checked for being nght or wrong. , 7 -
“Another limitation in tradmonal 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
learning takes into account the newer view thact readlng isa problem for the child to solve,
children will have to be given greater control and programs will have to allow for student control
New developinents in computer software are changing 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 providing an information space for the user to
B explore.' The genen'c term for this second type of program is 'Hypertext' but other terms,
hypermedia and multimedia, have also been coined to describe programs with the similar aspect
~ of user control 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 f process to learn by active engagement on the part of children

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

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

-~

Hypertext and Multimedia

o

- -

S e H)'pertext also known as nonlinear text, is a way of creating text on computers with

1nteract1ve branches or lmks ‘The original 1dea was conceived by Vannebar Bush in 1945 (Bush,
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1986; Fraase, 1990) expanded by Doug Engelban (Engelbart and Hooper, 1986) and named by

Ted Nelson in 1967 (Barrett and Paradls 1_988 Conklm 1987; Nelson, 1974). Windows on the

- computer scfeen are associated w1th material in‘a database; links are prqvtded between individual
sections in the databa;e. Of the power of hypertext, Anderson (1989b, p. 97) suggests that "the
reai power of the computer is in organizing information much meffully than .c,an}'e'\‘/er be

: COnveyed in the lmeaf manner of thé printed page.."' Barrett (1988, p. XV) states: "'Hypertext and
hypermedla environments permit... non-linear docyinents, creatmg a mirage of depth in the
collapse of space and time within the computer ‘ ¥ |

One of hypertext's key facets is in the control it gives ‘t:) the uéer (f\ndersdn, 1989a; Carr,

1988; Conklin, 1987; Gay, 1986; Jonaasen, 1988; Marchionini, 1988; Megarry, 1988; Oren,
1988; Younggren, 1987). Multiple links and pathways are set up for ﬂle user td browse.
However, these lead to two main problems in the use of hynertext: disorientation and lcogn.itive |
overload (Barrett, 1988; Carr, 1988; Conklin, 1987; Jonassen, 1988; Mazchionini, 1988; -
Marchionini and Shneiderman, 1988; Oren, 1988; Oren 1990; Yankelovich, Meyrowitz and Van
: Dam, 1985; Younggren, 1988) Well-conceived hnks nav1gauona1 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 problem's as well: the lack of tg;acher control of the information
accessed by students or the possibility of nﬁésing key concepts, possible misconceptions of the
mhﬁdxgl:;: between two linked materials, and inefficiency of time aliocatinn by poor students
(Carr, 1988; Gay, 1986; Harris and Cody, 1988; Morariu, 1988). These are questions whose
\study is beyond the'scope df this paper but which will be examined in so far as they affect |
computeﬂzed books. b ' .

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

 elements in the database can be a mixture of media: "text, graphics, digitized speech, audio
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- recordings, pictures, .animation and film clips". (See also Ambron, 1987; Jgna'ssen, 198&:@%{- :

!

Yankelov1ch Meyrowitz and ¥ an Dam, 1985).
| Anderson (1989a, p. 92) draws thlS dlstmctlon between multimedia and interactive

mulumedra - ‘ , //\

If you use a desktop video system to create a v1deotape with your Macmtosh and
then lay down a sound track, you have created a multimedia presentation. But the:
real potential of the corrtrgutcr isin offermg the user alternate paths; interactive
multimedia transforms the user from passive observer into active parupant, greatly
heightening the impact of a presentauon -

The idea of mulumedla itself has been around for quite a while in the form of audlowsuals,
with slide prOJectors, ﬁlmstnps movie prOJectors VCR's and tape-recordets. However the
computer is now bemg used to bnng together visuals, sounds graphics and textual 1nformat10n in
an mtegmted manner. The computer controls videodisc players, CD- ROM players VCR's, and

presents a mixture of graphics and text on its own screen. Itis th1s 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 thit can access videodisc players and/or CD-ROM drives _‘
are: HyperCard, SuperCard and Plus for the Maointosh. | | |
Linkway, Plus and others (presently in development) for the IBM
. TutorTech and HyperStudio for the Apple IGS " -
Although multimedia can be employed in‘-many areas of society, the use of multimedia in the field

of education is of particular relevance to us. The above mentioned programs; with their possible

.1ncorporatlon of multimedia, may have quite an.impact on educauon (Ambron, 1990; Hooper

1990; Jenkms 1990; Semper 1990) but so far there are few researchers studymg this impact
(Hooper, 1987; Keyes, Sykes and fwis, 1988; McCarthy, 1989; Romeu, 1988; Strickland,
Feeley and Wepner, 1987); however there are some early beginnings gSchaffer and Hannafin,

1986). The usé of multimedia programs such as HyperCard becomes important to study because
' . P ) . _



there are many B.C. schools developmg apphcatlons with HyperCard (Moran 1989) (For a
hstm g of 1989 computer pro;ects in B.C. schools including the elghteen .pro;ects using

HyperCard, see AppendixE) S :
Multimedia Use of Computers in Learning

:The teaching of some subjects can be enriched by a multimedia approach. Friedlander,
(1986, p. 125) says of theater that it becomes “tame and improvished in the cl@sroom: ﬂ
unidimensional”. In order to act against this, Stanford University began in 1984 to develop an
animated theatre simulation. The prototype \consisted of three parts: a videodisc t'utoﬁal that a
tau;ht the relationship.of text interpretation to performance, a visual datg base of theatre and art
history on videodjsc, and THE THEATREGAME: a co(mp‘uter simulation of a Hamlet stage in -
which students could work with design'a,nd 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 thea
play, observe professional performances and participate 1n performances themselves Students
thus study theatre through many approaches, including experience. v

Another application of interactive videodiscs in'educaﬁod is Robert G. Fuller's T;:e Puézle
of the Tacoma Narrows Bridge Collabse (Fuller, 1985). In this ,interactive videodisc, studoents@
watch the Tacoma Narrows Bridge collapse of 1940 and are invite.dr to solVe the mﬂysttary with
ohysics ;;rinciple_s? | )

Although there were over 200 videodiscs listed in 1984 (K_earsley and Frost, _19é5) the
computer's ability to control videod?scs within hypertext programs has added another dimehsiOn. ,
Up to this time, videodiscs cotlld be interactive only as permitted by the pr.ograrhmed branching .
on the wdeodlsc With hyperext programs controlling the videodjsc player, any previously made : '

videodisc-can be re-purposed to suit the developer's goals by ahowing individual slides or video .

clips to be accessed.



Some multimedia programs include videodiscs made especially to go with the program.
PALENQUE, 5 program developed by The Center for Children and Technology at New York's
Bank ‘Street College of Education uses a CD-ROM player, an IBM PC AT and digital video
interactive boards (McCarthy, 1989) Palenque 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
‘ idigltized in order to bring the images under the control of the computer. Students can click on
\objeets in the picture This interaction may allow movement in a direction or eall up visual, audile
or textual mformatmn For example by chclcmg on the monkey, the student can obtain
1nformation about the types of monkeys that live there, see 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. Itis also not commercially available as it was developed for
demonstmtion.‘ On the other hand, the re-nurposing of commercial‘videodiscs is an inexpensive |
way to incorporate slides or video footage into a multimedia presentauon )

Smce videodiscs can store 54,000 slides 1/2 hour of full-motion video or a combination
of these per side in CAV (Constant Angular Veloelty) forrnat or - Ohe hour of full-motion video per
side in CLV (Constant Linear Velocity) forn‘ﬁt “(Ito, 1988; McCarthy, 1989) ‘one videodisc alone,
such as the BioSci disc from Videodiscovery, can ¢ontain a wealth of slides. Accompanying
hypertext programs create visual databases 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 in 1989 by Voyager for the Macintosh 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 granhics

and text. Both allow the user to listen to Beethoven's Ninth Symphony' while reading. Another ;
“stack shows a detailed analysis of the symphony, encouragingthe user to listen to a part of the

- symphony as it is described or to an audio clip illustrating a concept about symphonies.
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- With any of these programs, the aim is always to engage the use} in active leaming. The
presentation of information, no mattet how interesting, mnst 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 the incorporation of further interaction, THE MYSTERY FOSS'E’ |
from the Umverslty of New York presents an anthropologlcal problem to the learners who may LS
\ browse through graphical and textual’information about human anthropology, measure the plcture
of the mystery fossﬂ,and compare it to other pictures until they guess which fossil they have.
Interactivity consists in answering questiohs, typing a report and Workin g with graphs to place the
date of the fossil -- all of which are printed directing from the stack as their assignment.

Besides using mult1med1a apphcatnons created by others, students themselves can use
multlmedla programs 1o communicate 1deas in thls new medium (Hooper, 1987; Nix, 1988) This
opens up a new way of orgamzmg and presenting information for students. Students create their
own applications: select mfonnauon, analyse relatxonshlps and structure their knowledge through
linksy, search for illustrations and graphical representations of concepts and choose video or audio
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 “the creation of multimedia pfesentations is therefore, at its heart a pedagogical "
endeavor and a human design endeavor, an endeavor in enhancing general human expression and
comprehension" (See also McCarthy, 1989). |

Amplifying on the ways computers (and computer use in mult1med1a) can be used to a1d
| learmng, Kozma (1987 P 23),11sts :

. supplementm g limited working memory by makmg large amounts of 1nfom1anon
1mmed1ately available for the learner's use; .

. maklng relevant, previously learned information available mmultﬁﬁeously with
the acquisition of new information;

-

. ) gy
= enabling learners to quickly retrieve previously learned information thahs needed
to help them in learning specific new information;
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* prompting the learner to structurc mtegrate and 1nterconnect new ideas with
previous ones; o

Al

» providing for self-testmg and practlce thus mcreasmg the retnevabrhty of
information; , o

« enabling the learner to represent ideas both verbally and pictorially; and

« providing for the easy movement, consolidation, and restructuring of information
needed by students as their knowledge base grows.

| Multimedia can become a tool in the hands of the students to initiate and further the learning in
areas of interest to them. ‘ : |

~ Some reservations educators may have about the future of multimedia are: me cost of the \
- equipment and teachers' readiness to adopt these methods themselves or to encourage ‘stu’dents to
use 'themj in their studies. Either one of tl:ese 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 effecti've for developing reading
abilities in children. Yet schools spend approximately $30 to $100 a year per second-grade
student on this method. Since computers are aJreedy being bought, using them for multimedia
would entrlil 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 learn'mg,»
especially through the use of arcade games and microcomputers, than we faculty members

" possess." Students glven time, encouragement and peercoaching can master hypertext programs ,

~quickly. Teachers must trust students in this area in which they have less expertlse and comfort

N
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,CD-R}OM and Hypértekt f

The CD-ROM tcchnology previotisly mentioned enhanceés and reqmres hypertext It
2 reqmres hypertext in order to put the remendous’ amoynt of data at the control of the user and it
enhances it by providing storage space for audio or visual data for computer—medxated multimedia.
Compact discs (CD) were first ahnounced in 1982 (Megarry, 1988). (See Appendix.‘F).
In 1985, Philips/Sony developed CD-ROM discs in which the sound is replaced by data. CD-
ROM discs are extremely durahle made of a thin sheet and heat sensitive and réfleeti\;e metal
eencased in plastic. The disc is capable of storing 60 or 70 minutes of speech - about 600
megabytes of storage (Megarry, 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, ann%unéed 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 neeads atnd their choices, the shift in Language
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 wrltten word and the current level of technology all come
together at this time to support the viability of using Discis Books for learmng and for practicing
reading. It thus becomes imperative to observe a w1de range of children using them in natural

surroundings o ensure that the books’ use is beneficial to early readers.
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Chapter 3~
Materials, Methodology and Procedure |

Introduction

$

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 essential to examine the Discis Books and their

features.
Discis Books

The Discis Books consist of two parts: a CD-ROM disc v;/hjch contains a pai‘ticular 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 ISO 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 program at this time limits Discis Books to the Macintosh environmént, the
common CD-ROM disc format allows for ﬂw future poSsibility of creating an MS-DOS corﬁputer
program to access the same disc.

Discis Books can be run on any Macintosh without difficulty althoﬁghﬁe diSplay. size and
o colpr will vary with the system. On a Macintosh Plus or §E, thegDiscis Book is displayeq in
monochrome; shown on a Macintosh II screen, it uses'the full 51;6 and colour capabiiities of that
screen. _ |

The first 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 ’thevbglgm capabilities of future releases as well as other

“\

improvements made as a result of this field test and that of others. ﬁ \ o
Ph_ilosoﬁhy and Pedagogy of Discis Books -

Fhe Discis Knowledge Research Inc: havé, three policy staterﬁents "con‘cern_in g their vision -
of the purpose and use of the Discis Books. They f;i:lieve that the wbrk that they are do@rig' isto
offer one expression of pr;)fessional pronunciation and of definitions which can improve
children's understanding of -litcriary vygrks. It is not their intention to provide a definitive
pronunciation or meéning of an author's wor@s. They believe that their Books are to corﬁplement
 the reading of other books, tﬁat the use of their bdoks will stimulate children to explore cr)'ther
books. The Discis Book is not meant to take the place of hand-held books. Finally théy-e_beneve
that sitting at a computer to read cannot replace sitting on a parént's lap while parent and child read
together. The Discis Book may help provide an alternative for children lacking in that experiehce. ‘
Books can be aﬁproached with djff(;ging goals. One person may want to enjoy a story
while another may want to use it to learn toread. Teachers ask children to take a book, realizing ~
that the practice of reading will help them learn to read. Children may take the same book pécause
. they wish té read an entertaining story. They realiie that a whole new world opens up to them in
interesting books. Discis éooks can be used for eitilerw goal, readir;g'for inferesf or reading as
practice. -A captivating story may be appealing to cbildfcn who can already read weﬂ and they
may read it as a Discis Book. The interest féctor‘in this case is :the story and it‘s?““ﬁresentation. The
same story may appeal to children who have difficulty reading; fo\r them the, interést factor is still
important but the fact that it is in a Discis Book format permits them to listen or read
independently, asking for help for difficult or unknown words. In both cases, music and

interactive illustrations add elements not found in ordinary books.
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children are the actors. They choose to hsten to full sentences, to individual words or to

In discussing the results of this study the empbhasis is often on using Discis Books f_or

learning. This bias must not obliterate the fact that the Diseis Book can be interesting for children -

'who do not need its help for fearning toread.

Following a discovery approach, the Discis Books give ehildren the responSihility of *

determining how the computer is to be used." The books provide audio information in & non-

obgggve way and it is only through 1nteract10n that this information can be aocessed The

definitions and explanations; they determine when to turn the page; they click on pictures for
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 ir;terest 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
asa means to achieve this goal. They may be interested in reading a particular sfory, especially 1f ’
the teacher has read all or part of it in the classroom. Children may perceive ‘th'e relevanee and | "

ease of this manner of learning. They may also see results. They may see that the DlSClS Books : .

can open them up to a wealth of interesting stories prewously unattamable because of theﬁ Ihmted%

individual use of DlSClS Books as a discreet way of requestmg information and; thlS aspect o£ ‘

privacy may become a motivational factor as well, This privacy may also have the effect of

allowmg them to play and explore book features

\".
,

,

¢

- reading vocabulary Students embarrassed by their lack of reading skills may percelve the T
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Although extremely important in the utilization and reception of the Discis Books, the

- motivation of the children who use the books and their Subsequent gonls are beyond the scope of

this‘study.i This initial inyeStjgation 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 control to the children but they also give eontrol to
parents and teachers who will be overseemg the chﬂdren s use of the§e materials. Adults (and
even experimenting children) ca,sn custormze the books to suxt 1nd1v1duaI desires and needs. These
features, described iri a later section, allow for mdlvxduahzanon and ‘demonstrate a non-autocratic

and non-deterministic view of computer programming. The adult determmes the chlldren s needs

in a specific locale and time and customizes the features to maximize the relevance of thie

" children's choices.

Readability and Reading Speed in "The Tale of Peter Rabbit"

To detemnne the readability of "The Tale of Peter Rabbit," three sections were entered into

- the Readablhty program found on the MECC School Utilities Vol. 2 disk. The sections, taken

*

from various parts of the story, had 147, 188 and 211 words respectively. The statistics given by
the Readability program can be found in Table 1.- ’ ”

Accordmg to the different measurements, the readability measurement of "The Tale of
Peter Rabbit" can be considered to be from a grade 4t0a 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 although 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
spemal appeal to children because of its being a visual and active story. However, its vocabulary
con513ts of many words visually unrecogmzabi’e by children.’ Because the story, appealing to the

\

young, contains difficult words, it becomes an excellent choice for a computer-assisted

2
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indcpcndent reading book for primary studcnts‘ They can e'njoy the story, listen to thé music,
sound effects and the readmg, recogmze many bﬁ«ﬂle sunpler words and obtain help for words -

they do not rccogmze or understand T

Insert Table 1 here

‘ The speed at which the speaker reads a sentence can also be too fast for many young
primary reader: @ho 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 . .

All sentences of 25 or more words are ;ncludcd as shont sentences do not "pr‘esent the sdme
difﬁdulty to students who are tryi:lg to follow along. Sentence pace was measu;qd with a stop -
watch to the nearest quartcr-éecond The average pac’éof these nine sentences 18153 words per
minute. This would make "The Tale of Peter Rabbit" a talking book rather than a taped book,
-accordmg to Gamby's dlsuncnon

Most children cannot follow along with the words at this average reading pace of 153 |
wpm. In order to ailcviate this difficulty, there is an option built into the sentence speakers of the
Discis Book (see Figure G-14 in Appendix G) to aliow parents or teachers to customize the length
Qf 0 to 4 seconds for phrnse pauses. This would change the-category of the Discis Book from
talking book to taped book. |



~ Passage 1

Description ) PaSsage 2 Passage 3 Totals
Nymber of sentences 9.0 9.0 12.0 30.0
Number of words 147.0 | 188‘.0 211.0 5460
Number of syllables 196.0 248.0 - 268.0 712.0
words with 6+ letters 35.0 "40.0 350 110.0
* words with 3+ syllablés 6.0 10.0 8.0 24.0
% of words with 3+ syllables. 4.1 5.3 3.8 4.4
Average sentence length ' 16.3 209 | 17.6 .18.2-
Average letters per word - 43 43 3.9 4.1
Average syllables per wordj *1 3 1.3 1.3 1 ;3
Spache grade level ‘ 3.8 n/a (44). 3.7 4.0
Dale-Chall grade level 5.6 5.6 5-6 5-6
Fry grade level 7.0 7.0 7.0 7.0.
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

?&l
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of Peter Rabbit"

Table 2 - fl nger
Senténcc Seconds \Words ~ ‘Words/min ~
3 16.00 41 153
C o3 ' 10.50 28 . 160
16 12.25 41 .) e 186
18 14.50 2N B E>
19 10.75 29 162
29 11,00 - 25 136
32 825 25 .. 182
39 14.25 28 118
46 10.00 25 _‘-15(_)' B

47
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In the demonstration disc, the phrase pause option was enabled only forpage 2 butin the '
release versmns this optlon will be enabled for every page. On the other hand, children have
several opt10ns to mipimize the reading rate dlfﬁeulty if the’ phrasmg pause has not been actlvated
They can chck on the ‘sentence spéaker a second time or they can finish reading the sentence
sileptly at their own pace. The book will wait for the1r next interaction. They can click on
individual words to check words thev heard but did not see while the reader was speaking. The
fact that the chiidren can control the interaeti(;n makes\ the unconfi ghred’ sentence reading speed
less of }a problem than it could otherwise be.

! : . 4
Feayres in Discis Books '

When children begin a session with a Discis Book, the title page is dlsplay@ on the
screen. (See Appendix G, figure'G-1). The name of the book and a picture of Peter Rabblt ina
book fonnat attract children's attention and prov1de 1nstant access to the book.

Children may click on a plcture a sentence symbol (amf)hﬁer) a word or the page turn in.
one of three ways to receive mformauon These alternative ways of g{hcklng (chck, double- chck
press—and -hold) can have different effects depending on the way the book has been customlzed ,
The ]ﬁlsms Knowledge Research Inc. have set up a certain default e‘onﬁguratlon but parents,
teachers and/or knowledgeable children can customlze these Eeatures as desired. (See Appendlx G
for sample screens for conﬁgn_nng options). ‘

| For clicking on pictn,tes, options megghow words, pronunciation, syllables, definitions,
Japanese and Spanish. The i;cTusionof Japanese and Spatnish on the demonstration disc was
- made in order to demonstrate the language learning potential of this produ‘ctt The Discis
Knowledge Research Inc. default for clicking on pientres is "show words and pronunciation.”

This default configuration was used without change in thi'shstudy.
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When students cllck on plctures the obJect on which they click is narned both v1sually and
aurally {This joining of the picture labels to the sound remforces the same words found in the A
text. The illustrations in the DISCIS Books are not mere appendages but add to the educational
value of the whole. ' .

For clicking on sentence 'speakers; the only option given is to say the sentence.

| For clicking on words, optiong are: pronunciation, syllables, deﬁnitions Japanese ,
‘iﬂs .

Spanish and add the word to the recall list. The Discis Knowledge Research Inc. defaults are: for R
click and press-and-hold, pronunc1atlon and add the word to the recall list" wh11e double-cllck has .
"pronunciation, syllables and add the word to the recall list." These defaults were used for the
study as wellg as it was noticed that some young children had difﬁculty differentiatmg ‘click’ and
'press-and-hold' SO that- when definitions were joined to the 'press-and-hold' mouse action in the
~ pilot study, one student got deﬁmtlons on most of her 'clicks'. “The "add the word to the recall
list” ’is an option which allows children to quickly review any d1fﬁcult~:wo§i\grewously
questioned. | ‘ |

For clicking on the page corners, the optlons are: show page turns music & effects, |
pictures, and read the next page. The Discis Knowledge Research In. defaults are: on the click @
and double-click "show page turns, music & effects, plctures" l‘and the press—and-hold adds "read %
next page.” Because of student difficulty w1th differentiating mouse actions and the desire to
observe the ehildren's reactions with a similar confi guratlon 1t was decided to use only Clle

£

defaults for all mouse actlons in first-time use.

