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A COMPARISON OF TEACHING READING USING A MULTIMEDIA
APPROACH WITH A CONVENTIONAL APPROACH
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ABSTRACT:

The study focused on the use of information technology based tools in the teaching of
reading. The theories of learning to read and methodologies of teaching reading were
outlined. The function of memory in learning to read was considered.

A brief history of the impact of audiovisual technology on learning followed. Finally,
recent research in the area of multimedia and CD-ROM technology as it applies to the
teaching and learning of reading was reviewed.

The empirical study compared a standard method of teaching reading using a hardcopy
version of a book and workbook with a method based on using an interactive CD-
ROM book and a teacher-developed interactive workbook, to determine which method
might provide the greater improvement in sight vocabulary and comprehension, among
six and seven year old remedial pupils. The degree of improvement in the two groups
of pupils was assessed using tests in an experimental pretest-posttest design, together
with unstructured observations of the control and experimental groups and continuous
assessment of both groups using worksheet exercises.

Results indicated a slight improvement in the experimental group’s performance over
that of the control group. However, from a teaching perspective, the real benefit of the
information technology approach lay in the increased levels of motivation and
enthusiasm, engendered by the use of the technology, in the pupils.



1. INTRODUCTION

In general, the teaching of reading occupies a pre-eminent position in the primary
school curriculum. Few abilities have a greater impact on pupils’  overall achievement
in the education process (Miller et al, 1994). Research has shown that the presentation
of material using computer-based learning creates a more positive attitude in those
pupils, who previously experienced difficulty and failure in their learning (Balajthy,
1989). From this viewpoint, it would seem reasonable, to infer that new information
technologies that specifically target the teaching of reading, might have a positive
effect on remedial pupils’  attitude towards the reading process, thereby enabling
retention of vocabulary and enhancing their comprehension of what they read.

With the advent of CD-ROM based multimedia technology and the almost exponential
growth in the capacity of hard-drives in the 1990’s, a number of the limitations of
microcomputer hardware have been overcome.

2. FOCUS OF THE STUDY

There have not been many previous studies, which have investigated the effects of CD-
ROM use on the teaching of reading.

This study, reports on an evaluation of the impact of using a CD-ROM interactive
storybook as a teaching tool, together with the development of a set of electronic
workbook exercises to accompany the interactive CD-ROM storybook, to determine,
if the use of the electronic book and exercises have an enhancing effect on the
retention of word vocabulary and the development of comprehension in remedial
pupils, when compared with conventional methods of teaching reading.

3. RESEARCH RESOURCES

For this study, the teacher (this writer) opted to use the interactive CD-ROM
storybook, “Sheila Rae, the Brave”  in its electronic form with the experimental group
and in its hard copy format, with the control group. There was a Teacher’s Guide
available, published by the same company, that produced the CD-ROM storybook,
however, having examined the contents of this guide, the teacher came to the
conclusion that the material and ideas as presented in the guide did not meet the
requirements of remedial pupils in first class.

Best practice in teaching reading would indicate that support material, mostly in the
form of workbooks and supplementary readers, whether developed by the teacher or
purchased from suppliers, is useful and desirable in the teaching to read process. It was
for this reason that the teacher decided to develop a series of workbook tutors and
exercises to accompany the interactive book. This material was produced in electronic
format, using Authorware 4, for the experimental group.



The teacher made use of conventional teaching aids, such as flashcards, picture cards,
charts, a sentence-builder, etc. for extending the sight vocabulary and developing
comprehension in the pupils of the control group.

The teacher also wrote a series of worksheet exercises, which formed the basis of
written work for the two groups.

4. THEORIES OF TEACHING READING

Most definitions of reading fall into either of two categories, firstly, those that equate
reading with interpretation of experience generally and secondly, those that restrict the
definition of reading to the interpretation of the graphic symbols. However, most
definitions of reading in textbooks are of the second variety. They describe reading as
involving the comprehension and interpretation of symbols on the page (Harris &
Sipay, 1975, 1985); as a complex interaction of cognitive and linguistic processes with
which readers construct a meaningful representation of the writer’s message (Barritz,
1986); or as giving significance intended by the writer to the graphic symbols, by
relating them to what the reader already knows (Anderson, Hiebert, Scott &
Wilkinson, 1985; Deschant 1964, 1970, 1982; Duffy & Roehler, 1986).