"~ 4

Additional features of the Discis Books are the options to set font type, style and size, to
set the volume control and to go qmckly to another section of the book by dragglng a slider along
the side of the book with the mouse. The default font i is New York, size 18 and plain style -
Changing the font size will change the number of pages (See Figures G-17 and G-18in
Appendix G). The default font was used for grades K to two but the size was changed from 18 to
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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 sultable B , ’ _ o |
Another feature of the DISCIS Book whrch can be set is the ablhty to fimsh readmg the

book automahcally from any point. Thrs would be espemally useful for chlldren Who would 11ke

? .

to have the book read to them but have drfﬁcuity turmng the pages However, it may 1ntroduce :
~’probler;:s in children's g1v1ng meamngful attentlon to an automancally read book as was seen
with tapéd books. ° ’ ’ |
As the Disms Books keep-the same 111ustrat10n with a cenam sectlon of text the D1sc1s '
" Knowledge Research Inc. uses numbered paragraphs rather than numbered pages. As the shder - »'
on the rlght s1de of the book is mioved, paragraph n"‘umbers appear besrde the slider to 1ndlcate the - |
new posmon in the book In thls study, pages were numbered accordmg to the 111ustrat10ns for

record keepmg in the observatron tool (See Appendix H for the numbered pages of the completc

story) ‘ - - o ~

-

Discis Books and CAI " | I ,' ‘

None of the computer programs dlscussed in Chapter 2 have the scope and the number of .
features of the Discis Books. -Many of the mlcnocomputer programs those found in the MECC |
software for example, have different objectives and methods. They aim at reviewing or dnlhng a
concept and so must keep track of student 'responses and give smt{ble remforcement Most of
them are at the letter or word level. Customization is generally mlmmal;however some programs
MISSING LINKS and STORY WRITER in KIDSTIME for example allow teachers to edit word
lists or enter stories. 7 ‘ |

In previous research Olson, Foltz and Wise (1986),. aithbugh» recognizing that speech N
feedback is a primary factor for i 1mprov1ng word recognition, used synthesized speech because of

computer storage hmrtatlons Thrs is the case in ‘most CAI programs in whrch there is audio
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reedback STORY WRITER is an excellent program which uses synthesrzed speech Th1s is .- N

useful because it allows the computer to read stories created by the studen*’ts HoWever, there a;;e
: ® v - s a

many instances when these words are- rmspronounced because the program cannot allow fdr all L.

On the other hand, Discis Books, w1th its CD ROM disc, can, present dr i natural

o

: speech This means.that children can hear well- modeled Speech and: hear: the mtoxiatton used e oS

when wofds Zr\e read in meamngful phrases Since-the sentences are in a story contexf%y &ar; - “”Vs

beread with heightened dramatic impact. | - R
The PERC Talking Page, very similar in concept to the Discis Books required a )

‘mainframe computer with an expensive touch-screen. The speechlproduction devieg used was ©

only minimally rellable Discis Books makes use of newer technology with its use of a mouse to

| replace a touch- -sensitive screen and a CD-ROM dnve The books, besides havmg the sanie

ab111ty to read sentences or 1nd1v1dual words aloud to chlldren that the Talking Page had, add

| syllabication, deﬁm\t:ons and explanations of 1nd1v1dual words or phrases foreign language

translations for individual words-or phrases, music and sound effects on page turns, animation of

page turns, and two levels of embedded information .in‘ the pictures. One advantage of both the .

~ PERC project and STORY WRITER which is lacking 1n Discis Books is the provision of a

method to insert stories dictated to the teacher by the children. CD-ROM discs, once made,

- cannot be altered.
Discis Books and Talking Books

Talking books provide an ine'xpensive way oﬁﬁ;resenting 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 mtf\talkmg books are the posslble inattention of chtldren during their

llstenmg to the tape and a reading pace which is too fast for the children. Discis Books minimizes
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these two ,difﬁculties by requiring childrento"clicuk on each sentence that they wish'to hear. This
':~en'gages’théir attention \yl:ﬂe allowing them to repeat sentences read faster than their reading- B

? speed. This comIol also encourages them tofocus their attennon on the story as no more than one
- sentence is read ata ume-and they must click on the next-sentence. The control also encourages

- S repeating a word or sentence as often as is needed as well as gomg back to a previous page to

F-E gcheckaforgotten fact. | L

o~ —~

D15crs Books have a greater depth and control of mformatmn than do talkmg books Not

only is the story read but individual words can be checked, thus remforcmg the match between a

. word and its sound in the chlldren S mmds As well there are the other features mentioned |
ab;ve definitions, syllablcauon .forelgn language translatJons mu51c and 1nforrnatron embedded

in illustrations. The computer is being used to provide this greater depth and control, a task for .

which it is well suited. -

R
] * Research Design

The\study isl'composed of two parts: case studies of students interacting with the .
| computer and interviews of ﬁlﬁts involved with reading education after they experience the .
computer materials. o . - ' : '
In this study, children from kindergairten to grade three were observed in order to provide
e observations over a full ran ge of literacy levels. ‘Grade three 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 developin'g _reading skills. Three boys and three girls
were used from each grade level in order to allow for individual differences and to provide some |

. " 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 skills.

%
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F . -
: T\\;O schools were.approached in October 1989 for permission to observe students and

teachers usmg the DISCIS Books after they had seen or heard about the study. Once the schools
returned thelr acceptance, the investigator sent mformauon and consent sheets to the schools
along with a hst of students chosen to participate. This list was detenmned by havmg the
computer generate random numbers usmg the numbers of boys and glrls in each of the classes
mvolved Although only three boys and three glrls would be chosen out of each class, ‘ﬁve |

E ‘randc)rn numbers were, generated in order to allow for parental refusals or child absenteelsm

Case Studies of Stndeﬁm .

Because of research and development delays, observauons could not begln until February
| 1990 Once the final versron of the Macmtosh program was received, the resgarcher spent several
"days in each school. Chlldren came mdmdually for their session w1th the D1s01s Books.

Th_ey were shown how to interact with the Discis Books and some of the choices available
to them. 'l"hey v;fere taught how to use the mouse and given practice on the title page in listening - |
toa sentence, in clicking on a uvord to hear the pronunciation, in clicking on a picture to see and
hear the picture's name, in turning the page. This order of introducing the options uvas kept
constant for.all students. They werenot shown 'other choices such as revieWing words in the |
recall list 5o as to lessen the number of items to remember.

Once children understood the program and had practiced making these choices, they were
left 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.
o An obser\lation tool. refined through use in a pilot study, was used by the researcher as
students worked throu gh the computerized book. (See Appendix D). This tool was employed to B

note Student attendmg behaviours, student comments, the book features they used and the length

Q
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of time during wh1ch they appeared to be capuvated by the new expenence Of pa.rtlcular mterest
were:_1) the effects of music and illustrations on the children as showrf by thelr comrhents or
behav?o\u;'bthelr clicking pattern, and 3) the length of time they worked mth the book. - B
‘Students used the computerized book as long as they liked. After they stopped they were,
asked to brmg up their chair to the desk fora closing i mterv1ew (See Appendrx C for the
interview quesuons) These questions focused primarily on the children s affectwe response to .
_reading and to the use of Discis Books. The questrons were dehberately de51gned to be open-
ended so that the books could be assessed from the chlld's point of view and non-conventlonal :
responses could be collected as well as the more expected ones. |
Children came to these observation sessions with differing reading abilities‘ahd attitudes:
so the questions as well were meant to provtde background information on those factors Wthh
would influence their observed behaviours. The same questlons were asked of all chlldren i

interviewed so that responses within grades could be compared.
Extra Student Observations

Because observations of only first-time use would be severelS/ skewed by the novelty and
'unfamiliarity }factors, accommodations for additional observations were put into the research o
design. These entail repeated use, either on.need or volunteer basis. . |

Two students from each grade level from the Vancouver school were given' the
opportunity for repeated use. These students were chosen by the teachers in order;to. observe the
effect of the Discis Books on students who experiencetreading difﬁculties" Itlwas felt that the -
additional practice in reading would be of benefit to the students at the same time as gtvmg the
researcher additional observations. As well, these students were chosen because hardware and
tme constraints will likely orient school use of Discis Books to those'students who need more

reading practice. . ' *

&
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These observatlons become very importarnt in the context of this study as it is the students
repeaung thelr expenence who can glve a truer indication of the interest factor of the Discis
~ Books. The repeated use of the Discis Books also increases their comfort level with this |
technology, children can concentrate on content rather than on method of presentation. As aresult |
thetr actions can be assurned to be more self-determmed than acmdenta] | |
"The Tale of Peter Rabbit" was used again as it was the prototype and the only one
avallable To g1ve the chﬂdren greater control during their second session over the book's
presentation, the chtldren were shown how to get deﬁnmons (press—and -hold). The option for
turning the page silently had been planned but students had so much difficulty turning the page
that this option was dropped for this short term use. It could be used with students more
_ experienced with the mouse. 7
| These observations of repeated use aimed at determmmg the i mcrease or decrease in
interest in cornputenzed books the pmposeful interactions with the same book and the relative |
frequency of use of the different features ‘as students became more accustomed to this readmg -
medium. | | | .

" Observations of Discis Book use in leisure time (noon hour) were also made in order to
determine the quantity and qnaiity of independent use and the appeal of the Discis Books outstide
of the researcher-deterrmned experience. The grade level of the retumlng students the time they
ge:oted to the book a?td their pattern of interactions in the self—lmtlated experience were noted ‘
TherE' were no t;estncttons or expectations placed on the children's use of the books for lelsure A
tlme use nor were there%ntemews conducted after this use. This was done in order to create a .
freer atm%sphere for self-motivated discovery.

3 .Because the observatlons were made on the basis of one-time use by randomly chosen
o students ar on repeated use byastudents with special needs, these observations are important in

" assessing the ability of the booksto captivate interest at all early reading levels. The interactivity
4 - '
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with the Discis Books during the leisure time use could be assuttied to be more self-motivated than -

ww

possibly accidental interactivity of unfamiliar users.

Data Collection

~

Student data came from two sources: the observed behawour of the chtldren dunng thetr

,_4

interaction with the oornputer and the answers to the interview ques&pns 'fhe answers would o

indicate their affective- response and attitudes to readtng and the use of the DlSClS Books whxle thc ‘
children’s behav1our would be an outward manifestation of the same interior realmes 'I‘he
behavioural data _mcreases the vahdlty of the children" s\expressed views about the Discis Books as
it glves an ob;eetlve measure Thelrresponses durmg the interview portlon of the case study
could be influenced by several ‘factors, such as a des1rc to please an adult strangef, dtscomfort in
bemg alone with a stranger and fear or shyness before that stranger. r - '
' : t T : : . /

Adult Interviews o

Although it is the children's 1nteract10n with and learmng through using the stcxs Books
that is the primary focus of [hlS study, it was feIt that adults engaged in Lan guage Arts or parents
of the children learmng to read could provide valuable 1n51ghts in how books in this medlum can E
be utilized effectively. Their observed reactions while they used the Discis Books could also gttze i
the company valuable information in designing future bodks. . |

Two members of the Education Factilty, primary teachers, school hbranans and parents
of kmdergarten to grade three students were approached by the researcher to parttcxpate in this
study. Thg faculty members and the schoo} hbranan of each school were included in the study
because of theg;knowledge and experlence of chtldren s hterary interests. | |

Each adult received the same mstructlon in using the Discis Books as the éhildrcn had,‘ but
he/she also received inst;'uetjon in configuring the book before heg/she started. The adult was told

-
&~
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he/she could qu1t the book at any time but that the researcher would be verg mterested in h1s/her

oral comments whﬂe the book was bemg exammed These comments were&then noted * ST :

a bV

After the adu'lts had expenenced ‘as much of the book as they mshed they were mwted to
answer interview questions (See Appendxx 0. Asuuth the chIId‘ren% mtervrewtjuesuans these
| questions were left open—ended in order to pergutﬂovel and unexpected responses. The quesuons
about how. the‘ books can be used i ;n the classroom and how teaehers can mcorporate 1t in thelr

teachmg were asked-m order to Prowde recom;gendatmns to teachers for potenual usesina

classroomsettmg - . E e e L

A

Limitations ‘of the Study - -
Althbugh DlSClS Books caryprovrde a great yanety of features these ch01ces werc not a;;@%.ill
presented to the chﬁdren becag;e it. was fﬁlt th%it too many featureefmlght have confused them ‘

when they were unfamiliar with the boolc The DlSC'lS Books prov%e three ways of ch“élcmg the

%

mouse on any object. However, it was declded to keep the 1nstruct1$s very s1mp1qon the first

:ﬂl;
e

8 . - R S

™o

exposure to the book by conﬁgurmg all mouse cholces fo have the same result. Th1s would allow “

a focus on the length of time that the book sustamed their i mterest, the purposefulness of them .

clicking patterns, and the effect of music and 1llustrat10ns Of course, different instructions in ‘

-introducing the book and the use of alternate conﬁgurauons would glve dlfferent results
Children from only two schools were used. Since both schools are very mterested in

computer technology, conclusions drawn from this study may aot apply to other schools w1thout

-
4 a

that interest.
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| Cﬂapter 4

" Observations and Discussion of Results’

2 e e

R,

Observatii}n Conditions

- School A, a rural school, set up the computer in the library for the study. Students came o

tothe hbrary for their “éork on the computer and the interview questions The computer was set .

e =

xup near a corner wall with the student facmg the. center of the library so-that the screen could not

be seen by other students. ' . o CT |
)} The researcher stayed in this school for three full days, Tuesday, February 13 o

Thursday, February 15. The fourth day s observations were cancelled because a hpavy snow fall

=
f

made the presence of the three remaining stud ts doubtful.
' Because of the computer's placement in the library, thpcomputer was v1$1ble and easrly
accessrble by students in their free time. The researcher remaméé durmg the noon hours to

observe lersure use of the Drscrs Book ‘Even though the Wednesday noon hour was ﬁlled with

!

Valenune s Day parties, students came to use the computer for part of the noon hour

The snow fall of the third day prevented many student§ frorh attendmg the school S0
observations of specral needs students were arranged durmg thlh day and therr parents

perrmssrons were obtamecL L ,-2 . :‘}/:, C N

»

School B, the urban school, set up the computer in the corh_guter Iatﬁdurmg the first week
.and Lhe new lrbrary during the second week These rooms W’ere kept lockedgiunng noon hours. °
Students came to the room for the study and their i mtemew The library had lrbrary aides |
workmg on shelvmg the books during the observatwn Large panels were placed behind and to

the side of the computcr to provide some pnvacy

Theresearcher went Tuesday and Wednesday (February 20-21) during the first week and

-, for four mornlngs Monday, Feb. 26 - Thursday, Mar. 1) of the second week. During the second

N ="
&
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week, the students who had been chosen by their teachers for extra’practice wereobservedover a .
pertod of three consecutive days for repeated expenences of the DlSClS Book |

As can be seen from tables 3 and 4, there are occas10nally more girls than bo_ys chosen °
from a class even.though the schools had been asked to select three boys and girls from each
Ylass. In one case, the boy who had been chosen was absent and a girl whose parents had glven -
their permissmn was substituted. Smce extra observatlons 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 Chosert Students.

As Students worked ﬂuonghcme Discis Book,&thc researcher noted their pattcrn’of
i'ntcracti.on with the book, the time they spent on each—page,_,,\on what they clicked for each page,
and their behaviour.. If they seemed to lose interest, they were asked if they wished to stop. o
Howevcr, if they desired to continue they were allowed to do so. When they finished the hook or;n
-decided to stop, they answered the interview questions and were thanked for their participation.

Tc 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 thcﬂDiscis Book for several sessions begin with the letter P.

Table 3 is a compilation of student total time in minutés, the last pagc they worked on,
their relative perccntagc of time using Discis fcatures (sentences S, words - W or plctures P)
special strengths in them or in their attcntiveness to the book, problems they had with the mouse~

or with their reading, and visible learning experiences with using the book or, with their reading.

=
Insert Table 3 here
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. Table 3 - Randomly Chosen Studens

End Features - %

Sn'éngih

skip 5 pgs.

-

Name 'Gfade Gender Total Weakfxe'ss Improved
' ' time * _page .S W P A .
Adm K M 2 220 40 40 _rev. order
Aex K M 11 6 100 mouse  word order
Angela K F 0 7 35 30 35 mouse  word order
Alice K F 28 . ‘19 75 .25 music  mouse |
' Earl K M 35 11 35 45 20 music  rev. order finds word
Eric K M 6 2 100 "
Emest K M ° 6 9 80 20 pic/word
Eve K - F 14 4 10 40 SO picuires‘ skip 2 pgs. h
Ein K F 25 15 9% 10 guiess wds.
Ethel K ‘,F 47 27 70 20 10 music  guess wds.
Bob- 1 M 9 21 60 4_0 o skip 13 pgs.
Brian 1 M 18 — 25 60 40 | ‘skip 3 pgs.
Bamy 1 M 40 27 50 40 10 tracking page turns
Betty 1 F 33 27 80 20 tmclcmg ___ page turns
Barb 1 - F 29 20 80 20 music  skip 2 pgs.
Bv 1 F 43 27 65 10 25 music  skip2 pgs.
Fred 1 M 22 14 10 80 10 music  rev.order
Frank 1 M 38 I 20 40 40 ~ saying wds.
Feyd 1~ M 53 27 30 40 30 otal pract. | vocabulary
Fran I F 2 27 9% | 10 twacking
Fajek 1 F 45 20 %0 10 mouth wds.
Flora 1 F 30 27 40 10 50 tacking mouth wds.



Name Level Gender Total [End Feamres-%  Strength - Weakness Improved
. Time Page S W P '

44 27 30 60 10 tracking

Carl _

Cindy 25 27 75 10 15 music

Charlotte 0 27 9%. 5 5 B “skip 5 pgs.

Candy 7 271 5 silent rdg. |
Christine 20 27 80 10 . 10 music page turns
Gary 25 22 10 50 40 mouse word order

' Greg 12 21 80 20 . :racking

Gina 21 27 80 20 tracking

Grace ' 28 21 8 10 5 rhousc page turns

3

‘16 27 8 10 5 tracking_, mouse page turns
26 27 5 30 15 silentrdg. mouse

e
W OW W W W W W W W NN N RN RN D N N

David 14 27 100 ! page turns
Don 18 27 80 20 — page turns
Dennis 14 27 85 5 10 tracking skip 1 pg. page turns
Donna 9 27 silent rdg. |
l?awn 19 27 65 15 20 music page turns
John 14 27 10 10 silent rdg.
Jim 20 27 40 60 involved _ page turns
Jean .20 27 50 10 40 tracking p":ige,tums
Jill 13 27 silent rdg. .
Joan 35 27 50 10 40 . diffic. wds.

' % . g

61 ! <



Angela -

Adam
Alex

Emest -

Eve

Ethel
Bob

Brian

" Betty

Barb
Bev
Fred

" Frank

Floyd
Fran
Faye

Flora

—r [

Student Grade Listening _Reading

Y - pictures, excit.
Y - pictures

Y - new words-
Y - fun

Y - fun, pictures
Y '_ liked story
'Y - fun, nice

Y

Y -.Vpictm"es

Y - pleasure

Y - interesting.
Y - Iedrn, relax
Y- neaf

YV.

Y

Y - nice

Y - interesting

Y - rabbjts

Y - learn, 'mtelj.’»

Y - fun, excit.

Pref. Reason Anothcf?
Both  neat N
’ Discié vasound Y
Book néw words Y
Both | like 0 listen Y
Bottl : h r;ading, ;’nouse Y,
Discis like computer Y
Book  easier, know v:?ds. N
Dlsas ) picturés - Y
DiScié : say.s"wds. R ‘
i)iséis >~ alone ' Y
Y - fun . Discis -story, pictu‘res 7 Y
Y - need Book nec’d to learn | Y
Y - fun Discis | listen, pictures Y
Y - & Book | put ﬁhger on-wds. Y
Y Book Y
: Discis music, reads Y
N-rcpeating  Discis Y
Y -fun Discis lots of words Y
Y - interésting Discis.- re;ds for you Y
Y - fun Discis ~"move stuff around Y
Y -4godd ‘Discis’ . turns pages, fun Y
:Discis | Y

b 4

'S
L

D ey

Y



Student Grade ~ Listening  Reading

Carl

3

Y - most bks.

Pre:“l. . .Reason . - ___Another?
Y - activity N - too hard  Discis reads, words read | Y
Y - nice N - lack practice Discis  lisen Y
| Y- fuh, advent. Y - neat stories Bopk " turn pages, skip’ped Y
Y o . Y- pictures | Book screen hurts eyes Y
Y - fun, neat Y - fun, predict DlSCls music, pictures Y
Yy Y-leam ~  Discis pictures LY
Y- adventures N - boring \ Discis .reads Y
Y -pictures . Y - funny Discis - clicking . Y
Y - Y-fun ° Discis - l.sent‘e.nces read \. Y
Y - nice N | Discis . more fun Y
Y - Y-leam Discis ,don'thavetohold. Y
- ifgoodones Y i can predict | v Book  tum pages, read Y
Y - fun depends on bk. - Both r_nusic,_readi;lg ‘ Y _‘
Y ~Y-leam Discis - .ré}ading : Y
Y - music Y - neat, n{ystery Discis mdsie, page turned Y
Y - interesting Y - fun Book  longer, read over ti“me Y
Y - fun, exciting Y - learn Discis music, wds. read Y
Y ‘-:ac!ti‘vity, fun  Y-fun Discis . pictures, wds. read Ys -
Y - ideas - Yy Discis  pictures
Y - surpriseys Y - fun Both clicking ‘y
Y - p{cs.,chars. Y- excit.;learn Discis reads
Y -listen Discis

didn't have to read Y -

¢

-y
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. Table 4is a compllatlon of their answers to the interview questlons Full answers as well o

asa short descriptive’ summary of each chlld's mteractlon with the D1sc1s Book can be found n: 7

-Appender ' Ty

~

s

‘Insert Table 4 here

A

Discussion of Re_sults of Randqmly Chosen Students
Learmng seemed to-be occurring on the part of most ch11dren who stayed w1th the D1sc1s _
Book. Evena lcmdergarten Chﬂd wh clicked ‘only on the prcture (Eric), mtght Iearn that textand -
sound were related beCause of the p1cture labels that appeared En@t cl1cked ona p1cture and
then found the same word in the text. Earl bcg&n to recognize a partlcular word in the text: Erm |

and Ethel began to guess at words that they had met prevtously in the story.
. Grade ohe students sometimes used the book to practise thelr readmg Alex and Erin

’ chcked mostly on words saymg some before chckln g. Faye and Flora mouthed@he words of the

'text as they followed the reader Frank said words both from the text and from the p1cture Floyd
used the book to practlce oral reading, clicking on unknown words. The number of words he
needed to check decreased during his session as he became a bit more fluent. ]
Eleven students from grades one to three learned to turn the page with- the reader ThlS “
learnmg is in gettmg used, to the program or leamning the 'rules of th}s envuonment ‘ -
-Joan (grade 3) chcked on deficult words. For her, using the book would improve her ©

| vocabulary

The dlfﬁcultles that the 43 children had with the Discis Book can be deded mto tWo parts:

’ problems vﬁth book use and readmg difficulties. There were seven children who had drfﬁculty

_movmg the mouse and another elght who sloppedpagcs because of chckrng too many umes on

@



the page corner. This does not include the students who skipped pages and retumed The
problem is that continuing pages (those with the same 1llustratton) turn qulckly while new pages
~do not. Childreh seem to thmk the computer has not accepted thelr chck and so chck again. A
poss1ble 1mprovement in the program would be to show them that they slmply need to wait for the '
CD-ROM disc to be accessed by hlghllghttng the page corner when'lt is chcked Otherw1se, both
these problems can disappear with practtce and 1mproved motor skllls or. hand-eye coordmatlon

Some students began to wait after cllckmg ona page corner. Another student Grace, held down

, the mouse on a page corner untll the page tumed
*

+ Children also had difficulty in their readmg skills. Two kmdei'garten children (Adam and ,

: Earl) and one grade one child (Fred) clicked on words in reverse order and did not improve durmg

]

their session while two other klndergarten children (Alex and An gela) did i improve.

b

EN

The two main points that the research focused on were the length of time that the children .+ <
were interested in the book and the pattern of their%'interactions.“ Because most children stopped
working with the book when theyﬁrea’ched its end, Table 5 shows the mean number of pages pad 5
‘ by students of that grade and the ‘number of children who finished the hook.-

Table 5 - Time and Pages Read of the Discis Book by Randomlv Chosen Children

. '
Grade ‘ ('Number . Memn , &Meannumber \ oNumber
v time (min.) __of pages , tinishing
K 10 18.4 o8
1 12 3.7 T s 6.
2. 11 213 255 .8

3 .10 ¥7.6 270 10

| S ® B U .



The pattern of the children's interactions with the Di—scis Book are shown in Figure llas a
mean percentage of the interactions that .children had With the book (See Table 4). The results
were separated into grade levels in order to observe differences between the grades.

‘Figge 1 - Mean percentage of book features used by randomly chosen children

Pen:enfage
60
50‘
40 39.0

30 285

20

10

Grede K , 1

(N}
Nt

.-

The perccntage of sentence clicks increases over the first threle gradcs7while -'the percentage:
.of word clicks and picture clicks decreases.h For grades two anci three, the time spent in silent |
reading makres it impossible to know which feature might have been larger. The pe;ééntéges in
these two grades fpr silent reading were: 13.2% for grade 2 and 28% for grade 3.

| Taking th& means for a p::ttem of iilteraction does not give as accurate a picture of

interesting possibilities as by looking at individual cases. Some students were unique in their use
of the book. L . » | |

In kinde;garteh;, Aléx clicked his way through six pages on words only. Alicc clicked on

sentences and a few words. Eric clicked on two pictures only while Emest clicked on s‘ei\'tentccs_

K . .
- * Y N
L

and a few pictures. Erin-clicked on words and a few pictures.
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There were also specm] cases in grade one. Fred, as already mentioned, stayed almost
exclusively with words and chcked on them randomly or in reverse order. Floyd read the story
aloud for the ﬁrst ten ;ﬁgchckmg on the words he needed Fran spent most of her ume |
cllcklng sentences Faye spent most of her time clicking words Frank spent all hxs consrderable
‘time (38 minutes) on one page, alternatmg between sentences, words and plctures

-

In grade two, Candy read silently, clicking on only afew words wh11e Gretel, who- a}so ;M

L < £

read silently, clicked occas1onally on sentences, words and pictures. Dav1d in grade three,

clicked on sentence speakers; Jim, on sentence speakers andglctures Donna, John and Jill sead

silently; only John clicking occasionally on a word or picture.
One Time Use by Special-Needs Students \

In School A, teachers requested. that three special-néells students be glven the opportumty
to work with the Discis Book. Parental approval was requested and obtamed Three students, a
heanng impaired student in grade one, a learning-disabled student in grade two and an 1mrmgrant
student in grade four worked through the Disc#s Book under the samé;,“conditions as had»the ‘
randomly chosen students except for the presence of teacher aides in the ftrst two cases. The
observations for these students are compiled in Table 6 (See Appendix i for the recording of the{ ;
full observations). As Dan was the o‘nly‘ one able to answer interview questions, there isno ¢

separate table for his answer. Instead, they have been included in Table 4.

i
»

* o

Insert fable 6 here

N
N \*4‘!‘

FYTs
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Table 6 - School A Special-Needs Studen

NE}“C Grade Géndﬂr Total ~ End FeMs - %

Strength - Weakness Improved
Time Page S W P ' -

Bea (hi) | 1 F 3 1 5 choices

Cathy (1d) 2 F 33" 12 30 70 music skip pgs.  verbalizing
Dines) 4 M 8 13 70 25 %5 lacks interest
hi - hearing impaired 1d - learning-disabled . esl- English second languagc;

E

aa

o=

68



. Disc_u_.‘r:sion‘ of Sp’ecial—Ne‘ds Stirdents for One-Time Use NG

| Of the three students using the Discré Book for this one-time use, only Cathy seemed to

benefit from it, staying for ag_extended penod of nme She enjoyed the music and used the book
to repeat. words to her teacher aide.” The teacher aide had to respond Atone pomt shortly after
Cathy, started, the teacher a1d.e left for a few minutes and Cathy repeated a word until the .
researcher it/epeated it back to her. 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 tgacher aide said it correctly,‘ she repeated it correctly. She would also |
make motions to explarn the word, such as straight or underneath. Occasionally the teacher aide
| would say it in a sentence, taking the place of the deﬁmﬂon and example feature of the book.

| Other drscussxon ondthe time and patterns of these children will be incorporated with the .
di;cussion for the results from the other school's teacher-designated students. There are learning-

disabled students and ESL students in the second school as well who used the Discis Book.
Repeated Use by Teacher-Designated Students

The longer time periodin School B allowed for repeated use of the Discis Books hy two
children each frorn grades one to three chosen by the teachers for extra reading practice. -
| These students were given the same instructions duringtheir first session with 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
held on three consecutive days except for Patrick 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 th—e last day,

one at.-8:40 and the other at 11:40.
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Observanon results for these studcnts are complled in TabIe‘?‘ Th&pcxcentage of Discis

Features used is a measure of the relative time of the student's usmg 1t Besxdes sentences (S)

words (W) and pictures (P), definitiong (D), a feature shown to them thc second practlce time, has :

‘been added:

Table 7 - School B Teacher-Designated Students

s

E3

Behavioral changes

Name Grade Gender Total End- Featurcs %
Time Page S W P D
Paick 1 M 17 11 50 30 20 - interested,involved 1st time
‘ 16 19 40 20 5 plays with menus after few
12 21 30 10 - minutes and skips pages both
, second and third times
Patty (1d) 1 F 20 1 10 70 20 poor clicking, coordmauon '
, . 20 6 40 50 10 aimed at sentences
15 9 50 50 clicking getting better
Paul 2 M 36 27 S0 30 20 involved, clicks many words
) 23 27 70 5 10 15 occasionally read with/before
21 27 85 5 10 *more s. with/before speaker
Peggy 2 F 33 27 50 20 30 - | involved, says some words
21 27 60 20 20 tracking lines with mouse
16 27 90 10 attentive, enjoys sounds
“Peter(esh 3 M 32 27 S0 5 .45 involved, wants definitions .
’ 27 27 55 5 30 10 tracking, says picture labels
30 27 65 25 10 second and third times
Philipldy3 M 32 12 5 65 ‘30 poor coordination, random w.
16 20 20 80 Y bottom-up left-right w. order
15 6 30 40 30 - some words in order .

A

The tcacher;designai%d 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).



.

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

purpose of these questions was to get student evaluation of tilc book by students who had a more

prolonged exposure to it. The answers to these questions are compiled in Table 9. (See

Appepdix‘ K for full answers).

Table 9 - School B Teacher-Desi

tudent Answers to Ending Interview Questions

itudcnt Grade

7

Patrick 1
Patty 1
Paul 2
Peggy 2
Peter 3
Philip 3

W

story, comp 1ter
—

Like about Discis Learn Suggestions for Developer
story, fun words like to type, have keyboard
pictures, music bunny

pictures, words, mouse * change étory ‘

funny
music, story, computer

bird singing, story

~reading, words

English words

story

‘moving the mouse

71

Table 8 - School B Teacher Designated Student Answ iew Questions

"Li tening ] R ing _ - Pref, __Reason. AM
'P;m'ick - 1 Y -like story .~ N-hard Discis like cofnp}]térs Y-
Patty 1 Y-fun Discis » Y
Paul 2 Y- fuﬁ, happy end Y - goodtoread Discis don't havé to tu?ny page Y
Peggy 2 , Y-fun Y - fun, learn Discis.  interesting , Y
Peter 3 Y- characters Y - fun, quiet same using mouse Y
Philip 3 Y g Discis Y



Discussion of Repeating Students’ Use of the Discis Book

The teacher-designated students of School B were varied. In grades 1 and 3 there were
learning-disabled students. In grade 3 there was an ESL student as well. The other students ih‘ |

_grades 1 and 2 were low level readers. Table 10 shows the mean times and number of pages read

_per grade. The tWo 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

P

with repeated use. . gz? .
Table 10 - Mean Ti :
.
Grade Mean | . Mean ' . o L
\ Time (min.) _Page S
1 First 18.5 60 &é" _,
Second 180 19 I A
Third 135S 70 i o
2 First 34.5 - 270 ST R .
Second ' 22.0 27.0 . | R
- Thid - 185. 270, e
3 First 32.0 19.0 |
Second . 21.5 . 215 )
Thid Cows o 16

The ESL student in this school worked for a long period of time each time. Hé‘and the .
two grade two students spent most of the time on sentences and some on deﬁniti(ﬁs; They spenf

less time on pictures each time and none on words the last time.
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The learning-disabled students in grades one and three spent more time on sentences ahd
less time on wordg as time went on but while one decreased on clicking on pictures, the other
spent as ‘much nme the third time as the first. Itis these learning-disabled students and the other
grade one boy who spent more time-on the settings for the D1sc1$ Book that lower the mean pages .
-read in grades one and three. | |

Figure 2 shows the Change in mean pattern of intetaction over repeated use of the Discis
Book by the six children. The percentage of time spent by Patrick on book settings has niot been
' mcluded These were 5.8% in session two and 10.0% in session three. |

Figurg‘ 2 - Mean percentage of book features used by repeating children aver sessions - -

Percentage

Session 1 2 ‘ ‘ 3

Ascan be seen in Figure 2, sentence clicks inmase'Wh-iJe word and picture clicks
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 difficulty handlm;' the
mouse and could cope only with chcks
; A gain, mean percentages do not show the individual flavor of the sttldent's unique

, patterns ofinteraction. Patrick, a very active grade one student, worked very closely with the
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book the ﬁrst tlme he met it but on 1 second and thtrd encounters, he concentrated less on the story
and more on the book settings. He learned somethmg durmg hlS sess1ons but not necessarily in
Language Arts. Patty, the other grade one, feamed how to use the mouse and worked hard to
move it to where she wanted. She started wnh alow percentage of time on sentences and a hlgh

percentage on words and ended with botf & ual by the third time.

Paul and Peggy, the grade two students increased to a high percentage of sentence clicks,
spend;ng the rest of the time on deﬁmtJons or a few pictures. Both of them used the book to
practise rcading, saying words and even sentences with or before the speaker.

Peter, the grade three ESL student, ‘wanted definitions fror; the very first titne. He made
good.use of them when they were enabled, clicking on the ones he had asked the researcher the
previous session. V‘Ph.ilip, on the other hand, had poor coordination, straining with the effort-of
moving the moudse to click on'words. 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 beginning to
click them in order. He also increased slightly on sentence clicks.

These students, although some had learning disabilities, 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.
There may have been other factors affecting Bea as well, such as the presence of three adults: henr

teacher aide, the librarian and the researcher. . o
Discussion of Results of All Interviewed Students Using the Discis Book

Ot" the 52 students participating m the study, many displayed a keen interest in the Discis -
Book. Of the 50 students svho were able to answer the interview questions, 35 said they \ ¢
preferred the Drscrs Book to ordinary books, sv( said they liked them equally while nine preferred
books Forty Clght of the 50 students said they would like to work with another DlSClS Book.
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\ - - -
 Table 11 - Children's Levels of Interest in Reading with the Discis Book
Grade Number of students Times used Interest -
K 22 1 Low
1 special needs | 1 b 1 Low
¥ 4ESL 1c 1 Low
K 4d 1 Medium
1 e 1 Medium
1 1f 3 Medium
2 3g 1 Medium
3 <\A ~ 2h 1 Mediurn -
K | 4 1 . High
1 10 1 High
1 special needs pi 3 High
T~ 2 special needs L 1 High
2 8 1 High
2 #2 de __ High
3 _4 '8 . High
3 special needs, ESL 2k 3 High
"2 Adam and Emest d Alex, Angela, Eric énd Emnest h David and Dawn
" PRBea é&Bob- and Brian - 1Party
° Dan f patrick j Cathy N
g Charloite, Candy and Greg: k Peter and Philip
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~prefcrencc for books and;’or a dlslxtteresnm uslng another stcas Book. Medlum 1s gwen for _

usmg the book for a short hme havmg a desu'g to do anodwr one and the observcd imerest durmg

thelr sessnon‘ nghrs glvén for workmg m@l;ﬁac‘boak a long nme or ﬁmshmg it, expressmg the

desu'e to do. anOthcr one and the obscﬁved interest dunng thelr session.

E h )‘ .-
i e — y
T § - Insert Table 11 here -
= - . - . ' “t v"f y
S P e
& i ; ST -
kS It is interesting to note that five out of the six students.repeating their experierice of the

Discis Book demonstrated a high interest level. Andihcr interesting fact is that four of the six
special-nééds children were in the high interest grouf;, two of them being also in the repéating

1

group.

Putting the number of students per grade per interest level can also.be 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 medium interest percentages decrease over the

e

grades while the percentage of high interest increases. ‘ ’ .

Insert Figure 3 here A
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. Figure 3 - Interest levels in the Discis Book per grade - ) ’
s L .
. 51 , N -

ak

Percentage o , R

s 80
60
40

20

.
3 o N
- r :
i )
B 2
£ Coar p+
& o ¥
p -
f
R
-
M 1, ' *
g
A T
i z - B s
T -
B @’
-
1]
f
o~
B n
F i
o
©
-
.
A .
. F
g

77



=3

.2

Leisure-Ti(lg_e"l{'i‘e R ) g “a

.

In School A the computer was left set up‘durmg the noon hour° any student requestmg toﬁs;,t

1

view the DISCIS Book was allowed access Thrs occurred durmg three noon hours _ S ‘“"‘a:
Students coming dunng the ﬁrst noon hour cormsted of older students ‘who had been in

the Ilb;rary durmg the morning and were curlous about the program. .

"I‘he ﬁrst group usmg the D1sc1$ Book went through the story and then went back over

specral sounds and the pronunc1atron of some words after wh1ch they would glggle together The

the chairs. . - oS T t o

mouse was controlled by the oldest girl of the groupt There were twoichalrs 50 two stood behmd

r s
- by o

a

Two of the younger members of the ﬁrst group stayed for an extended ume tor have thetr :

%

turn controlling the mouse. Again, one member controlledthe mouse. They went back over the

story, cllclcmg on words, sentences and p1ctures Théy mntated the male voice's pronunc1auon

and on page 16 they sa1d a sentence as well with the reader. ~ - -

A new g1r1 came in near the end of the hoon hour She chcked on sentences and words

c .

She was Jo1ned by a friend who glggled with her over speC1al word pronunc1at10n

X

Comments durthg the first day "I ltke the sound effects" by a member of the first group
and "This is fun" bya member of the second group. | ) )

[

. The second noon hour students were some who had watched for a short ume durmg th,c

5

ﬁrst noon hour but had not had a chance for personal expertmentauon The mouse was controlled

&

". by the ﬁrst person who arrived whtle her fnend watched Sentences, ptctures and occasiopal

T et

words were chcked The ﬁrst girl stayed for the full half hour session while her fnend left after

20m1nutes . S S - ,



’
2

The thlrd ;100n~hour students included two grade three students (i)awn and Don) who had
beevn randomly chosen to use the Discis Book once and vs;ished to try it again. They were both
excellént readers. - . ‘ 4;

Dawn demonstrated the book to other members of the group and contfolled 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 speakers. Clicking was mainly on the sentence speakers.

/ Dbn’ watched a group, showing them how to work the scroll bar al_;1d taking over after the
- group finished. Don clicked on sentences, words and bpietures. He also e;cpeﬁmented‘ évith
clicking words faster than the computer could! keep up with highlighting. |

- 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

Discussion of the Use of the Discis Book in Leisure Time

All the students coming to experiment with the Discis Book were from grades three to
seven. The two grade three students were amorng the ones randomly chosen to use the DlSClS .
Book. k

Durmg multiple group work, there was a tendency to click on words arid g1ggle with the
pronunciation or go to pages for which there were special effects. ‘

Mouse control was assumed by one member or when shared, could become a-contentious
issue. In one case, the oldest member of the group controlled the m(\)use;. In 6jh§rs, the first

member arriving took 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
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Table 12 - Noon Hour Observations

Gender

, Dagz Number _Min. Stayed Grades ' Patterns
14 15 4-7 3F/1M sentences, comrﬁ;nting on music
o 28 30 4-5 F word, sentence, pictures o

. 2 ) 10 5 F sentences, words

2 2 20 4 , F sentences, pictures, words

15 10 4 - F sentences
3 -2 ‘; 5 6 M exploring features
] 3¢’ .30 3 F words, sentences, pictures
: ‘ﬂ’ d 10 3 M sentences, pictures, words

&

2 two members of first group restarting book

b one girl continuing through the half hour

o

¢ includes Dawn, a randomly chosen student

4Don, a randomly chosen student
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control, group members asked for control o*f the mouse When a rotation pattern was deci_de_d
upon, members counted the number of sentences't)n.thei_r alldtted page and complained if they felt
cheated. o | e

When new members joined a group, they were usually integrated into me'conunuiné
ixpen’mentation or 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
control. These students then demonstrated the program to their friends. |

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 50
their actual time was e)ttended over two groups. The full ime for the.se individuals was used in
calculating the mean working and/or observing time lfor group members. |

Two members of the first group of the first day stayed a total of 45 rhinutes while one
member of the first group of the second day stayed for 30 minutes. The total time was calculated
by muluplymg the number of people in a group by the time they stayed. The average time for the |

14 1nd1v1duals who used the Discis Book during the noon hour was 21.4 minutes.
I .
Time Spent by Children on the Discis Book in Their Initial Experience

Since the ability of the Discis 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 child. Other factors could also account for time spent on
the computer, such as novelty in first time use, interest in computers and interest in stories. ’I"he
decrease of time over sessions by repeating students point to the existence of such factors. This
mean time demonstrates the power of the Diséis Book to attract on inftial impact at this time in

/.

children's experience of computers.
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In order to observe grade differences, the means were calcu}ated by gradc as well. Flgure*

4 dlsplays the mean time by grade by leisure-time users and for the total populauon observed.

Fi ‘g ure 4 - Mean time of Discis Book use by, all students in their first sc.ssxom
Time (min.) e
30 - ' ‘ o

225

25 + ..

20 4+ 184
15 |}
10 4}

5 A

w JTTetegaiegeattinecey

‘Grow K 1 2 3 4  Leisure Al

Oge interest{ng result in this figure is that Smdents who came during their leisure sﬁiyed
almost as long as the mean of the total populaﬁon. There was no pressure or interest in their being
there excep;_ by self—init‘iated choice. For whatever purpose they came, the bookjkep‘t théir interest
in their initial experience withit. - ) o

The'highest méan time was‘spent by the grade one's, grade two being second. This may
in large part b¢ due to the eight grade two's and all the grade three's finishing the book. Most
students stoppéd at the end of the book, only Grace in grade two and Don in grade three
continuing. Lé;isure time users spent more time than the grade three students because they did go

back over the book to repeat special sound effects or word prominciations.
Interviews with Adults

A variety of parents and teachers as well as two school librarians and two Education
N

Faculty members involved in Reading Instruction were approached to view thé Discis Book and
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comment on ItS .use for- La.nguage Arts and Readlng Instructlon The teachcrs chosen were: the -
primary teachcrs in the two schools mvolvcd in the study The parents were taken from those KT’.‘ s
available, either work:mg in thc school hbrary or coming to collect their ch11d after school

. The sixteen adults were glven the same 1nstructlons as the chlldren w1th the addmon of :

how the book could be customized for 1nd1v1dual necds or for more m-depth study of the text.

- They were then invited to work through the book for as long as they mshed “This time varied

from ten minutes to one hour. They then answercd the interview questlons

These quesnons related to the use of the Dlscrs Book as a manner of presenting literatur.;
in Language Arts instruction. The adults were asked about the positive and the negative aspects of
the book that they had peroeived They were asked their opinion as to how it could be best
unhzed in the school and which students would best benefit from it. The adults were then jnvited
to suggest ways of incorporatirlg it into the Language Arts program.

Positive C omm;znts about the Discis Book by Adults

»

In their comments about the Discis Book (see Appendix L for a full report of their
comments and answers), adults described the book as great, wonderful, delightful, cute,
innovative, stimulating, exciting, excellent, creative, motivating and intriguing.

"'here were many.positive comments ab?tlt the Discis Book features. Three o:)mmentod
on the variety of predentation: picture, text, readinglof words and sentences, ‘deﬁnitions, music
and sooncL ‘Several commented on the ways c_hildrén can learn in the program: pictures that can
present text as well as sound, highlighting of phrases to show readin g direction and to allow
children to match words with sound, definitions and examples to.explain the words used in the .
story. Some commented on the possible involvement of the children through their ability to
interat:t with the book in an independent manner, controlling the book to access what they wish

and need as active learners. Many commented on the natural quality of the sound and voices.
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The music was Qell chosenv, bo.th‘ Me and female voices are used to present gobd pronanciation
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 lisf of the possible or actual aspects of the Discis Books that the interviewed adults
appreciated. The list is clustered about four areas: variety and l€arning aids, student‘ actions, |

sound and customization.

Insert Table 13 here

]
Négatiy__e Comments and Suggestions by Adults

7 | The'si?(téen adults had negative comments and suggestions for possible improvements of
the book. Duﬁng their use of the‘ Discis Book, several noted that the reading of the sentences ran .
on past the words shown on the screen. . Though some of these men»ﬁénéd tﬁe ifnportaricé of the
mapping of words to sound, only three people repeated this criticism during their intcrvici&:.
Other criticisms of the book repeated by three people included some deﬁ‘nitidn's‘being eithér oa't‘of

context or poor (see Appendix M for sample definitions), mouse movement being difficult for
beginning readers and pictures being black and white.

Otheer criticisms expressed of the book were that this book was too lbng and the.speaking
speed was too fast for grade one, the mu§ic was too l;)ng 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. S~ . | - t

Several expressed fears about misuses of the biscis Book. Children may beéomg

dependent on this manner of reading, teachers may use the book as the only way of teaching
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" Table 13 - Numb

R Asnect

o Vanety of prcsentatlon modes

.’ ‘Possﬂ;nhty of Icarrung
| o nghhghtlng ofphrases

K ‘Visual-auditory mappmg

P ;,;yf";;; Plcture label-auditory mapping

Definitions and éxamples '

Interaction or involvement
Student control

Ihdependence " Y

Sound effects and mv‘uysic
A Namralnes§ '(byf‘ voices
Excellence of voices o
Dramatic reading | 5

.

~.Customizing fonts

Choice of second language for ESL students
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o Commem .