Reading is also described as the reconstruction of the message encoded graphically by
the writer; as constructing meaning from print; as making sense of written language
(Gillett & Temple, 1986, 1990) and as a process of information search or information
processing. It is described as an interactive process involving both the reader’s
previous fund of knowledge and the words in the text; it is a process of putting the
reader in contact and in communication with the ideas of the writer, which are cued by
the written or printed symbols; it is a process of building a representation or a mental
model of text (Perfetti, 1985). When the reader’s representation of text essentially
approximates that of the writer, genuine reading occurs. The ‘whole language’
proponents stress natural curiosity, affect, intuition, interest, self concept,
connectedness, expectation and relevancy as primary forces in learning.

5. TEACHING METHODOLOGIES

The way we help pupils to read enables them to a greater or lesser degree to read
independently. Reason and Boote (1994) stress that reading should not be confined to
any one approach, to select ‘ real reading’  or ‘phonics’  or ‘ look and say’  as an
exclusive teaching method would deny children a full opportunity to develop all the
necessary concepts and skills.

When it comes to teaching methodology for reading, there is an abundance of
methods, each with its own ardent proponents and equally ardent followers.

The traditional approach to teaching remedial pupils, who are experiencing reading
difficulties is to ‘drill and practice’  the skill areas, which are not sufficiently developed.
The basis for this approach, is that pupils will eventually master the skills (Kirk, 1994).



During the late eighties and early nineties, there was a move away from the skills-based
methodologies and towards the ‘whole language approach’ or the ‘holistic method’ to
teaching reading. In the context of the ‘whole language approach’, language is viewed
as integrated and not fragmented. The notion is that once pupils have developed a
reasonable oral facility with the vernacular, then language processes, such as reading,
writing, speaking and listening, develop simultaneously as pupils use language in
authentic contexts (Kirk, 1994). The psycholinguistic or ‘top-down’ approach of
researchers like Goodman (!976) and Smith (1988) suggest that processing of print
begins in the mind of the reader with meaning-driven processes or with an hypothesis
about the meaning of some unit of print. As a result of this, readers identify letters and
words only to confirm their hypotheses about the meaning of the text. So, the top-
down model of reading has been described as concept-driven (Deschant, 1991). This
approach begins from shared interest, gentle assistance and ample opportunity to learn
through the enjoyment of content. Pupils learn to recognise printed words by
associating them first with their existing knowledge about spoken language and with
their general experience. The ‘whole language’ methodology is underpinned by the
psycholinguistic philosophy of learning to read.

6. USING COMPUTERS TO TEACH READING

Researchers of the educational effects of CAI (Computer Assisted Instruction) agree
that:
• pupils react positively to good CAI programmes (Reinking, 1987)
• ‘the lower the grade or inability of the pupils, the more effective CAI is’ (Balajthy,

1989)
• the computer can be ‘patient, user-friendly, personalised, non-judgemental and non-

emotional, … give undivided attention and immediate, continuous positive
reinforcement (Pilla, 1987)

• computers are an excellent medium for delivering ‘drill and practice’ programmes
(Suppes, 1996).

• the fundamental principle of learning to read is achieved by spending a lot of time
reading, and that, if by using the computer this encourages a pupil to spend time
reading, then computer use is important (Balajthy, 1989).

7. WHAT DOES THE CD-ROM STORYBOOK ‘SHEILA RAE, THE
BRAVE’ HAVE TO OFFER?

It would appear that CD-ROM interactive multimedia storybooks offer a variety of
strategies and techniques which support the holistic approach (Adam & Wild, 1997).



The methodology of presentation of the CD-ROM storybook ‘Sheila Rae, the Brave’
is that of the ‘whole language approach’, with the computer playing the role of an
expert model or reader. The text is presented in an holistic fashion, whole phrases,
whole sentences, as well as, the coupling of reading with commentary, conversation,
suggestions for discussion and even language put to melody and music. However, no
effort is made to present the text or words, using phonic analysis or synthesis. If a
pupil seeks help with pronunciation or reading, the computer simply either ‘tells’ him
the word or ‘reads’ the sentence.