A f ,Readmg of sentence words on next pagc’f‘1

BRI Deﬁmtlons out of context, poor examplesa

| - '—_:-.zigi',Noereauwty allowed By bOOk S S“’“C“m’
l mo long forgrade 1a

r-i',

: ;@—" P

B Readmg spccd too fast for grade 1 to follow‘?l

| \Musw {oo long, mtemlptlng flow of the storya } I\
R TMOuse movement d1fﬁcult ' ' 3
Black and white plcturesa R R -3 T
Page turns too slow? : FE o " B R
 Children become dependent on book aid R

Used as primary teaching method, sight vocabulary stressed o . ' 3 ,
Bright children pl/a.)umth menus | ' | 1. - )
Special-needs children have difficulty with choosing 1 )
Readability level too high for special-needs children' . | -
Option to have two reading spee,d’sa:, - ) o ‘, 1
Automatic page turns with sentences2 - 1
Limit customizing of font styles' for bold highlighting o 1

-

Chunk highlighting as done on second text paged

2 Concerns addressed by the company and improved in the release versions
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reading and not teach phomcs and bnghtc i

story Some express@ cauttons that the Dlsas Boo : ;,ot neplace ltstenmgto adu}ts or replace

group reading which mdude human mteracnons and i mput by,.the chxld Other fears expressed

- were that spec1a1 needs chﬂdren-would have idlfﬁculty w1th the chowes the readablhty level and .
the motor skllls and hand-eye coordmatton requned for the mouse movements.
| Suggésttons for unprovmg the program mcluded mak;mg shorter stories for grade one,
'havmg two readmg speeds Wthh can be’ cho‘sen as optlons turning the pages automatically w1th
the- sentence bemg read and ln:mtmg customlzmg of font styles so that highlighting can be done in
bold for the;e sentences Sugge;ttons for usmg the program mcluded keepmg the ch01ces 51mple
for grade one and prowdmg an exploratlon and training period so that students can become
comfortable w1th the prOgmm before they work on the Discis Book on their own. ¢

Table 14 shows the numbe;r of teachers making each criticism and suggesuon They are |

e clustered about pedagoglcal constderattons programmmg difficulties and dec1s1ons fears about

nususe and difficulties and suggested changes Some of these cnac1sms and suggestions have

e -been addressed in the releasc verswns

e

. .“v e PR St
v o L R = N

_ Insert Table 14 here

Reading and Grade Levels Which could Benefit

The adults were varied m piacing the reading and grade levels which could make the most
effect:tve use of the books. Six suggested it be used throughout the primary grades Others
suggested kmdergarten to grade two or grade four, late grade one to early grade two, grade two or
slow grade three, slow grade three, ard grade three up only. The latter was suggested becau_se i? ..
was felt that the Discis Book emphasizes sight vocabulary and children should be ﬁnishedégheir f
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A Three adults suggested that it be"used especially with chrldren havihg trouble reading WhllC
two" suggested that it could be used with ESL students in upper grades as well. One suggested

that adult ﬂhterates could benefit from this technology if suitable stories were chosen for them.

,w},

Ways of Using “t'hé .'lii;giE’Baoks

The adults were asked how the Discis Books could be used in the school. Answers stated
where rt could be used, its relationship to the Language Ans cumculum how the teacher could
use it in hrs/her teaching and how children should be directed in 1ts use.

As to place, nine of the sixteen suggested that i it be used asa learmng station while one
suggested a computer lab. Two said that it should be used mdrvrdually while one suggested small
groups and another allowed for individuals or groups U

l Five adults stated that it should be used for a supplement to the Language A:ts currlculum
Others wished to include it within the curriculum with the book being part of a umt wrth follow-up

activities for the class or follow-up activities for individuals using it at a listening station,
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'f“There was dwergerrceas o whether chlldren should use the book for self—dn‘ected‘ :

plorauon or whether they should be d.trectedm spemﬁc goal. One fe.t that the book's use

S :.E"‘jf:'»./';?jsh0uld be left asa ch01ce by the chlldwhlle another stated that children should use it regularly

/ enJoyed the Discis Book. They diverged cons1derably 1n suggesung .grade levels for its use

Two suggested comprehensron quesupns or d1scuss10ns followmg its use whlle one Wwas against

any follow- up Table 15 presents the number of teachers who commented on each of these

viewpoints. The comments are clustered accorEImg to type where and how the book is to be

', . K
% L

used, how it fits into Language Arts and how chtldren are to usedt: ; B

" Insert Table 15 here

ES

Discussion o[ Adult Respoﬁses {‘?'

T

Slxteen adults involyed with pnmary chlldren were mterv1ewed The adults gene,rally .

Some suggested primary grades and older special-needs children; others suggested use even by
intermediate grades “Table 16 shows Wthh adults suggested each grade level. Some adults were

both teachers and parents SO have been mcluded twice because of their double perspecuve

Insert Table 16 here

-

Several comments were abdut deﬁmaons Some adults 1ndlcated that the deﬁnmons are

helpful and one stated that while the presentation in the deﬁnmons of the one valid. meamng for the

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 undemeath" in the definition
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: mgg - 7 ~ : . Number

In ahstenmg centre - . . L ' 9

o

Inacomputer lab . ’ - .x:_j 1 <

As a group T 2
Either individual or groups, -~ .. 1

As ‘sup‘pblem‘cnt to curriculum
Part of a unit with class activities
Individual follbw—up’ activities

~Comprehension questlons orclass dlscussmn followmg

NN W NN W

-2 No follow-up, leaveasei(ploratlon 3 o

* Exploration by the child ~ ~~ : R o a\
Ty : W S : ” C

Goal directives given to child - , 2. o g 4:' ‘1{.»"

Its use left to child's choice ’ , ‘ 1 | o | :

Children's use deterrmned by tcacher | A | s
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7. . School B hbranan

— _fvv\'Kmdergarten teacher

e Kmdergarten parent

Table 16 - Grades S

glg t Role

School A hbra.nan 5

S {}:.-,"‘Kmdergarten teacher

n Kmdergarten teacher |

';"f“Kmderganen parent
Grade one teacher
Grade one teacher
Gra@me parent
Grade two teacher. -
Grade two parent o ’_
Grade three teacher '
Grade three teacher
Grade three parent '
Grade three parent -
Grade Three parent - |
_Grandrnother |

Education Faculty Member

Education Facplty Member

-

- Twoto'slow thrée . -

' Kiothree, ESL

- Slow three

* Kto three
All elementary
| t'-Ktothree
- Ktp‘four

'.’I‘('tq three, ES_L

Ktotwo -
Three up -
K to three, ESL

All elementaxy -

K to two
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(see Appendix M) could have referred to Peter Rabblt beingb undcrnerath the root in-the picture of
page 1. Howevef, the definitions-are mcaat to be-used by the program any time the word i used
s0 it makes sc‘nse to use an example takcn‘out of the child's experience rather than to use details

— specific only to that page. The word "uhdemeath" is g_sed agaé'n on pages 16, 19, 21 an‘dx22. |
* Another problem With the definitions mentioned b)? adults was the use of difficult words:

. "A gooseberry net is ri:a/:ie of knotted threads woven together". ‘Most children wouid not be able
to make Sens¢ out of that but they would out of Fhe example: "Tom and John playedvhoclgéy ahd |
used the gooséberry\ net as a goal." Difficult words are given as alternate words, such as “dank”

for "damip” and "encounter” for "meet". The child would have a better chance of understanding
the original word than-the alternate word: |
| Onc suggesuon about definitions in carher pilot work was to have a child’s voice sayln g
the definition. Thcre are only professwnal speakers throughom the dJSC and although it is
’1mportant to have good pronunciation, there could havc bcen a good ch11d s voice as well.
Anothcr problcm that had comc up in early pﬂot work that did not occur in the rcsearch ‘
was the use of CSO&;;'IC words i in the cxample “The dcﬁnmon for "fortnight” is ' two.weeks.
Example: We shall go to Timbuktu for a fortnight.”  The problem here is that the chﬂd asked the
researcher where Timbuktu was; then upon being asked by his pareat what fortnight meant, he
responded that it meant going to a place far away. AS the research did not study childre'n's
comprehension, this case did not come up again. |
The adults occasmna]ly had opposing v1ewpomts on student ch01ce responsibility for
‘self-directed leamm g and the value of exploratlon Some w1shed to use the book for teachin g

others 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.
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Chapter § \

Progra{gEvaluation, Conclusions, Implications and Direct_ions for

Future Research

Program Evaluation

s’

The Discis Book does indeed offcr a learning opportunity for exploration, for contextual
practice in reading and for hearmg good literature. It encouragcs chﬂdrcn 0 havc an active
involvement in reading throu gh their control of the computer program. It was interestin g cnough.

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 bothischools for next year.
Pedagogical Fvaluation

The bo;)k has been well planned so that students at different lévcls and of varying aBilities
can learn something from its use. Its varied use of media and possiblé choices appeal to diffé?éht
cogmtlve and personahty stylcs Although itis imp0551ble in this study to demonstrate tth@
‘children actually learned somethmg transferable to other materials, there are some leaming
outcomes that could be achieved and were nnplled by the children’s behaviour.

- For children at a preliterate stage in- Wthh text has no meaning, plctures and music can
hold their attention for a short span. Chckmg 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 tlllem with spoken words or a sentence. Chvildren could -
discover by this exploration that th: words rath;:r than the picture carry the meaning. Paul, one of
the lcaminé-disabled childreh, tried to click all over the page but only text words responded to his
clicks. Only one child, Eric in kindergarten, paid aﬁention solely to pictures and music, cl‘icking

exclusively on the illustrations.
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At a slightly higher level, children can dlscover the correet word ordfﬁ' thréugh their
exploration. The highlighting of phrase chunks pn page two (which will be normal for all pages_
of th'e released books) and noticing the order of words in the spoken sentence after cﬁcldng on
individual words of that sentence are two means to achieve this goal. Two kmdergartcn children,
Alex and Angela in this study demonstrated an improved order in clicking on 1nd1v1dual words as
they worked just once through the bogk while three, /\dam and Earl in kindergarten and Fred in .
grade one, who worked just once did not. Philip, a grade three student who worked for three
sessions, began to show some indications of using the correct order.

A next reading level of children can use the book to learn to recognize simple words by
sight. One kindergarten child, Earl, was interested in finding the word "and".

, A further level would be to learn new words. Another k_]'nderga.rten child, Ethel, clicked
on some new words at the beginning of the session that she was able to say before clicking later.
Floyd, a grade one child who read the story out loud, did not have to click on words that he met a
second time. V

Since the ré%;dabﬂi_ty level.of "The Tale of Peter Rabbit" was relatvely high, all the
children in the study could learn new vocabulary by seeing the spoken words in their context,
e\;e.n those who read silently. John and Candy, two children reading silently who clicked only on

difficult or unknown words, wergg;‘l—)ic to skip those same words whén they were repeated later in
the story. For those who clicked ;)n the sentence speakers, simultaneously seeing and hearing the

~

words would help them retain these wc;rds. ;
Some children could learn how to pronounce the words through hearing them spoken.

Partty, the grade two leaming-djsabied child, used the spoken words to practise verbalization.

Peter, the grade three ESL student, said words quietly to himself before and during ﬁue reading.
Oral fluency can be aﬁother goal achieved by students exploiing the Discis Book. Floyd,

‘a grade one student, read the book out loud, chécking those words he didn't know.
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Another useof thé Discis Book can be for feedback for beginning readers in the prediction
of words. Erin and Ethel, kindergarten students, guessed words and then clickéd on &em. Paul
and Patty, grade two students using the Discis Book for three sessions, said words and cveﬁ
" sentences before the speaker. ‘

All of these learning possibilities require that the program be well ;levised and that the
children be attentive. The text-audio mapping of words, sentences and picturcklabels enhances the
probability of children's remembering the words and during children's use of ‘the book, their
attention was remarkabie. Part of this attention resultsefrom the novelty of the computer and the
program. Part of this could also come from the task-orientation attitude which ma;ly of the
children showed in the study sessions., This coul;i have been because they were participating in a
study and/or because of the researcher’s presence. The leisure t‘ime users were much more
relaxed and played more with the story and the text, repeating interesﬁng sounds and word
pronunciations. - On the other hand, the latter were also 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 -

occasionally this attention was focused on their reaction to the speaker's pronunciation.
Technical Difficulties

The program is quite user friendly, easy to start and simpleﬁin basic choices. The main
difficulty experiencéed by the primary children observed in ¢he study was in the use of the‘mouse.
Most of these children had never used the mouse or had used it on only one bccasion. Abf‘ew
days' experience with the mouse would help many of these children. >

However, some children had difficulty with hand-eye coordination and fine motor skills.
These children would need extra practice with the mouse. This could be done by working with a

program such as MOUSE PRACTICE in KIDSMATH by Great Waves Software. This program

helps the child gain practice in using the mouse by clicking on rockets, stars and satellites in order™ -
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to make them take off, fall or explode respectively. Using this program may relieve the frustration
in children poor both in motor skills and in Language Arts who are trying to explore a Discis |
Book. _ , |
| Another difficulty that children had with the program was with page turns. This flas since
been improved for the release version. Page comers now show.san immediaté reaction so that
children know that the click has been received. As well, a i:rap has been set lip for extra mouse
clicks on these comners. |

The researcher thought that music might distract the children. However, most children
learned that they could stop the music if they wish‘e\d; by clicking or; any object of the page. The
music did not seem to be intrusive. The release versions will have shorter musical excerpts and as
well, the vc;lume on music and sound effec:s 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

mood of the book.

Conclusions

Manner of Use

* Perhaps because the adults saw the Discis Book used as a stand-alone station only, nine of
thé 16 suggested that it be used that way.

The biscis Book was used in individual mode only during the study ’b.ut it was used by
groups during the noon hours. From that experience, it can be seen that groups could benefit
somewhat from group work, but children wanted to interact with the book. Sharing the mc:xse
became a problem and-observing while others controlled the mouse was only minimally

acceptable. Some of these observers came back to have their own personal interaction.
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From -ggese cases, it scems that the best mannér to use the Discis Book is for children to
‘use’it mdjvidually at a listening station. It would be good to aHow any child aécess to these books
during their Teisure timé so listening stétions should be in an accessible place. This setting could ‘
provide a more relaxéd place and time for children ;b explore and play with the text. Monitoring . |
these stations should be minimal -- to protect the equipment only. |

The students using the Discis Book who were advanced enough to read stories for content

seemned to approach the book as story. The 18 grade two and three studehts who finished th
book went through it quickly, 11 of whom had few obéerved interactions with wordé or pj tures.
If the book were used in conjunction with Language Arts as a follow-up for children interested in
or needing f\;rﬂlcr r;trcading of the previously read story, children may be more ‘inclined to explore

the text and make better use of word pronunciations and definitions.

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 monéy constraints may preve¥nt widespread use of the book. In this
case, it should be the poorer rgaders 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 ﬁrovide a’
learning aid. Pbor students who generally are encouraged to read for correct pronunciation*would

be given an opportunity to read for meaning. It may lower the gap between good anq poor
| readers. It may be useful to students who are stillwl'carn'mg fo ;iccode.

Frbm this study's results, it is apparent that grade one and two studénts would benefit
most from use of this particular book for learning reading. These students worked longest at the
book, using it in diverse way's depending upon their needs. These.studems are at the decoding
stage, learning to recognize words by sight and building their sight vocabulary. Some

kindergarten children would benefit but can waii if there is too much demand on equipment.
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Grade three children‘can read for enjoyment and at the same time, increase their vocabulary by
seeing and hearing words in context. Because of their further development, fhese children may |
h;iVC benefitted most from the pleasure pfovided by using this medium. | |

Other students who should be conﬁdemd in tlie priority list are the older learning-disabled
| and ESL students. These children need extra practice in hearing good pronunciatit:)n and thé

Discis Book can be a useful tool in the hands of the teacher for guided practice.

‘Children Needing Direction )

i
S

Teachers must always be ready to guide the children in their use of the computer. Most

!

children used the computer to work on particular needs in their Lahguage Arnts. However, this
may be largely due to the presence of the researcher, as previously mentioned. Leisure time users‘
, Were not as task-oriehted although even these children generally worked through the book until
" the end of the story. N
From this study, it is apparent that some children do need direction in making \independem
~ choices. Itis not enough to place them before a computer and tell them to direct their own °
learning. This is a goal for all teaching but children from differing backgrounds, with ’poor self--
mon’vation or with physical handicaps may require more help, és in Bea's case. It was also
apparem that Michael might have concentrated more on exploring the book for Language Arts
lcammg rather than on computer menus if he had been given a specific goal and requ1red todoa
certain task each day when he came to the computer. At this pomt he was more interested in

exploring and controlling this new micro-world.
Length of Use -

From the results, it was found that interest ranged from one (Bea) to 53 minutes (Floyd)

With teacher choice and direction for those who are to use the Discis Book, there will not usually
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be as many of the uninterested children;using the book. For éome chxldren in kindergarten, a
good time would be about 15 minutes. These children would havé to be determined by the
teacher. Most grade one and two children éould be interested for about 20 to 25~minu,tes‘ or until
ihey finish the book. (See Figure 4). These times would be lowered for the repeated use of a
book, éince it would take lqss time to finish the book. It would be important not to forée children
to stz;ly longer than their interest so that textual exploration in the Discis Book does not become

another chore.
. ‘ Laf
Discis Books and Language Arts Enhancement

The Discis Book is not meant to take 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 furthcf information. It provides good pronunciation and definitions to enable children to
understand the story bettér. Children did not usuélly make a choice to read out loud. Of the
children observed in thjs study, only Flqu and Qath& used the story for oral practice. Some of
the others mouthed or repeated words but did not concentrate on oral reading praptice. v

One of the questions of this study was to find out if children could be self-initiated |
lea;ngrs, making choices tﬁat would help them learn. All the children observed, except Bea, weré
able to make choices between clicking on sentences, words and pictures. For these children,
exploration of t.he Discis Book could become a powerful manner 6f lcfaming.i' :I‘hey could discover ,
principles through text-word mapping ahd thl:ough observing word progression in sentence
highlighting. New words could be leamed in context and the ease of reading for meaning could
enable poor readers to get past the_dccoding stage. Good pronunciation and prosodic reading

* could help them visualize text in phrases and see sentences in the context of a whole story.
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" The interviewed adults had suggestions for ways to dlrect chlldren s use of the Discis
Book. This may have been because of the int
incorporate it in their teaching. -Using the book in a directed fashion for all students may have the

effect of mlmmlzmg the learning experience through the exploration of the book. Children in the
study used the book in sueh diverse ways that teaehers may suggest ways not beneﬁeial for that
child. Direction may be best kept only for those children who need it for a time.

Implications o ‘ ‘

Repeated reading and audio feedback were described as two methods which could nelp
children who were 'poor/ in reading. If the Discis 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
far reaching benefits. Reading"is such an impbrtant skill. However, the Discis Book is one
means out of many and only further research will show if the book continues to interest children
s that there are measurable benefits. » | ‘ v. o

If children incregse in theif ability to become independent learners throuéh the use of
' Discis Books among cuhg;means, educatlon may change-somewhat. Chlldren lose interest in
sehool for many reasons. If having the p0551b111ty of making choices and becoming independent
learners helps them maintain some of that mterest, there may be more invigorating classrooms in
the future. Havmg the Discis Book provide poorer readers and specm] needs chlldren with extra

reading practice may also lessen some of the teachers' burdens
Directions for Future Research

This study is just a be‘ginning in observing the interaction of children with computerized
books. As primary children become more accustomed to computers and to computerized books,

numerous other avenues can open for future research. #®
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Measuring Time on Task

r H
The chlldren seemed very attentive to the screen, occasmnally being dlstracted by

movetnent around them but returning their eyes very quickly to the screen. Paul, who had a 11ttle
car in his ha_nd, spent very little time playing with it. Even Ethel, the kindergarten child who
asked for automatic reading, looked away from the screen during the music but‘fc;cused on the
screen during the sentence reading. If an important element in learning is the length of time spent
on thevmaterial, then it would be infornuitive to measure the perpentage of time on task children

\
exhibit when exploring text with the Discis Book.

Level Benefitting Most From the Discis Books

Because of time and rnoney constraints, not every child can use the Discis Book dur"in g the

school day. The study opserved different types of students from K to grade 3 and of different
-reading abﬂity. However, it would be importnnt 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 to read more? Are their vocabulary and reading
SklllS -- both oral and silent -- nnproved"

The’ particular 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?
Longitudinal Studies

ThlS study was of short duration, observmg the initial impact of the Discis Book on

* children having only one session w1th the book and six students having three sessions.

Long1tud1nal studies could extend this research for changes in patterns of interaction over a longer
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penod of time. Other longltudlnal studies could check for an 1ncrease in reading motivation or

- rea“dmg achievement in students who have used the DlSClS Books fora year or two.

Use of Discis Books by Children with Different -Learning Styles or Personality Types

This study observed all children who used the book w1th0\1t reference to their learnmg
style or their personality type. The PLATO pro_lect dls<:ussed in Chapter 2 offered a wide range -
of leammg modes in different CAI programs in order to appeal to different cognitive styles. The
- Discis Bo'okb seems to offer a wide range of leaming modes in.‘one book. Further studies could
investigate the correlaf:ion.of the preferred learning mode of each child with his/ber cognitive style.
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 leannng style? Is there a relationship? =

The PLATO project designers found that children’s behaviour fell into four categories:
active non-conventional, active conventional;qassive eonventional and passive non-
conventional. Do the children using the Discis Book-fall into the same four categories? If they
do, how do the different chrldren explore the book? Is there a group that needs dlrectlon and
goals in the book's use?

W
s
.. .

' . . , .
Further observations with the Discis Book in these areas may provide insight in student

motivation and student choices in self-initiated learning.