This CD-ROM storybook is readily available in retail outlets.

With this CD-ROM storybook the user can exercise full control over his reading. The
user can choose to read the story himself or listen to the story being read to him in a
human voice by the computer while the words and phrases are highlighted on the
screen. The user can interact with the characters and the graphical backgrounds on
most pages, in order to hear the characters speak, to look at animations, and to hear
characters sing songs. The user can also ‘play’ inside the story and enter ‘other levels
of language and learning’ by clicking on hotspots and on words , which he doesn’t
know and hearing the word spoken. These facilities are not particularly useful for
extending vocabulary nor for developing decoding competence nor for recognising
which alphabet letters and letter clusters are related to which spoken sounds. However,
the CD-ROM storybook is very good when used as a model for reading and for
developing the user’s comprehension of the story.

8. RESEARCH METHODOLOGY

Twelve six to seven year old remedial reading pupils were divided into two matched
groups according to their results in standardised reading and intelligence tests. Efforts
were made to have the groups as homogeneous as possible. One group was designated
the experimental group, while the other was treated as a control group.

The study was conducted over a two month period in which the experimental group
was taught using the multimedia interactive tools and the control was taught using a
conventional method of teaching. Each group of pupils was withdrawn from their
normal classes for a period of thirty minutes each school-day.

The level of improvement in sight vocabulary and comprehension in the pupils of the
experimental group on exposure to the multimedia interactive method of teaching and
of the control group on exposure to the conventional teaching approach was measured
using teacher-constructed pretests and posttests, together with qualitative
observations by the teacher of both groups and feedback from the pupils’ worksheets
and their interactions with the software.

Quantitative data sources
Pretests in vocabulary and comprehension were administered to the experimental  and
control groups of pupils in September 1997.



Posttests in vocabulary and comprehension were administered in early December 1997.

Qualitative data sources
Direct observation of the pupils as they engaged with the various materials and
resources and recorded by the teacher in his classroom diary.

Evidence from the Pupil Questionnaire, which was administered orally, and where the
teacher transcribed the pupils’  oral responses to the questions. This questionnaire was
administered at the end of the teaching period at the beginning of December 1997. This
Questionnaire was intended to ascertain the pupils’  depth of comprehension of the
story and also to determine the pupils’  preferences for the two teaching approaches.

Data provided by the interactive workbook programmes and written to an External
File for each pupil in the experimental group.

Analysis
Paired two sample for means t-tests at the ninety fifth and ninety ninth confidence
levels were used to compare the results of the pretests and the posttests for significant
differences in the means.

Commentary on Intervention and Results
In order to compare like with like, the teacher decided to adopt a similar method of
teaching reading to the control group, to the method used in the CD-ROM storybook
with the experimental group, which was ‘whole language methodology’ , coupled with
the apprenticeship approach.

Experimental group
Since there was only one multimedia computer available in the school, this group made
use of the CD-ROM storybook on alternate days for their reading sessions. The
teacher supervised and directed the group, while they listened and looked at the CD-
ROM storybook. The teacher also directed any discussion or conversation, that was
instigated or prompted by the computer’s reading of the CD-ROM story.



Initially, the pupils were coached in accessing and in navigating both the CD-ROM
storybook and the teacher-designed interactive workbook programmes.  They also had
to be coached in the use of the hardware, i.e. the mouse and the keyboard.

When the computer was not being used for CD-ROM storybook reading, individual
pupils were time-tabled to use the interactive workbook programmes on a one-to-one
basis. These individual sessions lasted for approximately ten minutes. While individual
pupils worked at the computer, the other pupils of the group did written work in their
copies or worksheets or else did oral work, such as contextual phonics, with the
teacher.

Control group
The pupils in this group read from an hard-copy version of the book ‘Sheila Rae, the
Brave’. Again the teacher read from the book on alternate days. Apart from these
reading sessions, the teacher engaged in conventional supplementary work with these
pupils. This work consisted of drill and practice using charts and flashcards, picture-
card exercises, sentence building using flashcards and a sentence holder, ‘heads and
tails’  exercises and Cloze type demonstration and practice, etc. The interactive
workbook programmes mimicked these standard workbook practice sessions. These
pupils also did written worksheet exercises.