. 8

. o W
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 enjoymient of the book with different goals? -
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Choice of Discis Books

7 Only one book was used inthi.s study. What effect cotlld there‘ha\)e been in students
repeating sessions using a different book each time? What effect could there have been if students
had been a110\;ved a choice of book? Would there have been more interest in ldnderganen cghildrenl
if they had used an extremely simple book, for example, going over the alphabet? Would a story
smtable to mtermedlate students have attracted more children during leisure time or have
encouraged students to go over parts of the book rather than stopping at the end of the story?
C\ould interrnediate students beneﬁt from the Discis Books as well? What would the effect of
increased inte’ractivity,r for example, the ability to enter comments, have on older students' use of
the books? | N |

A limitation in using only the one book in this study is that children's interactionswere
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, especially
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 Elay with the text after reading each poern or

short story?
Discis Books Using Newer Media

One of the media presented but not yet on the market is the CD-WO (Compact Disc -xwrite
Once. Seeprpendix F). As further new erasable media enter the market, changes ‘will occur
quickly. Teachers and parents will be able to record vtheir stories or the chi‘ldren's stories. What
effect would this Writeable media have on Discis Book use at adult tevels? 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? .
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The study of the Discis Books has been very stimulating at this time when there isa

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 Nations has declared 1990 an o

-

International Litefacy Year.- Teachers involved inNLvanguagé Arts have bgcohi‘e exéitf:d'_by the
pofential they perceive in this new media. Computerized books may become a p’owerfﬁl tool for =
_ literacy in children's hands. | ' B

R ke
-
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Appendlx A
Letter to, Adult Subjects ’

<

3

Evaluating the Interaction of Primary Students with C(fhipﬁterized:vBooksl -,

@

- Information foe Subjects

You w1ll be asked to work w1th a computerlzcd book ona Macmtosh computer The
different options available to a child usmg the progmm will be shown to you at that tinte. ‘
' You may exathine the program in any manner Durmg this time, [ will'be noting down
your comments as the reacpon of a reading professwnal toa ch;ld‘s book in this form. |
After working, with the program for the amount of time you wish, I will ask youa few
© questions about-your v1ews on this type of program and how it can be used in a school semng
'No names will be used in the study However, I will ask for a short biography re your
experience with children's books 50 as to give a background for your comments and '
" observations. a | | : | |
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 queshons about the research or the matenals, please feel free to conmct’; ‘
the researcher Sister Georgette Lamy, at 435-5911 (home) or 291-3615 (Umver51ty) '
If you have.any complaints about the research please contact Lhe Dirgetor of Gradua{e, ’
Programs, Robin Barrow at 291 -4255. | |

Thank you for your cooperanon A

Yours sincerely,

Sister Georgette Lamy

SFU graduate student
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Having been asked by Sistef Georgette Lamy of the Education Faculty of Simon Fraser
Univers’ity to participate i a research project expe'ﬁement, I“ha?e read the proéﬁedures\ specified in
the docement entitled; r ] Ce 1 | |
Evaluatmg the Interactlon of ‘Primary Students with Compu’terlzed Books:
Informatlon for Subjects:

I understand the procedures to be used on this expenment and the personal risks to me in taklng
part.l understand that I may withdraw my participation in this experiment at any time. I also
“understand that I may register any eomplajnt‘FIA might have about the experi.men't with Sister
Georgette Lamy or with Robin.Barrolw, Directer of Graduate Programs, Simon Fraser
University. Copies of the resuits"ef this study, upon its comwe obtained by
conlaeting Sister Georgette Larhy. Iagree to participate by n\'avork'ing ;mth theeomputerized book
on the Macintos'h computer, commeriting onits Qalue as I'm'interacting with it, and then
answelr'mg the questions about my reactions to this type of computer use in pnmary readmg I

reahze that thIS will take one session of from 20 - 40 mmutes during December 1989 ata

convenient time and place mutually ananged by Sister Georgette and me.

NAME (Please print);

ADDRESS:;

@l

“SIGNATURE: ' WITNESS:

" DATE; | ' 0
Once signed, a copy of this consent form and a subject feedback form should be provided to you.

~
b
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Appbendix B

Letter to Parents

Dear Parent/Guardian:

: Your child will be asked to workv\»wtfh a computerized book on a Macintosh computer.
The diﬁ‘ereneoélons 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 him/her, a word or the definition of a word.
The book is illustrated and each page turn srgnals the computer to play appropriate music.

’They may use the program freely. During this time, I will be noting down their comments

and reactions to a child's book in this form. : ,
After working with the program for the amount of time they wish, I will ask them a few
* Questions about their views on mligpe of program and whether they hke to read a book in this

manner. -

No names will be. used#n the study. However I will ask the teacher for her/his perception
of your child's reading ablhty 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
book they wish to view. They will be glven freedom to stop at any time. After working with the
book 1 will ask them four questions about their interest in listening to stories, to readmg, and to
this manner of readmg

The observations and answers will be compiled as part of my master's research thesis on

-evaluating this type of use of computer technology to help children practice reading. University
policy requires 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 perrrussron 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 resemfher Sister Georgette Lamy, at 435-5911 (home) or 291-3615 (Univers'ity)
I T you have any complaints about the research please contact the DLrector of Graduate
Prograrns Robin Barrow at 291-4255.

Thank you for your cooperation.
" Yours smcerely,
Sister Georgette Lamy -
 SFU graduate student -
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As Parent/Guardian of -

I consent to my child (named above) participating in the Computerized Books

research project as described in the attached document.

- -

[ understand that my child can ask to stop at any time with no adverse reactions
from the observer and that his/her answers to the questions can be freely given

without pressure or bias from the observer.

(Signature of Parent/Guardian) s | (Date)
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Appendifx C

Interview Questions

For Children with Single Use - First Interview

1. Do you like listéning 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 bétter? 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 think 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?

N

What do you see as positive aspects of this computer use?

What do you see as negative aspects?

oW

How would you see it best used in a school situation? (or home, library, ...)

v

Which level of readers would best benefit from it?

6. How could teachers incorporate it in their teaching?
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Appendix D

"~ Observation Tool

Name Gr. Sex Date___ Start .__End

Page# Time Clicking pattern/choices | Comments/Behaviour
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Clicking pattern/choices

Comments/Behavidhr

Page# Time
@
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Appendix E

‘B. C. Teachers' 1989 Research 4and Development Projects
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- Appendix F
CD-ROM

Definition and makeup of CD-ROM

CD-ROM,, an acronym for Compact Disc Read Only Mémory, can store large quantities-of
binary data (553 - 682 mcgabjtcslor MB) on a. 12 cm disc. The information, consisting of a
~ spiral of small pits, is molded onto one surface which is_‘thcq coated with a reflective metal layer
(aluminum or gold) and a protective polycarl;onate lacquer. The pits are read by collecting the |
reflection from a gallium arsenide laser beam. A photo dctc;ctor then produces a current which'is
decoded to provide computer information. (Laub, 1986). |
Audio CD, introduced into Japan in late 1983 and the rest of the world in early 1984,
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 in any CD player. This CD standard specifies a data

~ format, a basic channel and error correction coding, and the physical structure of the disc.
Disc Structure

The disc information is represented by a spiral of small pits which have been molded onto
the polycarbonate layer. A metallic coating is then placed on the polycarbonate layer to-feﬂect th'e.
laser beamn from 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 :Lhmugh the transparent poiycarbonate
layer. Figure 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.
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Figure F-1 - A close-up of a short length of a CD track.

Label ' . Protective layer

N

Reflective coating Polycarbonate Pit Land

To store the information on the disc, magnetic tape information is used to control a fast
shutter which in turn controls a short-wavelength laser beam which forms spots on a phoForesist
coating of a glass mz;stcr disc. When the photéresist is developed, it turns the exposed regio“ns
into pits. That surface profile is copied onto a physical negative or "stamper”. These "stampers"

are then used to form the commercial discs by injection moldjng.
Reading the infarmation -on audio CD or C’D-ROM

A galliﬁm arsenide laser p}oc1uccs a short-wavelength beam which is foqused into a small
circular spot about 1 Lum (1/25,000 inch) in diameter in order to read the pits 6n the disc. The |
amount of light reflected back into the objective lens is then measured. Light striking the sldping. '
sides of a pit is scattered, while the light striking a flat section is reflected back irito the lenses. |
The reflected light goes to a photo detector which produces a current proportional tofthc amount of
light. This current thus changes each time the laser beam movés from a pit to land ot back agajn.
This.modulated current is thén decoded.

A -binary channel code is used to rci;resent the information on the disc. A "1" is\assigned
to a transition (the beginning and ending of a pit) while "0's" are used ’to' fill in the length of the

space between transitions.
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Figure F-2 - A section of track showing the pits and lands (the spaces between pits) -

Binary Channel bits -
0000 100 100100100 1000 100100 100 1001001001001001000100100 100 100100 100 100100100

.~

1

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 t(‘i 8-bit computer data .l?ytés.
To represem‘ 8-bit bytes and meet hardware requirements (self-clocking data Whic'h do not
interfere with the servomechanisms), a rmmmum of 14 channel bits are reqﬁi:ed. Because sets of
14 channel bits cannot be placed irnmediately adjacént to each other, 3 more bits, called merge
channelbits, are inserted. Thus each computer byte requires 17 channelbits. | |

-On a CD. a set of 24 of these 17-bit symbols is combined with a s‘ync"pattem of 27

channel bits, a control and display symbol of 17 channel bits and cight error correction svmbols of

17 channel bits each to form a frame with a total of 588 channel blts A frame, the basic unit of

mformatlon storage on a CD contains 24 bytes of user data Nlnety -eight frames form a sector or

block which contain 2452 bytes on an audio CD or 2048 bytes in the CD-ROM stangard. The
CD-ROM contains fewer bytes because it must carry extra error correction, sync and addresé.

bytes. ‘The CD-ROM block thus contains 12 bytes of synchronization, 4 bytes of ID (minute,
sccond, block, mode), 2048 user data bytes and 288 bytes of Layered Error Correction. |

Storage Capacity of CD-ROM

A CD disc can hold up to 74 minutes of data but the last 14 minutes-occupy the outer 5
mm of the disc. Since this is the hardest area to make well and keep clean, CD-ROM discs, up to

now, use only 60 minutes of storage. -
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The 60 minutes available can store 270,000 blocks or 553 MB of.information. If and -
when CD-ROM discs expand o occupy the full 74 minutes, a total of 682 MB of information can
be achieved. | ' | -

Prcsent CD- ROM discs can hold the text content of 150, 000 250, 000 prmted pagcs or

‘.

the contents of 1200 to 1500 standard 5.25-inch floppy disks.

v

CD-ROM formats

-

The bit structure of CD-ROM discs is almost identical to the CD audio specification. The
arrangement of these bits in}o frames and sectors has already been discussed. However,'t‘he
arrangement of the sectors into logical blocks and the logical.'blocks ihto files has been left to
application and retrieval software developers. This has resulted in the development of several

formats.
High Sierra (ISO 9660) Format

The High Sierra Group, made ﬁp of representatives from Apple Corporation, Digital
Equipme;lt, Hitacht, LaserData, Miérosoft, 3M, Phﬂjps,'Rcferehcé Technology, TMS;,
R VideoTools, Xebec and Yelick, met in N(‘)vem'ber 1985 to define a furthér standard for CD-ROM. =
(Buddine and Young, 1987). The High Sierra specification defines the logical structﬁre, the file
" structures and two standard record Structures: fixed length and variable-length. Italso allows
access to multi-volume CD-ROM sets. _ o

This standard, with minor changes, wa§ formally éppfovcd by the International Standards
: C)rganizat:ion and renamed ISO 9660 (B,angassc;, 19'89).\ It is this staqdard that is u,sed‘ by the
Discis Knowledge Research Inc. for their Discis Books. -

5 ‘
.
¢ g
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CD-ROM XA (Extended Architecture) o IV
. ) . . . N - V ‘"’:;? : <

This standard, announced jointly by Philips, Sony and Micros'oft‘inaAugust 1§38, defifes.

- a format for storing eompressed audio along with other.data on a CD-ROM disc (iiopiequet, e
1989; Sugiyama, 1989). It allows the interleaving of audio on the same track as'ir_nage, text, and ﬂ
program data. The CD-ROM drive reads the data one sector at a time and allocates it to 'it.s' o . | ) o '

‘assigned data transfer channels. There can be up to 16 channels ‘for audio and 32} annelsfor ‘
data. ' ' - o , _" B v.

" The number of audio channels is limited by the amount of data bandwidth eac audi;‘o
channel uses. While two channels of full- ﬁdehty CD digital stereo audio fill up the entire

5

bandwidth, the cornpressed audlo signals of CD-ROM XA use up only one-fourth or one-nghth-

of the total bandw1dth The remalmng transfer bandwidth can then be used for 1nter1eavmg text
and graphics information. - S

The CD-ROM XA controller sends the data portion of the ﬁle to. system memory and the
audio portion to an audio processor in the drive controller circuitry. ThlS audio processor

*'decompresses the audio signal and plays it back in an analog format.

CD-I (Compact Disc Interactive)

\

CD-1, annouhced in 1987, stores audio, v1dwﬁtext and data on the 12-cm CD-Audio
format dise (Basuaens -1989; Roplequet 1989). In order to compress the space required for
sound it uses a new d1g1tal encodlng techmque called Adapt:we Delta Pulse Code Modulation
(ADPCM). Its highest quality sound (high-fidelity stereo sound) uses half the avmlable disc: space
while the lowest (speech in rnono 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 technfques. A full screen
image of 300 KB can be compressed with Delta- YUYV encoding to 108 KB while for full-motion

cartoons, colour look-up tables and run-length enooding techniques allow an animated cartoon
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image to be stored in only 5 to-10 KB. This will allow a CD- Id1$c to contain an hour's worth of .
continuous full screen full-motion animation with a sound track ,,

" The CD-1 disc player contams a 68000 IMiCro-processor- bu11t in so it does not need to be
hooked i mto a personal computer. It can be connected to a home T.V. and act much as the present
VCR. However 1t may suffer from the same problem as did the v1deodlsc stnce it is read- only
‘mediurn. |

Industrial players should be available in 1990 and consumer players, in 1991. (Gilman,
1989).
| -

v

DVI (Digital Video Interactive)

y

, { le can store 72 minutes of qu-screen full-motion digital video and audio on a standard
* CD-ROM anad can be played back on a IBM computer equipped with DV (Stauffer 1989) It
was ﬁrst announced in ?87 by General Electric and RCA. Intel Corporatlon bought the
technoL_gy in October 1988 and will work on manufacturing DV and baiRing a standard.

“ DVI system software running in MS-DOS and authormg tools were placed in developers'
hands in early 1988. The initial kit contamed three basic boards with fourplggyback boards that -
:ﬁlled .fgur slots in a PC,/AT or compatible computer According to Stauffer (1989) Intel planned
B to de51gn a custom-de51gned VDP chip set during 1989 which would then be manufactured n
volume in J—§9O “They expect that i mteractwe v1deo products will be ready to Iaunch in 1990.

’"*z

CD-WO (Compg_ct Disc Write Once)

1

This disc for which specifications were released by Philips and Sony in February 1988
uses both CD-Audio and CD-ROM for;nat.s (Pohlmann, 1989). 'I‘he dlSC is pre- groove('f and may
contam both ;user-recorded and prerecorded material. Prerecorded data is stored as CD pits while

4 . ..
user datd is stored as a change in reflectivity.
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In atny CD-WO disc, the tirst part of the structure is the TOC (table of contents) stored as
pits. If thereis prerecorded matenal the next sectton is the prerecorded area also stored as pits.
The next section is pre-grooved, startmg w1th the UTOC (user table of conten%% and followmg by
the recordable user area. The final part stored as pits, is the lead—out area. = .

Both CD-Audio 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 djsccnﬁnuously, new tracks starting at the end of
previously recorded ones. | '

The CD-WO is seen as the first step towards' a fully erasable and recordable CD.
“ Q - L . )

Data Discman

. According to a January 29, 1990 article in the Vancouver Snn, Sony executives the
previous week displayed prototypes of a Data Dtscman which uses,a 7.5 cm CD-ROM disc
("Sony Unvells," 1990) Weighing half a kilogram, it is meant to be a portable CD- ROM player
Sony needs to obtain mternauona] agreement to adopt the new 7.5 cm discs and its data recording

format and has not yet introduced it formally.
CD-ROM Players

Apple introduced 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 (Rizzo et al., 1990). Any one of
them can play the Discis Book as well as CD-ROM discs containing Macinfosh software. (For a
comprehenswe list of currently avaxlable CD- ROM discs, see Oberlin and Cox 1989; for a list of
the most popular, see Onosko 1990)

< However, drives do not all have the same merits. Speed is the most intportant factor to
examme mn b‘uying a dn've because CD-ROM drives are slow. Table F-1 shows the average
access time for the sxx (ferES tested by the MacUser staff in their March, 1990 issue (RIZZO etal,

1990).
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Table F-1 - Average Access Time for Six Macintosh-compatible CD-ROM Driv

Drive - f R - | Average access -
' - ___time (miiliscéonds) - S

AppleCD SC /\' - T 4559 ’ fm
.. CD Techriology Porta-Drive * | - ' 410 B
' DenonDRD-253 - . 920

NEC CDR-77 S 570 ) —’

OMI ProCDP | s

Toshiba XM-3201 A1 MAC o 410

A':i:he“tmnsfer rate of information from the CD-ROM drive to the Macihtosh is limited by.the
Soﬁy-Phﬂips CD-ROM standard (the 'Réd Book) to 153K per second. The CD Techr}ology Porta-
Drive, OMI ProCDP and Toshiba XM-3201 A1 MAC achieved this rate while the AppleCD SC
and the NEC CDR-77 were a bth slower. However the Denon DRD-253 transferred data at on}y
86K per second. " '

Other factor§ that can affect the value of a CDROM drive are its automatic adjustment to
djfferipg power sources, its ".sizé,‘ software and other considerations. The ApbleCD SC can adjust
to U.S. or European powef and has exéelleh;’ audio software but no AC fuse. The CD
Technblbgy Porta-Drive was given high points for having oné of the fastest performances, being
least expensiQe, smallest, lightest and being able to be set fof U.S. or European power. However
it has no audiq software and no AC fuse. The benon DRD-253 has an internal spe;l.kef and an
internal AC fuse but is very slow, has only one SCSI conn&toﬁ%nd no audio software. The NEC
CDR-77 has audio software and an internal AC fuse but i's very slow. The OMI ProCDP has a
very good overall speed, adjust to U.S. European power and has an external AC fuse but it has
slow access ﬁmes, is the most expensive, largest and heaviest and has no audio s(o'ftware. The

A

132



Table F‘ 2 shows thelr U.s. A pnces and thelr relatlve merﬁut ofS »as ]udged by the ‘. o

' Table F-2-R latlveM rits and

o MacUs@r Staff based on their speed and othcr factors

~Drive

_ UAPrce

" AppleCD SC

CD Technology Porta-Drlve P

Denon DRD-253

 “NECCDR-77
| OMI ProCDP |
Toshiba XM—3201 A1MAC -

45
25
25
40

45

MacUset points -

CL 40

Cos119900W T
. 889500 ©

‘G.$148800

899000
1198000 T

$97o oo

a pﬁce chang.o'ocoprring (Maroh 20)

7 binclydesa $199:00 SCSI interface kit.
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R Appendix G
. . ) _ ¢ -
~ . "The Tale of Peter Rabbit" Screen Samples

Figure g.i-’ - Title page-with arrow cursor. showing no mouse -action possible

& Book Go Cusﬁﬁnlze Recall

The Tale of Peter Rabbit

L3

| <3 The Tale of
. Peter Rabbit

by

Beatrix Potter

-

!

.- The Tale of Peter Rabbit

¢ The Tale of
Peter Rabbit

by
¢

Beatrix Potter




| S o
Figure G-3 - Clicking on a picture the first time giving the object’s name

*§ Book Go Customize Recall

The Tale of Peter Rabbit

¢} Then old Mrs.
Rabbit took a
basket and her
umbrella, and went
through the wood

to the baker's.

43 She bought a
loaf of brown bread

and five currant

.The Tale of Peter Rabbit

4> Then old Mrs.
Rabbit took a
basket and her
umbrella, and went
through the wood
to the baker's.

4} She bought a
loaf. of brown bread
and five currant




Figure G-3 - Customizing pictures for a mouse click

€& Book Go EEIRRGIIPLH Recall

_ . Customizer
When uou ) ‘ Cholices: |
on Pictures ) - Shows Words o @-

these things happen: %) syllables

~ Show Words {#) Pronunciation
) Pronungiatioﬁ | |*) Definitions
<) Japanese

) Espaiiol

©

| [ Auto Save - ("oops! .. ] (cancer )

- Figure G-6 - Customizing sentence speakers
N ‘L -
€ Book Go JENILLIFECHE Recall

Iha Ialo of Dotar Dahhb 3

e ——————

v ' .
When you Choices: Customizer

on | (i sentence Speakers 2) sentences v >

s

these thi‘ngs happen:

<) Sentences .

o

s (o) (G (R
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Figure G-7 - Customizing words for a mouse click

€ Book 6o LN Recall

: Customizer
When you Choices: R ————

on Uords

Syliables .
these things happen: Pronunciation 1B

%) Pronunciation Definitions
fidd to Recall List Japanese

Espaiol
fidgd {a Hecall List

. | | i

[ Auto Save | Oops! ...

Figure GG-8 - Cixstomizing words for a double-click: 7

& Book 69 EUIRHILIFSE Recail

' Customizer
Choices: ' .

When you | Double Click |

on onrds ,;,))

Syllables
these things happen: . BE) pfonunciaﬁon
=) syliables |2) Dpefinitions
|9 Ppronunciation ‘ o) Jepanese .
Add to fecall List %) Espafiol

A1dd 10 Recall List

- L | |
X Auto save | Oops! ... | »'LCancel] ﬁ

A
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' Figure G-9 - Customizing words for press and hold

€ Book 6o WINIINIFIIE Recall

‘ » ; ‘ Customizer
When you | Press & Hold Choices: —_—

on Words | 9 Syllables )
these things happen: %) Pronunciation

4) Pronunciation 4) Definitions
%) Definitions o} Japanese
Add to Recall List %) Espafiol -
‘ Add 1o Recall List

x

BN

&

X Auto Save ( Oops! ] ( cancet ]

Figure G-10 - Customizing page corners for click

& Book Go JEILSHL1Ir{8 Recall

Ihao Tala of Oadtny Dahbil

— — —

‘ : A Customizer
When you Choices:

on Z Page torners Show Paqe}ur;]s ﬁ% :
“ these things happen: “|2) Music & Effects ’
Show Page Turns i @ Pictures

<) Music & Effects | Read Neit Page

Pictures.

<l
<l

: _
[J Auto Spue | Oops!... | [ Cencel ] “ i
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-3 o ,
Egure G-11 - Customizing page corners for double-click : T

& Book Go JNIMIILE Recall

When you | Double CHek | - Customizer l

Ch‘Oices: ST ——

on LZI Page Corners © Show Page Turas
_these things happen: 9) Music & Effects

. Show Page Turns - Pictures
T4 Pictures Read Nent Page

SRR o
5 Auto Save . '{;ops! ] LCanceﬂ

€ Book 6o RINIVIPEE Recall =

e t———tte—

-~

- WRen you [ Press & Hold | Choices: - Customizer

“on [[/] Page Corners

, | Shous Page Turas
these things happen: = - ) ’Music & Effects
Show Page Turns ‘ @ Pictures )
' Pictures Head Nesut Page ‘—
Read Next Page R

——

,O.