Schematic showing the two teaching methods
for the Control and the Experimental Groups



The Interactive Workbook
A set of seven prototype interactive workbook tools were developed by the teacher,
for use with the experimental group. Most of these tools had a tutoring component as
well as a ‘drill and practice’ component built into them. They mimicked best practice
workbook exercises and tasks. For the purposes of this working paper, the teacher has
opted to discuss one of these programmes, namely ‘Wall of Words’ in a some detail.

The intention underpinning this programme was to supplement the electronic book’s
presentation, by developing in the pupils, a sight vocabulary, commensurate with the
demands of reading the text with a certain level of automaticity and natural pace. The
emphasis of the programme was on associating meaning with words. The program
begun with a full screen picture of Sheila Rae kissing a spider, with Louise looking on
in horror and Teddy sitting on the window sill, looking away from Sheila Rae. The
picture was meant to convey the message that Sheila Rae wasn’t afraid of anything. A
set of words appeared at the bottom of the screen. These words then moved into their
appropriate positions, superimposed on the picture (this stage mimicked the placing of
flashcards on a chart or picture). As each word moved into position the computer
pronounced the word and modelled the word being used meaningfully in a short
sentence. When this demonstration stage of the program was completed the pupil was
then afforded the opportunity of ‘dragging and dropping’ the words onto their
appropriate target areas. When the word was dropped anywhere within its target area,
it ‘snapped to centre’ and stuck there. If the pupil, didn’t know where a word belonged
on the picture, he could keep trying until the word snapped into position. Stage three
of the programme gave the pupil practice at typing in the words at the keyboard. The
pupil was prompted how to spell each word by the computer.

A record of the pupils’ failures at ‘dragging and dropping’ and also his misspells was
being maintained by a tracking mechanism, which was built into the programme. This
data was then written to an External Text file, where the teacher could view an history
of the pupil’s engagement with the programme. An example of a pupil’s External File
can be seen on the following page.

Pupil reaction to ‘Wall of Words’
This workbook exercise provided the pupils with the opportunity to learn some sight
vocabulary and spelling. The purpose of the learning stage of the programme was to
present the words, with as many contextual cues as possible. These consisted of aural
cues, visual cues and graphical cues, The pupils required mouse and keyboard skills to
interact with this programme. There was a little improvement in their ‘dragging and
dropping’ when compared with their efforts in the previous programme . However,
they were still very slow at typing the words. There were two reasons for this, namely,
the pupils did not have any typing skills and their ability to spell the words was
minimal. They had to consult their copies or worksheets for the proper spelling. There
was an ‘escape route’ built into the spelling phase of the programme. The ‘escape
route’ was activated when a pupil mis-spelt a word three times in succession or
clocked up a running total of three errors. The pupil was brought back to the first
stage of the programme again. Initially, all the pupils were traversing the ‘escape
route’, However, after a few practice sessions the pupils were showing signs of
improvement, as can be seen from the ‘Wall of Words’ entries in their External Files.



Their ability to ‘drag and drop’  the words onto their target areas was impressive, as
can also be seen, from perusing their External Files.

Teacher’s Qualitative Reaction to ‘Wall of Words’
The pupils demonstrated attention to and absorption in the programme. They appeared
to be highly motivated and enthusiastic about the task in hand. Each pupil worked
away on his own with a minimum of supervision. The pupils were unwilling and
reluctant to hand over to the next pupil, who was time-tabled to have his session. To
the teacher, it appeared as though he had a classroom assistant or monitor helping out.
The Pupil’s External Files, that were generated by the computer were of great
assistance to the teacher in identifying a pupil’s weaknesses, in preparing material to
target a pupil’s specific problems and in maintaining a pupil’s progress record of
engagement with the programme.

Pupils’ Responses to Pupil Questionnaire for Experimental Group
All the pupils reported liking the story, albeit, for various reasons, for example
different pupils reported that: “there were loads of things to do”, “the story was
funny”, some of the animation was brilliant, the graphics were attractive, the songs
were catchy.

None of the pupils, except for one, listed the CD-ROM’s interactive ‘help’ functions,
such as clicking on a word to hear it being pronounced as a reason for liking the
storybook.