K Auto save (3opst ... ) [_C!!n.:ei )i 0K
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Figure G-13 - Setting sound Qolume

& Book 6o RG4S

. The Tale of Peter Rabbit

e Tale of
Rabbit

| Mjust the stider
atrightto -
achfeve the °
desired volume.

ix Potter

Figure G-14 - Setting the phrase pauses for page 2 -

€ Book Go EENIENIFLM Recall

When you

on. | {: Sentence Speakersl

’ Customizer
Choices:

) Sentences

these things happen:

-_—

O

Ptrase Dely

i B RAutosave [ Daps!... ) ECancel» ——
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Figure G-15 - Default font: New York size 18-

€ Book 6o Customize Recall

The Tale of Petelj Rabbit

% Once upon a
time there were
four little Rabbits,
and their names
were - Flopsy,
Mopsy, Cotton-tait;
and Peter. '

¢} They.lived with
their Mother ina -

The Tale of Peter Rabbit

<2 Once upon a time
there were four little
Rabbits, and their names |
were - Flopsy, Mopsy,
Cotton-tail, and Peter. -

<3 They lived with their
Mother in a sand-bank,
underneath the root of a
very big fir-tree.




~ Appendix H
"The Tale of Peter Rabbit"

" The Tale of Peter Rabbit

4¢3} The Tale of -
Peter Rabbit

by

Beatrix Potter

The Tale of Peter Rabbit

43 Once upon a time

there were four little
Rabbits, and their names
were - Flopsy, Mopsy,
Cotton-tail, and Peter.

4} They lived with their
Mother in a sand-bank,
underneath therootofa |
very big fir-tree:’




Figure H-3 - page 2

& Book Go Customize Recall

" The Tale of Peter Rabbit’

43 "Now, 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 Mrs.
McGregor " )

Figure H-4 - page 3

The Tale of Peter Rabbit

43 "Now run along, and
don't get ifito mischief.
< Tam going out.”




3

Figure H-6 - page 5

The Tale Weter Rabbit

4) THén old Mrs. Rabbit, -
took a basket and her
umbrella, and went
‘through the wood to the
baker's. |

43} She bought a 1oaf of
brown bread and five
currant ,bgns.

The' Tale of Peter Rabbit.

43 Flopsy, Mopsy, and
" Cotton-tail, who were
good little bunnies, went
down the lane to gather
blackberries:




% Figure H-7 - page 6

€ Book Go Customize Recall

The Tol’e of Peter Rabbit

43 But Peter, who was

very naughty,ran
 straight away toMr. .
‘McGregor's garden ,.and |
squeezed under the.gate! |

AR :

The Tale of Peter Rabbit

43 First he ate some
lettuces and some French
beans; and then he ate

- some radishes;




Figure H-9 - page 8

& Book 60 Customize Recall

The Tale of Peter Rabbit

43 And then, fedling
rather sick, he went to
look for some parsley.

‘The Tale of Peter Rabbit .

4} Butroundtheendof §
a cucumber frame, whom  §
should he'meet but Mr.  §
MCGI‘G@‘ - '




‘Figure H-11 - pageiiO o il Ea

€ Book 6o Customize néca‘u-.l

~ Q¥ Mr_McGregor was on
- hishandsand knees -
. planting out young o
~ cabbages, but he jumped
-up and ran after Peter,
waving a rake and catling-
~out, "Stop thief!”

-

Figure H-12 - page 11 LT

€ Book,h Go Customize Recall - '

) ; - The Tal€ of Peter Rabbit

& Peler was most
" dreadfulty frightened; he
* rushed all over the
garden, for he had
forgotten the way back to-
the gate. o
4’ He lost one of his

- shoes among the
cabbages, and the other
shoe amongst the
potatoes.




. Figure H- ‘-pag:cl‘Zb o

"€ Book Go Gustomize Recall

" The Tale of Peter Rabbit

. €} After losing them, he - |
ran on four legs and went §
 faster,sothat I thinkhe
* might have got awly
_altogether if he had not. -
unfoértunately run into a
gooseberry net, and got
caught by the large
buttons on his jacket.
"4 It was a blue jacket
with brass buttons, quite
new.

.Figggrgﬂ-l_d,_-’pagew R | " . oo

" The fiale of Peter Rabbit

. 43 Peter gave himself up

for lost, and shed big

tears; but his sobs were -

B aTal overheard by some
‘ TN - friendly sparraows, who
- \ flew to him in great

- &xcitement, and irpplored |
+ him to exert himself: ’




Figure H-15 - page 14+ , v e

s
#

| & Book 6o Customize Recall

The Tale of Peter Rabbit

4 Mr.McGregor came s .
up with a sieve, which he -
intended to pop upon the : x
top of Peter; but Peter
wriggled out just in time,
leaving his jacket behind  §
hifne ‘

Tlie Tale of Peter Rabbit

4> Andrushedintothe §
tool-shed, and jumped §
into a can. | :
43 It would have been a

~ beautiful thing to hide in,
.z if it had not had so much

water in it.




Figure H-17 - page 16a
e 7 _
‘€ Book Go Customize Recoll , -

" The Tale of Peter Rabbit

43 Mr.McGregor was
quite sure that Peter was
somewhere in the
tool-shed, perhaps
hidden underneath a
flower-pot.

4 He began toturn
them over carefully,
looking under each.
4’ ‘Presently Peter
sneezed - Kertyschoo!”
-4} Mr. McGregor was

€ Book 6o Customize Recall

" The Tale of Peter Rabbit

after him in no time.




s
i

Figure ﬂ-]Q‘ - page 17

€ Book. 6o Customize Recall

The Tale of Peter Rabbit

" upsetting three plants.

43 And tried to put his
foot upon Peter, who
jumped out of a window, -

4% The window was too
small for Mr. McGregor,.
and he was tired.of
running after Peter.

4’ He went back to his
work.
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Figure H-20 - page 18a

€& Book 6o Customize HRecall

The Tale of Peter Rabbit

4} Peter sat down to

rest; he was out of breath
and trembling with
fright, and he had not the
least idea which way to )

€ Also he was very
-damp with sitting in that

can.
4} After a time he began
to wander about, going
lippity - lippity - not

The Tale of Peter Rabbii

very fast, and looking all
round.




Figure H-22 - page 19a .

€ Book 6o Cﬁstomlze Recall

The Tale of Peter Rabbit

4 He found a door in a
: . . wall; but it was locked,
s 3 ‘ and there was no room
; T ‘ for a fat little rabbit to
squeeze underneath.
43 An old mouse was

running in and out over
the stone doorstep,
~" carrying peas and beans
= - toher familyjin the wood.
| - B —a= {’; Peter asked her the
| REAT ' way to the gate, but she

- The Tale of Peter Rabbit

had such a large pea in
her mouth that she could
not answer.
4 She only shook her

* -head at him. -
43 Peter began tocry.




Figure H-24 - page 20a

¥

-

€ Book Go Customiz

e Recall

- -‘J{The Tale of Peter Rabbit

43} Then he tried to find .
his way straight across
the garden, but he n
became more and more

a pond where Mr.
McGregor filled his -
water-cans. -

4 A white cat was
staring at some gold-fish,
she sat very, very still,

" The Tale of Peter Rabbit

but now and then the tip
of her tail twitched as if it
were alive.

4 Peter thought it best
Lo go away-without
speaking t& her; he had
heatd about cats from his
cousin, little Benjamin

.:‘_,}‘ .
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€
Figure H-26 - page 21a’

U 4

€ Book 6o Cusiomize Recall

.‘9

.\J
b

o

The Tale of Peter Rabpit

3 He went back towar'ds
the tool-shed, but & .
suddenly quite close to ©
" him, hameard the noise
of ﬁ’hoe scr-r-ritch,
scratch Scratch scritch,
¢ Peter scuttered
undeméath the bushes.

3 Butpresently,as
nothmg happened, he
~came out, and climbed ¢
upon a wheelbarrow and:

The Tale of Peter Rabbit:

peeped over. .
<% The first thing he saw

was Mr. McGregor hoemg
onions. ;

<’ His back was tumed
towards Peter, and _
beyond him was the gate!




<5

Customize Recall

The Tale of Peter Rabbit -

¢ Peter got down very

quietly off the .
wheelbarrow, and o
started running as fast as
he could go,alonga
straight walk behind
some black-currant
bushes. i ,

4} Mr. McGregor caught
sight of him at the
corner, but Peter did noL

The Tale of Peter Rabbi{ -

e

<’ He sl1pped , .k
underneath the gate and % f

was safe at tast inthe '~ ¥
wood outside the gardén.




' Figure H-30 - page 23

€ Book 6o cﬁstomlze -Recall

The Tale of Peter Rabbit

43 Mr.McGregor hung
up the little jacket and
theshoesfora

scare-crow Lo frighten
the blackbirds.
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A E_lgmzﬂ_ll page 24

- & Book 6o Customize Recall .

The Tale of Peter Rabbit

4 Peter never stopped
running or looked behind
him till he got heme to
the big fir-tree.

43 He was so tired that
he flopped down upon
the ‘nice soft sand on the
floor of the rabbit-hole
and shut his eyes. .

¢} His mother was busy
cooking; she wondered
what he had done with

Figur -32 - page 24b

€ Book 6o Customize Recall .

The Tale of Peter Rabbit

his clothes.
4} It wasthesecond
little jacket and pair of
shoes that Peter had lost
in a fortnight |




Figure H-33 - page 25

€ Book- 5o Customize Recall

The Tale of Peter Rabbit

4} [ am sorry to say that
Peter was not very well
during the evening.
4% His'mother put him to
bed, and made him somre
camomile tea; and she
gave a dose of it to Peterl
4% "One table-spoonful to
be taken at bed-time "

The Tale of Peter Rabbit

<’ But Flopsy, Mopsy,
and Cotton-tail had bread
and milk and blackberries
for supper.
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Figure H-35 - page 27

€& Book 6o Customize Recall
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The Tale of Peter Rabbit

. €43 The End



Appendlx I

Observatlons of Randomly Chosen Students

n

Kindergarten

Adam

Adam spent about two minutes with the Discis Book, He clicked on the plcture on the
- words in the ﬁrst sentence in reverse order, on the sentence speaker for the ﬁrst sentence and then

* turned thie page. He clicked on the same plctnre from the second | part of the first page and turned

the page aga1n After chcklng on the sentence on the second page, he asked to’ stop

Interview: \

¥

I like to listen to stories. I like pictures, army stories and lots of exciternent stories. -
can't read. Discis Books and books are about the-sime. The Discis Book was neat. 1 would not
use another one. B {

- Alex . . .

Alex spent 11 minutes on the first six pages of the DlSClS B:,-ok On the first page he
clicked on some words but not m\order On the second page he chcked on words in the generaI
order. By the third page, he was clicking on wotds in order with somgﬁaccxdental clicks on words
" in ‘a higher ﬁne. 'On the fifth page, he clicked on words, a sentence speaker for the first and only
tirne and then words again for that page and the next.
| Alex had difficulty using the mouse as it was his first expenence with one. He generally
chcked on words before the mu51c stopped except on page six wl'ekrei;zzted for the sound |

effects to finish.

B - | 161
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- Interview: ’

I like to listen to stones I like pictures. Ican't read. I liked DlSClS Books better. I liked .

the munchln g sound i in the DISCIS Book. T would use another one.

,4
.
s
o

Angela

et
i

Angela 'worked with the first seVen pages of the Discis Book for ten minutes. She spent
three minutes on the first pagc chckmg on the second sentence speaker and on the words of the
\ﬁrst sentence from the bottom hne ugwards but in a Ieft to nght order. She then chcked on the

first sentence spcaker and on the prcturc " On the second part of the ﬁrst -page, she contlnued

| clicking on words in a bottom -up let%ngh,t ordef. -

%

On the second page, she clicked on the plctuge and ¢n the sentence speaker

On the third page, she clicked on the sentences in reverse order, on the wprds in reverse
y WL
order and then on the sentences again in the correct order - o @ SN

On the fourth page, sh¢ chcked on the sentencé§ in reverse order and then on the words of
é’ £
the first sentence in order. She repeated the second sentence and then the words of the scci)nd

sentence in order. From page four onwards, she clicked®on words in correct order. T ’# -

Angela explored pictures on the first three pages. Otherw1se, she hstened to sentences and
L ,,;v 5

words. She had trouble rolling the mouse on the pad. £,

Interview: * e

I like to listen to new books-and have new words to read. I can't read. ‘I like a book better

T

than the computer because it has new words With the ’Dlsms Book I don't have to read It goes

L4

by itself. I would use another one.
Alice

- Alice spent 28 minutes with 19 pages of the Discis Book. She spent five minutes on the

_ first page, then about one minute on each of the succeeding pages. She had some difficulty with ‘

T R i o
a 3
v i3 - - .

1



the mouse, clicking on the sentence speaker rather than clicking on the first word of the second

- T . . -

line.

Alice Qas involved in the story, eXpressing her appreciation of the mu‘sic “cornmenting -
about Peter Rabbit's be'hav‘iour' “Oh no. ‘I already know that. Bad, bad boy Ah " (page 6)
: "That was a very scary sound” (the music of page )] and "Oh oh. Mr. McGregor sees h1m
(before begmnmg page 9) and commenting about story characters or their actions: "Yikes! Stop,
"~ stop" (page 10), "Hey you, bad rabbit" (page 14), "Oh, that stupid -Mr.»Mc'Gregor" r(pcge 16) and
""Bad boy, Peter” (page 17). She commented as well about her feelings and actions: "Turn the
pege'§ (to the computer for thespage 3 turn), "This is fun" (page 5), "That 'a’ won't work" (on the
difficulty of clicking on the word ‘a’ on page 9), “There, good girl" (on her aoility to cliclt w;here_
she wanted on page 14) and "Hey, you" (on the monse slipping off the pad during page 15), "I'm i
making it sound funny by not adding all the words" (on cli%_cking on the first word on each line of
the first sentence on page 16), "I read thatfmyself" (on reading to his work’ before clicking on
those words on page 17) andwf'rnally "Because I'm using this computer, I'm not feeling so sick
any more." on paée 19 just before asking to stop). |

o 'y
Interview:

I like to listen to bdoks because it's fun. I can't read but I would like to. I like books and

. -

Discis Books because I like to listeri. I would use another one.

>

Earl spent 35 minutes on the Discis Book covering 11 pages. He spent seven minutes ot

~ the first page,vsix on the second, four on the third,,and‘tl’(en about two minutes per following
page. 2

Earl clxcked on sentences, usually in reverse ‘order. He explored the ﬂrst picture and then

.

concentrated on sentences and words Words were chosen at the begmmng in bottom up and

L]
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right to left order. Although the word order changed by page 10 to going ﬁom left to .righg, ;he “,
. never clicked on words of a whole sentence in thc right order. Even on page-11; he still cho‘sé thé _ |
second sentence speaker before the first. | o ) T
.. He recogmzcd some words, reading 'T' (page 3) and and' saying "Is there any more
‘ands'? I know - here!” (page 6) and "Oh, my!" (on ﬁndmg another 'and’ on page 7)

Earl appeared to be very involved with the Discis Book He enjoyed the musw waving
his hands and commentmg on the mood of the music-or on the sound effects: "“This one 1‘5“a; )
different song." (page 4), "Oh, my. He's eating carrots, right?" (page 7), "Is he sad?" (paé; 8)\

and "Whee!" (page 10). He repeated some words out loud after they were réad’(page'3). aﬁdmad;é
up intércsting sound sequer.ces to match some words he h\eard "Squeeze, squash. Squish,qﬂ_ " |
squa;h: I like tﬁat." (page 6). ’ ‘ |
Interview:

1 like to liétcn to stories because they are fun. They are for kids and I like the pictures. I
like both books: énd the Discis Book because it reads to me, because | Ezould move thcﬂ‘_mouseﬁ; I ,

would read another one.

Eric

Enc worked for six minutes with the first two pages of the Discis Book, of which five - |
wére for the first page. Duﬁng the first page he commented "I know that." on repeating some of
the words aiid "I have one of these stories at home already".

Eric cgﬁcemrated solely on the pictures, clfcking about 15 times on the first page, four :
times on the secénd and only once on the fourth page. He skipped page 3 by clicking twice on the
page urn. He generally ignored the music, clicking on the picture immediately after the page turn. -«
Interview: J K

O A

I like to listen to stories because I like Peter Rabbit. He goes with his mother. I liked the - (E

Discis Book better because I like computers. I would read another one.
-
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Ernest

-3

Emest worked with the Discis Book for six rinutes, 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 thé‘

reraining pages.

;fﬁ'il,.- -

Asa general pattern Emest chcked on sentence speakers, cllckmg on plctures only for
pages. 1 2 and 4. He commented twice that he had this story at home (pages I and 2) He
noticed that 'Mrs. Rabblt was in the picture and in the text (page 2). He generally waited for | \ *’
e masic to ﬁmsh before going on to the next page. On page 9, after chckmg on the sentence .

speaker he started to play with the menu and quit the program by hlmself
Interview:

I like fo listen tQ stories because they are funny, nice. I like 500ks better becaise they are
easier. I know what he is saying. I would not read another one.
; E ve N s
Eve vt/otked for 14 minutes on the first four pages of the Disci§ Book, spending three
minutes on the first page, five ort the second, seven on the third and threegon the Fog&nh.‘ Because
she clicked twice on page turns, she got only the t_'u*st part of each plaégef."

On each page, Eve clicked on words, pictures and sentences. SHe repeated some words
out loud (pages 1, 3 and 4). She clicked on the words in orae} on the first page but on page 2,
she clicked on words in random order and then from the bgttom upwards and ieft to right.

She questioned the illustrations "Who is this? This is Mrs. Rabbit. SH&'s not the same
name as the other rabbit."” (page 3), "I wonder what this is?" (abé)ut the basket on page 4)
repeating the label 't>asket‘ after clicking on it, and "Hey! This ;s l;er“' (about Mrs. Rabbiton * |

page 4). g

e

4z
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Eve was also quite interested in the cbmputcr, examining the mouse during pagé 3and
cxplorihg the apple menu and the recall list during page 4. She had ‘t'hc recall list repeat the wo}rdsk |

"Mrs. Rabbit’ and 'basket.

H

Interview: R
I like to listen 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 oné.

-

Erin

Erin spent 25 minutes on the first 15 pages of the Discis Book. She spent three minutes

on the first two pages and on page 11. The other pages had about one or two minutes each.f |
| Erin clicked on all the words in order, saying some before clicking on them: 'Peter’ (page

1), 'Mopsy' (pages 1 and 5), 'to Mr.'(pages S and 6), 'meet’ (page 9). On page 12, she clicked
the mouse accidently on the picture and then explored it a little, clicking three times 6n the picture.

She then went back to clicking on words alone.

X

In’tgrvi»gwi ' .

® .

I like to listen to stories because of the p?étures. I'liked the Discis Book because I didn't

have to say the words. It said it for you. I would read einothef-‘png.

Ethel =

Ethel spent 47 minutes working with the Discis Book, spendih g six minutes on the first

page, three on pages 4 and 10, five on pages 11 and 12, four on page 18 ard one or two on each

K3
%%,
3

of thé remaining pages.

Ethel clicked on senteinces and then on the words in the same sentence in order. She i
clicked on three pictures (pages 1, 4 and 10) but generally stayed with the text. She repeated ‘

some words (e.g.'p;arsley' on page 8) and said some before the computer (e.g. 'Mr. McGregor'

on page 10) and the 'a’ when she couldn't click on it (page 4).
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O.nipavgevé where there was gore than one sentenge she clicked only on the first one. She
usually clicked on the scnté’nce §pca.kcr and then dn ai} the words. On the first page these words
were in random order, but from page 2 ori she clickéd on word§ in order. - F

» She was 'involved w}m the sto?yf, 1aﬁghing,moving her head to the music and commenting
on P;ter Rabbit's épd the other rabbit? beha'\‘/‘ioilr. :'Petpr is bad. But he likes his adventures."
(page 24) and "Because they were good.” (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 6n ‘
usihg the book: "This ‘is fun." (page 20). She wasAalso interested in the computer, playing with
 the mouse during page 12; |

She twice requested that the computer réad:the whole story (page 13 and 18) so she was
asked if she would likethe 'cV:oAmputer fixed to do that. She agreed and wanted the music to play
before the page was read. The settings were changed acéordjngly. During the rest of the story,
she looked-around the room during the music or waved her hands while it played but during the
rea:ldjng, she lool;;:d;at the scréen
" Interview: |

I like t0 listen to stories bccausc they make me happ‘)y.k 'I"hey make mé think 6f my dog
who died. I like listening to somebody talk bht a little bit from thé rcrofnpu_ter'. I liked the Discis

ERr

Bo;ik because'ther;e was nobody near me. '.I would read another one.

Grade One

* Bob

Bob spent nine minutes on the Discis Book, getting to page 21 but actually only working
with nine pagesibecause of clicking too many times on the page corners. 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 finished. On page 12 he cligked on the words of
the second part of the page, clicking faster than the computcr could respdnai
Interview: X .
© Ilike to listen to stories. Tﬁ_ey are interestill)g.\ Reading is fun. Ilike 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 one. - L . .

Brian
S
gBrian 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 pége and then went very quickly

-

through the remaining pages, reaching :pflge 25 before stopping.
| Brian clicked on words more often than he did on sentence speakers. On page 1 he

clicked on the sentence speaker, then clicked on each word 6f that'sentence and the next sentence.

Although he skipped pages 2 and 3, he did not cﬁék ona sentence speaker again until page 8. j

After that it was a mixture of sentences Dspeakefs and words, although even 6n page 21, he clicked'

on words ;vhen a sentence speaker was preseht. | 4

& ! ¢ ’
He clicked on words or sentences very soon after the page tumn, seeming to ignore the

- Interview: |

I like to listen to stories because it helps me get sleepy, I need to know how to read, and
its relaxing when someone reads. I like reading but it gets me into grownup business, it helps me
grow up. I like a book better because I like reading; I need to know how to read. I'guessIwould -

read another one.
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Barry worked for 40 minutes on the Discis Book, finishing the story. He spent three
minutes on page 1, four minutes on page 2 then one or two minutes on each of the remaining
pages.

Barry-began the book by clicking on sentence speakers, words (in order) and pictures. By
pag’e 4 he began to click on senterrces and words alone; by page 7, sentences alone.b The mouse
tracked words as they were being read. On double pages he clicked on the second page words.
By page 19, he turned the page with the readmg, although he still clicked on the second page
words individually. From page 21 onwards, he begar’rcli"cking on pictures again as well as on
sentences. : \ o £

:

I like to listen because they are neat. I like reading to my mom sometimes, it's fun to learn

Interview:

to read, but sometimes not, because I'm crﬁb'by. I like the Discis Book better because it's neat to
press all the words and pictures and listen to it.. I didn't have to turn the pages as in a book. |

would read another one.

Berty
/

Betty worked for 33 minutes on the Discis Book, ﬁnishing the story. She.spent three
minutes on page 1 and then one or two minutes on each o}{he remammg pages.

Betty was mvolved in the story, laughing with the sounds (page 14). She usually 1gnored
the music, chckmg on words or sentences soon after the page turn.

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 se’enc'e speakers alone
except for words on the second page of double pages. By page 24 she turned the page with the
reading but sull clicked on the words. She would occasronally read some words out loud before

<

the computer (pagesl 2, 4 18 19, 21, 24, 25).
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Interview: _ 7
I like to listen - I know how to read Peter Rabbit a little bit. I like to read. I like a beok

better than the Discis Book because I can put my ﬁngers on the writing. I would read another

one.

Barb
b

Barb worked en the Discis Book for 29 minutea, spending one to two minutes per page.
She reached page 20 but skipped two pages because.of clig%ng too many times on page turns.

Barb generally waited for the music to finish befo;'e;é]jclcing onﬁg;;entenee. Although she
had never used a mouse before, she did not have toof mueh‘difﬂ_culty. She would <::Iick ona
seritence and then on the words of the sentence in order. r

Interview: 4 | » Sl
_ o

‘ 3
. Y

I like to listen to books and I like to read. I like a book better than the Discis Book. .I
would read another one. -

Bev

4
L

- 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 -~
deliberate so she would get definitions as wlell as the word. When asked if she wishéd the
definitions taken out, she said yes. _ |

Bev secmed to enjoy the music, nodding her head td the beat and commenting on the!
mood of the music: "That's a neat sound.” (page 14) and "That sure is a sad song.”" (page 19).
She usually clicked on pictures and sentences throughout but would click on words on the seconcf
page of double pages. On page 15, she clicked on the sentences over and over again. She missed

T

page 10 because of too many chcks on page 9

”‘i'nggrvigw: ’
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I like to listen to books - they're nice. I can't read, just some books my teacher talight. I
like the Discis Books better because of thé music and all the ways you can listen. You just have to

click. I would read another-one.

Fred

Fred worked w1th the Discis Book for 22 rpinutes, spending three minutes on the first
page and one or two minutes on each of the remaining 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 orrandom.
He seemed to enjoy the music, waiting for it to finish before clicking on the yOrds Hc clicked on
- pictures only on page 14.

‘] terview:
| I like to listen to stories a lot. They are mt,cresung a:nd make me happy. I dont like to
read. I have to redo it. I liked the Discis Book better t.ha[} books 1 would read another one.

Frank : ' o |

A
Y . P S -
r'(-‘ - F \
i

Frank spent 38 minutes on the first page of the DlSClS Book. JEven though he was -

remmded once that he could turn the page, he remamed on the second part of page one for the

-

remainder of the time. ' : z
Frank clicked on sentences, their werds i in order, on the plCtUI‘C and back again. He
clicked up to 22 times on the picture at 2 time. He occasionally repcatcd words out, loud He
would say the parts of Mrs. Rabbit as he was clicking. He also tried to click on picture labels
several tmes. | 7
Towargs the end of his expdriencc with the book, he clicked all the way up the blank i)age
until he got to .tlge words. | '

Interview:
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I like to lrsten to stones about rabbits. I like readmg because it's fun 1liked the Discis

Book better than books because it has lots of words. 1 would read another one

L~
3=

’ ,
Floyd | | | | | -

Floyd worked with the Discis Book for 53 rﬁnutes, ﬁnrshmg it. He spent two to four
rrunutes per page, chckrng on plctures first and then on words

Floyd read the story out loud for the first lO pages chckmg 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
was able to say it w'ithout c1icidng onit He would also try to guess picture labels before the
computer said them. On one page, ,he hummed with the music and usually he waJted for the
music to finish before chckmg On page 11 he began chcklng on the sentence speakers, saying
the first words with the reader On 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 chckmg on the next sentence speaker.

_ He seemed qulte involved with the story, saying "Poor Peter” when Peter was crying.at’
- the locked door (page 19). ' | |
nterview: | |

I like to listen to storie‘s" because they are rnteresdng I ,iike to read because it is interesting .
and you get to know thmgs that you thmk don t happen and-it surpnses you. I like the Discis
Book better than books because you don't have to read - it reads for you. Iti is hke book tapes

whrch 1 have but it is better because the tape doesn't have prctures

Fran

Fran finished the DISCIS Book in 20 minutes, clicking on sentences and an occasronal
picture (pages land 23) She spent three minutes on the first page and then about half a mmute

- per page afterwards.
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She clicked ofi the sentence speakers before the music stopped. During the reading of the
sentence, she brought the mouse down the page along the line being,rea-d. " '
Interview: |

I hke to listen to stories because they are mterestmg and because you ean learn stuff from
them. 1 hke reading because it's fun. I liked the Discis Book better than books because you can

move stuff around. I would read another one.
Faye | . | \ , -

Faye workéd with the Discis Book for 45 minutes, spending 4 minutes on the ﬁrst page

, ano usually about 2 minutes on each of the remammg pages _
Faye clicked on words in order with occasional clicks on pictures (pages.4, 1‘2, 13 _and

20). At first she clicked almost immediately after the page turned; then she waited for some of the .
music to.play before clicking on.the_words. She double‘_-,clickec'l a page turn and asked for help the
ﬁrst time to go bagk. -The next time she was able to go back on her own.
Interview: n

“Ilike to listen to stories becanse there.is excitement and they are fun I like readin g
because it's good for you. I hked the DlSClS Book better than books because books you use with
' A ‘your hands’ (tum the pages) the computer book you don't have to. And it was fun.-I would read

&

- another one.

Flora ‘i‘ .

. e
. Flora worked for 30 minutes on the Discis Book, spending three tninutes on the first page

and from one to two minutgs on each succeedmg page

E 5

Flora occasionally waited for the music to end but usually chcked on sentences before the

- music ended. She clicked mainly on senterices and plctures, w1th an occasional word, especially
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those at the top of g second pége'of Eiodﬁlé‘?‘g?ges.' She sklpped five pagéé‘becauéc of élicking : o
twice on page turns. R 3 P - L "

I like listening to siories and reading. 1 like the DISCIS Book better than books and I weuld
‘ b i ) : : r g T . R

ik .
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read anotherone. - -« . ¢ T L R
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Grade Two e :
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- . N . .
Carl ) - ST . - i ' . K-

N I
& kl

Carl worked for 4 minutes o the Discis Book, finishing it. e spent one to two minutes

¢ : N

per page. > ,_ o
He had his eyes fixed on the SCIc;en‘throughouL He said "I knew that!" after clicking on a

word on the first page and then began fe‘a'ding some words with ihe computer. He did ;io; show
much reaction except for some giggling on page 2 and for sitting on the edge of the chair. |

~ Carl clicked on pictures and on words in order only until page 13. Although the sentenc”ér o
speaker had been shown him on the titlefpage, he asked. about thelamp‘liﬁer icon oﬁ 'bag\e 13.1

From then on he used it alternatively with word clicking. He would often click on 'wordsy faster

than the speaking speed.
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Cindy worked for 25 mmutes on the stc1s Book ﬁmshmg rt She spent one to two '

minutes per page.

- Cmdy generally clicked on sentence speakers only, although she chcked on the ﬁrst seven

g

pictures. She clicked on words only if they were on the second page of a double page She
usually chcked before the music was ﬁmshed except for pages 14 and 25 When she turned a
“ page too soon SO that the readmg of the senterice'was cut off she went back to repeat the

-

sentence ,

Inter.v1eW'

\U

l hke to hsten -- it's nice. I don t have to read them JuSt hsten I don t hke to read &

? A

stories. I'really wanted to hstert I would read another ones

.
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-

. Charlotte worked with the Dlsc:s Book for ten mlnutes She laughed at the story (page
15) but sklpped five pages Qy chckmg too many ttmés on the pag*e turns. ©
Charlotte clicked on sentences only, with the exception of one word (tool- shed) aﬂd the
' last picture. She generally cllcked on the sentences tmmedlately after the page tw;ns SO that the |

s. .
[

‘musw stopped. o : 7 L
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Interview:
I like to listen. Stories are fun; they have adventures and stuff. I like to read. You get to

find out neat things about stories and other things. I like books better. You get to turn the péges.

I kept skipping pages.. I would read another one.
. % N

-‘Candy
Candy went through the Discis Book silently in seven minutes. She clicked on words

only once : 'Mr. McGregor' (page 16). She used the mouse to follow the words on the page as
she read.. thczdid not seem to listen to the music, turning the page before the music was finished.
Interview:

. Ilike to listen to stories. I like to read - look at pictures. Ilike books better. You don't
have to look at a s¢reen. It hurts my eyes. I would read another one.
Christine '

o

Christi;]#; worked on the 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 do'ublé page (18). She clicked on some pictures as well (pages
3,5, 16, 22, 23). | |
-, She turned pages with the reading and tracked the reading with the mouse. She would
occasionally pause between sentences with her cyes on the screen. She would also git for music
to finish before going on to:the next page although shc did not wait for it before chckmg on
semencc speakers. |
Interview: ' o | o

I like to listen to stonesa They are fun and neat. Ilike toread. Itis fun and 1 can ﬁgﬁre
out lots of things. I liked the Discis Book better than books. I liked the musmmﬁt can show

pictures and give names of pictures. It turns pages for you. I would read another one}.
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- Gary

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
tension. - | |

He clicked on most of the pictures and on words. The words seemed to be chosen
randomly rather than because of their difficulty; for example, on page 12, he clicked on ‘himself
‘i‘n""’fé ;xcn himself'. He seemed to relax a bit by page 9 and even more by page 15. On page 17,
he clicked on a sentence speaker 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.

Inlervigw;

I like to listen to stories. I like to read because I learn stuff. | 11kéd the Discis Book better

because it tells you what the pictures are. | would read another one.

Greg

Greg worked on the Discis Book for 12 minutes, reaching page 21. ' .
He generally clicked on sentence speakers but clicked on individual words for some
sentences (pages 3, 8, 13, 17). He clicked on sentence speakers befor€ the music was ﬁnisﬁi.

He used the mouse to track the words as they were read from page 4 on.

Interview: »

>

I like listening to adventures. I like to read a little, not too much. 1 get bored. Iliked the |
Discis Book because- it reads for you. I would read another one. ‘ |

Gina

-

- Gina finished the Discis Book in 21 minutes. She spent three minutes on the first page,

clicking on the sentences in order and the words 6f the second part of the double page.
!
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Gina generally clicked on sentences only, clicking on second page words on page 11,
difficult ;NOTdS on page 12 and the second part of pages 16 and 20. The mouse fé)llowed the
beginning of the lines being read. She clicked on the s‘entencc‘ 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 but went back on her own. |
Interview:

I like listening to stories because of the pictures. I like to read because sometimes it's

funny. I liked the Discis Book; when you press buttoris, it does things. 1 would read another.

Grace

Grace worked for 28 minutes on thc‘Discis Book, reaching page 21.. She was unfamiliar

with the mouse, clicking it very Slowly and holdi:.g it down on page turns. ‘
She clicked on sentence speakers the fir$t time throuvgh the story, and tﬁcn came back

towards the beginning after page 21, playing with pictures (pages 21 and 8) and the words of the

title page (page,0). She ti:med 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 swhc stopped.

Grace generally clicked on words or sentence speaker soon after the page turmed, stopping

the music. . ' .
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Interview:

~ T 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.
Gertrude

Gertrude finished the Discis Book in 16 minutes. She generally clicked on sentence
speakers with the exception of some words on the first page anq 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 21 with the speaker.

She clicked on sentences before the musié finished. ) -

Interview:
I like to listen to stories when people rcad don't have the time and it sounds very nice.

[ don't like to read. I liked the Discis Book because it was more fun to read and the mouse could

- be moved all’ around. I would reéd another oné.’

Gretel

Gretel-read the Discis Book in 26 minutes. She had great difficulty with the mouse. Shé
generally clicked for difficult words, sentences on pages 7 and 17 only and on severai pictures
(pages 2 - §, 14, 15,.17, 21,24 - 27). By page 1\1, the mouse was tracking the words as she read
si'lenti'y.

Interview: .
I like to listen to stories. I like to read because you learn to read more words and get better

at reading. I liked the Discis Book because his mom took him in and because you don't have to .

hold it. I would read another bne.

o
L Fae
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Grade Three

David

David finished the Discis Book in 14 minutes. _

i He clicked on sentence speakers alone, tuning the page with the reading from the first
bage. He generally igﬁored the music, clicking on the sentence spéakers as soon as the pagé :
tugmed. 4 .

Interview:
I like to listen to stories sometimes, if they are good ones. I like to read. I can predict
what's happenin gfbefore I\rea\d. q;like‘ a book better. You can turn the pages and read it yourself.

I would read another one.

k4

Don

Don finished the Discis Book in 18 &;utes. He had some difﬁculty turning pages at the
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

menu item before stopping a minute later.

v Interview:

I like to listen to stories; they are fun. Liking reading - it depends on what kind of book. I
like books and Discis Books the same. I liked the/ miusic and that it would read it for you. [

would read another one.
DPennis w

Dennis finished the Discis Book in 14 minutes.
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He generally clicked on sentences, clicking on words only on the second part of the first

p&ge He clicked on plctures on the first two pages and then three more pictures later (pages 9,18

and 20). He tracked the words with the mouse as they were bemg read and tumcd pagcs with the
. rcadmg starting on page 19. He skipped one page, clicking twice on the page corner.
He clicked on sentences immediately after page turns, stopping the music.
Interview:
I'like to listen to storicé: I like to read - books about stuff and léarn stuff.” I liked the

Discis Books better. I didn't have to read out loud. Iwould read another one.

Donna

Donna read the story to herself in nine minutes, tuming to the next page before the music
ﬁmshed She didn't wait for the music to stop before going on to the next page. The first time

she met a sentence continuing on a second page, she asked "What do I do now?"

Interview:

I like to listen to stories. I liked the music. I like to read. Books are neat; I like. mysteries
in them. I hkcd the DlSClS Books better than books because of the music and I don't have to turn

the page. | would read another one.

Dawn

Dawn finished the Discis Book in 19 minutes. R
" 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. Sho generally listened
to the music, nodding 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".
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Interview: .
I like to listen to stories. They arewgesﬁng. I like rcadiug. It is fun to do. Ilike books
better than the Discis Book because I can pick long stories and read over a long time. I would

read another one. | ' .
John

John finished the Discis Book in 14 minutes; reading it silently fo himself.

John clicked on five pictufes once (page§ 3,_5 - 8) and on four difficult words ("exert',
‘Mr. McGregor's gaiden', 'lippidity’, and 'scritch’). He waited for the music to bé ﬁrii»s_hed
before turning the page. o o ‘
Iﬁp_t:rvigw: ‘

I like to listen to storie; because sometimes they"re; fun and exciting. I like to reﬁd because
when you're older, you'll know how to read stuff. I liked the Discis Book because you don't

have to turn the pages, some parts are fun and exciting, music made it different, if you don't

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 se\ntence speakers and all
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 it. He commented durm{g
clicking on pictures. Page 1: "Where is Cottontail?" "And this must be Cottontail." Page 8:
"Oh, I thought it was wood (the cucumber frame).-Page 9: "Ah, cabbage" Pége 20: "Now
where's the cat? Oh, I was looking at it the wrong way." He commented on the length of pa’ges.

Page 11: "Oh, that's a long one.” Page 16: "Holy, the longest one yet!" One comment

concerned the scarecrow: "Huh. It doesn't look like it's doing much good." (page 23).
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Interview:
A I like to listen t0' stories because they take me on an adventure and give me something to

do. Ilike to read a lot, they take me on an adventure and I really, really enjoy them and they are

fun. I liked the Discis Book because it was a little funnier. The plctures are bigger. You can play |

around them. If you don't know a word, you can click on it and find out what itis. I would read

~another one.
Jean

Jean finished the Discis Book in 20 minutes.

Jean clicked on sentences, most pictures and an occasional word (page 1, 4, 18 and 20).
. She clicked on sentenee speakers quickly, stopping music. ' The mouse was following th@ords
by page 4 and she turmned the page with the reader by page 12:

Interview | g

I like to listen to stories because it gives me an idea for when I make my own stones I

like to read. I liked the Discis Book because I getto click on the pictures. I'd read another one.

Jill
Jill read the Discis Book silently in 13 minutes, saying at the beginning: "I have this book
at home." She clicked enly en page'turns,

Interview:

I like to listen to stories if there's good chafa&ers in it. Some stories have surprises in it
and it's exciting. When I go to bed, my sister reads because I'm too tired. I like to read because
_it's fun. Ilike books and Discis Books because I have to click with my finger. I would read ‘

. . : &

another one.
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J_oan

.

Joan worked on the Discis Book for 35 minutes. “Shc had difﬁgulty moving the mouse at
the beginning. — |

Joan clicked on sentences, all pictufes except pagc 14 and occasionally difficult words
(pages :17 4, 9,‘10, 13 - 15, 20). She usually cﬁéked three or more times on eéch picture. She
generally clicked the sentences before the music stopped.
Interview: |

1 like to listen to stories bccau§e‘they have ch‘:aracters and pictures. I like to read because
it's exciting and teaches ).rou a lesson. Iliked the Discis Book because they read it to you.

Whatever you point to,-it tells you what it is. I would read another one.

#
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Obsefv.ations' of Teacher-Désig'nated Students - Single Use

-

Bea

<

Bea, a gradé one stuéent, suffers from a hearing ir‘npairme}lL _Although she l.ooked.

. forward to working \yith the compﬁter, she clicked on the sentence speaker of page 1 and then did
nofhing else. She moved the mouse a little-and looked away. Her teacher aide and the researcher

~decided that furthér work with the book would be harmfiil to her so she was given tpe choicé to

stop immediately, which she did. Her total time working with the computer was three minuites.

Cathy

Cathy, a grade two student, worked on the Discis Book for 33 minutes. She spent 14
minutes on the ﬁrstpafgé alone and about five minutes on eaéh of the seven oth.qr pages she used.
She had difficulty with page turns, skipping five. ;

Cathy enj?yéd the muéic, waving and laughing with it. Shé’would click on a sentence and
then the words of that sentence in 01"der. As she clicked on ez;cﬁ word, she turned around and
repeated the word to her teacher aide. Occa:sionally she would repeat the word with actions to
show she understood the meaning. RN |

" Cathy has a learning disability and cannot read at thé grade two level. She was

- accompanied by her teacher aide who responded to her. ’Thc teacher aide suggested that the

interview with Cathy be dispensed with as she would not bé able to answer.

Dan
Dan, a grade four student, worked with the Discis Book for eight minutes, reaching page

13. Heisan English Second Language student, being one year in Canada.
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Dan clicked bn sentences and occasional words (first three, last four, etc.). He clicked on
these immediately after page tul%s sbpping the music. 'He tried to click on the pag}: 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". » _ .

Inervigw: | A N U ' ) ’

I like to listen to stories because I don't have to read it. I like to read some bookymou‘se

tales, most every kind. Iliked the Discis Book better than books because’T didn't have to read it.

I would read another one.
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Appendix K
Observations of Teacher-Designated Students - Repeated Use

L
o

Grade One

Patrick

First Time
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 g¢ach of the remainder. |

Pamck began the first use by spending a‘tot of time on the first page, cticking on plctures

i

‘on the sentences several times, and on the words. H‘e‘dld not click on all the words but those he
did were clicked on in order. 7 |

He generally waited for the music to finish béfore clicking og sentences on the next‘page.
After the first page, he clicked on pictures only once (page 9). He also concentrated on sentehces,
clicking on words only on six pages of the other ten. _

The mouse followed the words on page S while the reader w'as speaking. On page 7 he
made chéwing sounds, imitating ’Peter Rabbit. About the picture on page 9, he commented: "Oh,
he has a rake". |
Second Time

This time Patrick spent 16 minutes, wor _' g with only 7 pages.

Patrick clicked on sentences and a féw Qs on pages 1 and 3, skipping page 2 and 4.
'He changed the volume control through. the Customize menu while on page 2 and opened the
book through the book menu while on page 5. He started again. o .

He clicked on t_;}C 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 words to speak in Spanish

through the Customize menu. He then clicked on words on tﬁat page.

L4
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He then skimmed through the book, clicking on sentences on pages 2, 6, 7, 12 -and 16 -
and on the plcture of pagé/l;umg page 15 he turned down the volume control again. On page -
19 he hstened to the music, questioned the use of the buttons on the CD-ROM drive, and closed

the book through the book menu.
. P 3
Third Tiine

[

This time Patrick worked 12 minutes, workl?'g on 9 pages. . ‘ .o

Pamck chcked a few words onpage 1l andon a senteﬁce He turned to page 2, cllcked on

5 -

the sentence and then chec](cd out the rest of the menus. He changed the font, brou‘ght up the

¥

table of contents, changed configuration settings even though he didn't know the:meaning of the
words. 'He then asked for the font to be changéd back because his configuration changes didn't

.change that. He tried the Recall menu, choosing the word T which he said before the computer

-

did.

He then chckcd on the first sentence of page 3 and all the words of that sentence and then
®-

next. He clicked sentences on p?x«ggs 6, 8, 10, 17, 20 and words on the second part of page 21.

First Interview: ! ’ ) . ? '
I like listening to stories. Ilike Roger Rabbif, Peter Rabbit and wat'chirig‘ Ninja Turtles. |

don't like to read because sometimes rn?feacher gives me five or ten words or setntences to-learn.

Ilike th?Discis Book better because I have a computer at home with a mouse and a keyboard.” |

- also play with it when I come home from school. I would do another one like it.

‘End Inferview:

I lchd usmg the book. I liked the story and 1t was fun. It wOuldﬁ\Q\me’I/ arn words.
Words 1 leamed are 'Peter Rabblt and 'the’. 1 would like to tell the one whg made itto IEL me

type, to have a keyboard. [ like to type.
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First Time: .
Patty is a child with léarning disabilities and poor motor coordination as a result of brain
damage. During her first 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

as well as learning how to click. She would hold the mouse button down as she moved the

mouse. 4
Second Time:

Patty still had the tendency of holding the mouse button down. .. w‘wever, in.her 20
minutes, bhe clicked on words on random, on Lﬁe"ﬁrst sentence three times (with wprds
interspersed) anq on the picture three times. On pages 2 - 4, she clicked on v:xordé \z‘i{random and
on the sentences. She skipped page 5 and clicked o@ly on words on page 6.

Patty clicked all over the page, starting from the bottom and workin g upwards to the text.
Third Time: | ‘

Pafty skipped page 1, clicking on sentences only on page 2, sentences and random words

in pages 4, 6 and 8. On page 9 she clicked on words only. She worked for 15 minutes this time.

She still had difficulty moving the mouse but her.clicking had improved. Once the mouse' o
would eventually get to the edge of the pad, she %idn’t know what to do to get the cursor to move,, -
again. -
She would always wait for-the muskg to stop. She clicked on the sentence spéakers before

random words on a ne w page. When there were two sentence speakers, she would click onthe -

bottom one first. ' . RN 1

Bl

.First Interview:

.

I like listening to stories. It's fun. I-would do another one like it. S

%
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‘End Interview: T : o AA»:“:‘-;"‘?"“ - _;

I liked the Discis Book.’ I liked the plctures and the musxc Lliked Mrs Rabbx( and,{hc

pictures. [learned about a bunny. I would like a copy w1th p}ggures I woula really hke*one hke

EES & ‘ s e
ours. , . ST ‘
y ~ i - fe ﬂj‘vg
- ‘ ;o F #
. % EE
Grade Two "
é
Paul
First Time:

Paul worked for 36 minu.tés on the [?iscis Béok finishing it. He spent 3 minutes on the |
first page.

' Paul ;:lick on words, sentences and pictures on thé first page. After that he clicl;cd on
sentences and pictures, clicking on v;/ords onl.y'when sentences ran onto the next page. He would
occasionally read some words oui)oud after the speaker. The mouse followed the words a bit
during.the reading. - | | ‘

H;e checked oﬁt menus (during pagcs 4,‘ 11 aad 12) énd the ball under the mouse (page
Z1). However, even though hc had a little car in his left hand, his anenﬁon was on the computér
/;crcen about 95% of the time. He laughed at sound c\effects (pages 15, 16 and 23), but usually
clicked on sentences before thc music finished.
'Sccond_Tlmc: ]
. Paul c.oncentrated more on sentences during his 23 minutés, chcking on picture;‘ only on’
pages 7 and 21. He clicked on definitions Qﬁ?ﬁe first page, went back to the title page for
definitions, and then more definitions on the first and fourth page. .

He made comments about the story saying "Oh, this is where he gets into mischief” as he

turnégd to-pa;ge 7 and "He's eating a carrot” for page 8. He read pages 8 and 16 with the reader,
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turned some pages with the reader for éentences 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.

" Third Time:

| 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
even befoﬁ c/iicking on the sentence speaker. .,

He again made comments: "He's naughty” for page 6, "I like that one" for the sound
effects on paéc 15. He stopped the music consciously on the first page, saying "I stopped the
music.” He tried the recall list and at the end, moved the scroll bar up to the beginning for the
next person. |

First Interview:

I like listenihg to stories because they are fun and because 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
it ‘ |

End Interview:

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 different programs and all about rabbits and

people. Ididn't like it when Peter got wet.

Peggy

First Time:
Peggy worked on the Discis Book for 33 minutes, finishing it. She spent threg minutesv

o

on the first page and about one or two on each of the remainder.

191



Peggy clicked on the words in order in the two sentences on page one. After that she
clicked on the sentences, clicking on words only when a sentence continued‘onto 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 Uackiﬁg the words with the speaker by page 17. Before that she
mouthed the words. She would Joccasiona]ly say the words of sentences continuing onto the next
page befere clicking on them. B |
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. Otherwise, she clicked on sentences before the music stopped, tracking the
lines with the mouse.

Third Time:

Peggy finished the book in 16 minutes. She clicked on sentences throughout, clicking for
a dcﬁni}ion only on pages 6 and 18. Although she usually didn't wait for the mﬁsié to finish, sh.c
did wait before turning page 10 and before clicking on a sentence speaker on page 24. She turned
and laughed with the sound effects on page 16. |

Y

First Interview:

I like listening to stories because they are fun. I like reading because it learns me new
words and it's fun. I like the Discis Book better than books because it is interesting. I would do
~itagain. - » -

End Interview:

I liked using the Discis Book because it was funny. [ think it could help me learn reading.

[ learned the word 'supper’. | think it was O.K.
' R
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Grade Three

Peter

First Time:

Peter workeei for 32 minutes with the Discis Book, ﬁnisning it. He spent three minutes-Qn
the first page and about one of two on each of the remainder.

Peter is an English Second Language student who Carne to Canada a year ago. He ,
whispered the ﬁfst sentgnce before clicking on the sentence speaker and would guess the picture
names before clickin on them. |

He clicked on sentences and pictureé throughout, clicking on words occasionally at the
end of a sentence (saying the word softly before) or the words ef sentences that ran onto the 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 u;; for definitions the"
next time.

He laughed at the Sound effects of page 15 and turned the page with the words on page
21. He usually clicked the sentence speakers after some music but before it ended. |
Second Time:

~ Peter took 27 minutes to read the book this tme.

Peter clicked on the sentences throughout, clicked on the pictures of ten pages and clicked

for definitions on eight nages, including the two words he had questioned the previous day. He
d the illustration names with the computer. )

The mouse tracked the words from the beginning of the story. He also questioned
"Where's Peter. Qh yeah, Peter went..." on page 5. He occasionally waited Kor the music to
finish, sometimes clicked immediately, and sometimes waited for some of the music to play

before clicking on a sentence speaker.
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Peter finished the story in 30 minutes this time, spending more time on plctures than
prewously He missed clicking on only two pictures (pages 15 and 19).

Peter clicked on sentences and plctures throughout again, saying words before or with the
picture labels. He clicked for definitions on five pages this time. He occasiénally 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 ‘i'n the
text, this beiné the only time he clicked on a word. |

First Interview;

‘I like listening to stories a lot. I like their characteristics, thqf they have characters. Ilike .

toread. Ican spend my time in fun and I can do something quiet. Mom likes me to do things

quiet. Ilike Discis Books and books. I liked using the mouse. I would read another one like it.

End Interview:

I liked the book a lot. A lot. Ilike the music, the story, and playing \jvith the computer. [

’ s
learned English words, like 'gooseberry net'. I found moving the mouse hard.
}
Philip

First Time:

,Philip spent 32 minutes with the Discis Book, reaching page 12 but working only with 10

since he skipped a page by clicking too many times and he did nothing on the other (page 6). He-.
Af_ E" N

A

spent seven'minutes each on the f'ufst two paégs alone.
ﬁPhjlip is a student with learning disabilities because of some brain damage. He found
mov1ng the mouse very difficult, grunnng and panting with the effort. He required special hclp to
learn how to move the mousc
He clicked on words in random order throughout the first experience with the book. He |

clicked on a sentence speaker en pages 2 and 4 and then on the next page on which he clicked
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(pag% 7), he clicked on a few words in order an%m&rc words in order on pagé 8.°However, on

. -

oere

pages 9 to 12, he was clicking on words at ra:yidor;l ;1;gain or in reverse order (bottom:up and right-
left). He skippéd pages 5 and 6 the first time. ~ * | |

| He would wait for the music to end before xhe 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: "Liéten. It's scratching"” (page 7) and about Peter
Rabbit: "The guy's tod fat." (page 8).

Second Time: - '

Philip worked for 16 minutes this time, skipping many 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 pagés 11 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 before doing any clicking.

Third Time: |

This time Philip worked for 15 minutes, reaching.page 6 without skipping 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
wards 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 2:1nd
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 ukp 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.
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As well as chckm gon words and sentences, he clicked on pictures more today, chckmg

on the t1t1e page and pages 1 to 3 four or five times. On page 2 he clicked on the-picture 20 umes

T

Flrst Interv1ew. s ‘

I like listening to stories. Some are about sheep and wolves I like reading. Some books
I like are Three Bears and Three Pigs. 1liked the Discis 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 Interview:

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. o
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Appendix L

e
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Adult Comments and Interview Answers

*School Librarian

LY

The Discis Book won't replace sitting in a lap or curling in a chair with a good book but it
is wonderful for kids who haven't gotten to the point of becoming independent readers. It's
wonderful. 1 liked the different sounds on each page. I like the nature sounds. They're really

nice.

* Kids love computers. They can control it the wayih.ﬁy\:ion't over a book and they can
. i‘-/

-

make it do what they need.
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. ‘
4The’$st use in school would be with kids in late grade one and early grade two having

trouble reading. Some have a poor attitude because they have trouble rc?adin g. If this 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

® .
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 different. It's a different way of approaching print. Some students would find 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 think the kids would like it.
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_ The speaking speed is too fast for grade ones. There are also too many options for them. |
Keep it as simple as possible.; |
Suggestions: For kindergarten, have them hear it read. For grade ones, they can't track
because the reading speed is too fast. Have an option to slow it dO\;Vn for some, keep regular
speed for others. o _
The best level of readers for its use is: nQn—readérs in kindergarten, beginning readers if it

were slower and independent readers. It can be used in a listening center by a small group who

could read with it if it were slowed down.

'Kindergqrten Teacher 2 and Parent of Kindergartén Child

- The Discis Book is greai as a supplement to the real life situation. Once children are
introduced to a story and have gone over it with the teacher, it'can be used at a listening centér tor
help children reread, listen and help them start ‘explorin g with the text.

It is linked to stor): listening, fOCﬁEiné their attention and expanding the length of their
attention. I see a value in their exploration (;f the text. They develop reading from left to ﬁght and
become awafe of words. They see clusters of letters to make a word so they develop an
7appreciati.on 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 linl.c between the
Tusic and the story. The same message is being presented through different media. The Kids can
check their idea about the mood of the music by reading the text. It develops hand-eye
coordination and fine motor skills. Older grades can look at it for paragraphing, punctuatio;: and
conversation models. | m

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 kids to explore, but once they know how to

use it, teachers should give them goals. Kids have to get used to the page turns, get used to how
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G
lohg the music plays, }/10w to stop the musrc and what causes the reading to stop. There needs to
be a training period. |
~ It can be used in school as a supplement in a listening center.

It should be used for primary students especially because older students read faster.
Primary students need its emphasis on vocabulary and sentence structure. It could be used for )
remedial work in older grades, even up to grade seven, for motivation with t?em‘ and aé é different
" way to keep reviewing the words they need. It could be used for anyone who has this reading \
level even if they be adult ‘illiterates'. However, the story razould have to be chosen to suit them.

Teachers must devise goals for the students. It can be used for developing skills (focus
attention, expand length of attention, hand-eye coordination, fine motor skills, sight vocabulriry,
left to rightﬂprogressid’n, up to ddwn progression, syntax matching, paragraphing, punctuation

study and conversation.).

-

Kindergarten Teacher 3 and Parent of Grade Three Child

The Discis Bdok is delightful. 1 like the phrase highlighting (second page). It wodld be
good if they had another signal to darken phrases as on page 2, especially for the younger
children. It's so cute. ;You can relax and look for details apd 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 replaee them. They are tools to present another way. Kids love them and have fun..
Kindergarten children love 20 mi{nirtes of computer work. They find it interesting and
stimulating.

I like the vanety It's another way of presenting books. At the beginning there is novelty, -
but t%é{ will wear out. The computer looks realistic, like a book. The voice is like a record not a

stilted, synthesized voice. The plctures, sound and pleasant lady's voice are positive aspects.
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The sound effects are more realistic tha'nla teacher can db. Kids can go intc;détails ) pictures or |
words, 1 v;/ould like accenting of phrases for the younger ones. .
Kids can learn first what's available and then be aﬂowed to use it duri}lg their choice time.
‘ It would be popular.
It should be used by grade two or slow grade three readérs. If should not be the only wz;y
~of learning and practxcmg reading. | | )
Teachers can use it as another station. They can make up jOb card activities for kids to do
after readJng the story. E.g. finding a solution for Peter - what could he have done? The book
can be used for problem solving, art, creative writing, crafts, experiments, making up their own

r

version, language arts activities.
Parent of Kindergarten and Grade Three Children

The book is innovative, stimulating and éxcitigmg. Childrcn are learning to read through it
in a visual manner that stimulates their creativity as well as their learning skills, enabling them to
learn with;)ut feeling the pressure. For a‘child héving difﬁcul& visualiiing the word, it prbvides
the image they need to stimulate their memory. They see the word as w¢ll'as hear it.

The only drawbaék I would see is that extremely bright children would tend to play with it
rather than learn through it. ‘

It can be integrated into the compufer program with children usin g 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 child 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 it. English Second Language students v;/ould be able to use it. It
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
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needed because of lack of equipment, it should be used with childier who have a problem in *

- reading skills. . | ® r

k]

Grade One Teacher 1 ® . //
N . .

 Ylike the Discis Book. It opened up whole new possibilities for me. I can see how it can

be used in the classroom. It won't take the place of a book but it would be fun to use it in

con)uncuon with the regular reading program

When students click on a word, it thhhghts the 1nd1v1dual words. For readmg, the sight

and sound go together. I like having the definitions if’ needed Chc‘kmg on the picture remforces
+

* B
- L

certain words.

- Some definjtions are given out of context. It would be better in the context of what they

are reading, especially for beginning readers. ‘ b

It would fit in well with individual programs for the kids. They can work independent -
with it once they are compnter literate. It would be hard for the teacher to set it up initially so they
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 gearedﬁto ar\?ﬁwdugl pace. s

It can be used with all levels. \The'younger students can't read as fast as the epeaking
speed. I would like to see an option for chunk phrasing for them. |

'I%eaehers can use 1t to supplement what they are already.do'mg. It would be good to have it
backed up in print as large books or group sets of paperbacks. |

: A‘ \
Grade Q!te Teacher 2 ) -
5

The book is excellent, creative a.hd motwatmg It meets the needs of students at different

levels. Itis self-paced-vthe children ha\}e control. They control their own learmng and speed. A

child can explore any facet of the program. The children can be active learners, exploring the
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book. The different modalities are important: the visual for visual learners and the auditory for
those students who recall sound better. |

One d{ﬁculty might be in its use by special needs children. If the story is not at their

level, it could be tiresome and a tedious task for them. If they don't know what to do, they can be

frustrated. They may also havéé poor motor coordinat;ié'ﬁ\\ S »
Remedial students of gi{ade three would be the 6nes 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. addresscd. Teachers can check comprehension (e.g. cause and effect, sequencing, details,

main idea) after children have used the book.

LW
Parent of Grade One Child .

This is a great manner of presenting literature. My only concem 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 h
good pronunciation and diction. The capability to change font size is excellent for little children.
Most of the definitions are geared toward tl;e child. " S | .

owevel, the stbryis too long for a grade one child and the mouse is difficult for a novice

. . y :
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 bé

. encouraged by the Discis Books.

Lots of readers may benefit from them, depending on the book. Older children may

benefit from having definitions a/\f"fail'able 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 like some of the books my son

brings home). After going over it together in class, those having difficulty-reading can use the

202



matching Discis Book to help them reta1n the words they see and hear. Older children who are
more advanced can us¢-the books for fun and as a challenge They can read it first silently and

then to check their words.. -~ o o .
Parent of Grade Two Child

This manneg of presentmg literature could force the children to 1nteract w1th books more
“but it doesn't make them fead It is'better than story tapes during which achild hstens while
lpoking at the pictures. This book encourages looking at text but not as much as straight reading
would I would play with the pictures to get the explanatrons ‘
_ There is interaction and the element of controfp a degree within the structure of the
program. [ like the ability to make the font large. Some of the definitions and examples are '
‘ ;excellent, mcluding that of the gooseberry ng& ’

There is no creat1v1ty allowed for in the proéram Everything isin the structure of the
program I'd like a loop off i into a graphics program and a wordprocessing program so that they.
can create their own books with sound effects from a 11brary of sound effects. Ilike the idea of
using already published literature as a apur for children to create their own literature. Publishing
is being done in the schools.. Kids love incorporatilf@‘Stfund effect and video.

The black and whitepictures are a drawback. The lack of colour-makes it difficult to
differentiate the pictures.

The book can he used asa trigger. Intermediate students can use these books as a spur to
_ goon to creating their own books. Intermediate children who are familiar with computer games

-

‘would not f"md this inters;:sting enough without a creative extension. This particular type of book |

matches the primary students better. 2 |
Teachers can use these books to help develop computer skills and for work in Language

Arts depending on the material in the stories. Depending on the definitions used, stories with a

historical or cultural background can be used in social studies. There is a lot of power in the
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‘deﬁnitions and the pictures. If the company wants to bring the book into other curriculum areas,

rnore_woyld have to be done with them.
Grade Two-Three Teacher

I prefer books. I'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
neat for kids. It's nice to have variety. However, i?lacks colour and the pages are too slow in
turning. :

It is best used individually, not ina large group. It would be'no good for discussion or
for getting feedbaek. it can be used as-an individual activity, helping remedial students and

learning-disabled students or for enrichment ‘ mdependent work. In the library, it could get kids

more involved in books as it opens hterature ufpy more 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 rx;ant to
use it for as all can benefit. Kindergarten students would like it becéuse it 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.

, . [

STR N . B

) st X
Grade Three Teacher and School Librarian '-;».,-_’; v, 1 '

- The Discis Book is good because it presents plctures mth~words The story 1s bemg read
to the chxld so for someone having trouble readmg, it reads the words. Also the program is user
friendly so the ch11d can work through it without a whole lot of frustration. It is better than being
read to because they are looking at the words. The meanings for the words are also there.

A child would want.to do more reading. It might help children \;vho have trouble reading

to have the music playing while they read the story out loud (or tell it). It does encourage higher

level thinking skills such as inquiry. It enables teachers to use higher level thinking skills in the
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foll'ow-up. There can be character study, author’.s intention, story setting, and analysis of the
story. ’ .

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 difficulty
can be coupled with one who is a strong reader. | ’

All reading levels of children can benefit from it. Low level children can listen to it. .
Medium level children can read along and get the meanings. High level children would click on
pictures and the words {hey need. It can be used throughout kindergarten to grade four and with
special needs children above fhat. J

A; a follow-up to using the book, children could make a big book. They could choose

five or six main ideas from 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 characters and write their characteristics

as seen in the story that is read. Afier a group has seen it, they could be given this activity.
4

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 addition 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.

J
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I see it being used with kids 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

- I think the Discis Book was great. The voices saying the words with the proper
pronunciation and with expression would help the children's understanding. 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 lézy, 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 Graﬁdmother of ‘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 auditory appeal. There is interaction with a book in a different way. It (
is not heavy like a regular book. Some might have difficulty with the mouse and this could be |

frustrating. The use of the mouse might help hand-eye coordination. It does for my four year ol

L]

granddaughteq'.
Children should become familiar with computers as early as possible in a non-threatening
way and this way of using the computer is fun. {t would have more appeal if it was in colour. I
liked having both male and female voices and having highlighting of phrases bei{n gread on the |
second page. . ‘
The language options are helpful for English Second Language students. The font choices
are good as the font can be changed to look like primary writing (Avant Garde) with the 'a; and
™ 7 the 'g' written as a primary child writes them. However, ihe for;t style difference between the

pictures and the text may confuse the child.
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_ Children with poor hand-eye coordination or motor skills, palsy, éyé_ astigmatism or
auditory programs could become very ﬁusﬁted with using the mouse. They could feel uptiéht
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 béoks should be used for children at the pnmary level 'bccaus_e they are
learning to read there. They could benefit those with learning disabilities as they match the

development ability of the children.

~

Educatio‘n Faculty Member 1

I like the Discis Book and find it intriguing. It has to be used askonly one way of

presenting literature and it can't take away from story telling. But it's a good way to get them, to
read along and to enjoy books. | - -

I iike the highlighting of phrases as if the child were marking the words with his finger.
The sound effects are great. It provides a 2{0; model for kindergarten children to read along with.

I would state a caution that nothing can re;ﬁz.fcev'sitting down and reading with children. Ifitis

used for the children to read and afterward havg comprehension questions, it would ruin it. It
would become more of a skill. Itis a way tb cnj(;y books. I would hate to see anyihing that
would take away this exploration aspect. ~ o

It can be used in a learning station where children can sit individually or in small groups.
It should be an extension of reading rather than a snibstitute. The story can be read aJoud 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.
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Education Faculty Member 2 |

I think it's wonderful. I really like it. It seems pardcuiarly appropriate for young children
in terms of leaminé words, with sounds and words put together which they are able to repeat
indeﬁ.nitel‘y wiihout feeling stupid or receiving negative input from adults. Letters and words aré
matched w_ith sound. The children have the experience of getting a story, hearing new
vocabulary, seeing the different structures of stories in different books, seeing different sentence
structures and observing that meaning is created throqgh text. ‘ ./\

I like the ability to customize, éspecially for English Second Language students. I liked
the page highlighting. It made concrete which phrase was being said. It could be at the word
level as well so that it would be like pginting visuélly. I would like the highlighting in bold rather
than in reverse.

Defjhitions were good and bad. Some of the déﬁnitions were excellent. 'Brown bread'
gave the colour 'brown’ in context. They are contextualized in that they give only the one

* meaning that fits in. Some of the éxa;ples are bad, such as using the word ‘encounter’ as a
synonym for 'meet’. 'Meet' is easier than 'encouhter' 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 a;ld
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 doné in bold. However, |
do not mind the reverse for clicking on a word.

The book could be used by an individual at a work station for an activity chosen by the

| student. It would be like an adult reading to the child. It could be used by beginning readers and
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by kindergarten children with simple 'stories. It could even be an alphabet book or something like
the Sandra Boynton books (such as Doggies and B_\,LLHQI‘_m;_LhmgQLamug)

The story should be read out loud, should be d1scussed together in class and then have the
book on the.computer for children on their own. Rereading of texts is very beneficial. The first
time they look for meaning. During the first six or seven times, they ask questions about pictures,
and the® they ask about words. The whole class should work w1th the story. The Discis Book is
good for letting them cxplore it on their own (for words) >

To help children develop the mouse Sklll Lhey need for the book, a help feature 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 pracncmg this skill.
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blackberries

brown bread

camomile tea

currant buns
damp

exernt

fortnight
gooseberry net
imploréd

lippity-lippity

mischief

Appendix M

Sample Definitions

~

small, sweet, juiEy, black or purple fruit that gxbw on shrubs.

any bread made of dark flour. Example: / like to eat brown bread with
honey.

a hot drmk 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 curfants inside.
Example: Our currant buns have a crunchy crust. :

slightly wet. Example: The dish rag is dgmp and smelly. The same as
make an éffor[. Example: Kindly exert yourself and make some tea.
two weeks. Example: We shall go to Timbuktu for‘ a fortnight.

a support for growing round, sour fruit. A gooseberry net is made of

- knotted threads woven together. Example: Tom and John played

hockey and used the gooseberry net as a goal.
asked or begged somebody for something. Example: She mkm;d

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 hpp_gm_[uzam: over the carpet.

to come upon. Example: I meet my friends after school. The same as
encounter.

an action that is playful and fun, but often causes harm or trouble.

Example: Lirtle Percy got into mischief every time he was left alone.
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naughty

+F

oF
4 &

on his hands and knees

&

parsley &
scare-crow .
scratch

scr-r-ritch

scuéteréd

sieve

squeezed

underneath

]

" with the cogzb.

I_nischie\;ous. Example: We ere naughty not to eat our spinach as Ma
asked us to do. The same as disobedient. |
crouched or in a bent position. Example: The boy scout was on his
W ganting trees. The same as on all fours.

herbs or plants whose small leaves are used to season food. Example:

' You should grow some parsley on your farm, Mr. McGregor.

@ ®

the figure of a person dressed in clothes. Example: A scare-crow in‘ a
corn geld frightens awdy birds. _ ‘
the no‘*lse made by scraping something. Example: He went mﬁ

-

a scraping sound. Example: He dragged the chdlk on the slate so that
it made a noise like scr-r-ritch, A

scurried or ran fast. Example: The shy girl scuttered behind the
bookcase.

a thirg 'a;ade of metal with holes in the bottom. Example: You pour
the rice into a sieve 10 drain the waser out.

forced a way through a small or croWdcd place. Example: My friend,\
Conchita, squeezed through the window.

below. Example: He found a marble underneath the bed.
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