The pupils seem to have been more interested in the ‘bells and whistles’ aspect of the
CD-ROM presentation than in actually following the text.

They all displayed a solid knowledge of the story, commensurate with their ability.
They were well able to talk about various episodes in the story. They had a good
recollection for the various events as they unfolded in the story and also for the
sequence of events.

They all said that they liked listening to and looking at the CD-ROM presentation and
all had a positive attitude to the storybook.

All the pupils had equally positive things to say about liking the interactive workbook
programmes.

They all expressed a preference for working alone at the computer.

They liked being able to interact with the programmes, using the mouse and the
keyboard.

The Teacher’s Qualitative Comments
While the statistical analysis reported no significant difference between the teaching
methods, the teacher felt that there was a considerable qualitative difference between
the teaching methods, both from the pupils’ and the teacher’s perspective.



From the teacher’s viewpoint, the pupils of the experimental group were:

• more anxious and willing to take part in oral reading

• more expressive in their reading

• more motivated and enthusiastic than those of the control group.

• more attentive to the task in hand than those of the control group.

• better disciplined than those of the control group and needed little or no
supervision

• From the pupils’ viewpoint:

• all the pupils liked and enjoyed the CD-ROM version of the story

• all the pupils were more absorbed in their work and spent longer working
unsupervised

• the pupils were frequently disappointed and reluctant to leave the computer when
their sessions were over. However, a caveat must be added - the novelty factor
may have played an inordinate role in effecting the pupils’ motivation and
enthusiasm. Caution must be exercised in evaluating the results. Further research
involving a longer evaluation period is called for to determine if the marginal
improvement in the experimental group over the control group in both vocabulary
and comprehension could be sustained and also to determine if exposure to the
electronic method or approach, over a longer time-span would have a lasting
effect on the pupils’ enthusiasm and motivation.

Experimental Group Pupils’ External Files
These files were generated by the workbook programmes and were based on data,
which was collected by the programmes, while each pupil worked at the computer.

Theses files gave the teacher feedback on each pupil’s performance during each
workbook session. They were a valuable asset in enabling the teacher to diagnose or
pinpoint individual pupil’s weaknesses; to adapt teaching material to a pupil’s specific
needs; to build up historical profiles of a pupil’s progress, etc.

Summary Statistics
When one compares the results of the pretests in vocabulary and comprehension with
the results of the posttests in vocabulary and comprehension, a considerable amount of
improvement has taken place. Each teaching method was effective and fruitful. Neither
of the two methods was superior to the other as no significant differences were
recorded between the means of the control group and the experimental group in each
of the pretests and the posttests.  However, the experimental group did have a
marginal improvement over the control group. The means of the experimental group’s
two pretests lagged slightly behind the means for the control group. Whereas, the
situation was reversed in the means of the posttests.

Factors which may have influenced this outcome include:

• the small number of pupils in the study

• the short duration of the study

• the fact that one of the pupils in the control group was absent for forty five
percent of the time due to poor attendance.



9.         CONCLUSION

Using a combination of qualitative and quantitative methodology, this study examined
the effects of two different approaches - a standard or traditional method and a method
using multimedia interactive tools - to teaching reading, on vocabulary retention and
developing comprehension in a control and experimental groups of six to seven year
old remedial pupils.

The pretest and the posttest results show that using the multimedia method was as
good if not better than the standard method of teaching reading.

The qualitative data from the various sources within the study showed that the pupils
from the experimental group were very highly motivated and captivated by the
interactive storybook.

The CD-ROM book had a dynamic of its own, in terms of its presentation. It presented
the story in a captivating manner that eliminated the need for the teacher to have to
refocus the pupils attention on a regular basis. It also presented the story to the pupils
in a format that the pupils associated with fun and enjoyment. It made reading fun to
learn.

The set of interactive workbook exercises developed by the teacher proved to be a
useful tool and a valuable extension to the CD-ROM storybook for reinforcing
meaning and vocabulary. While the CD-ROM storybook offered a lot of interactivity
to the user it did not cater for any input from the pupil. One of the attractions of the
electronic workbook for the pupils was the opportunity to input text, via the keyboard
and to ‘drag and drop’ objects on the screen, with the mouse. The electronic
workbook also presented the pupils with a rather pleasant means of revising,
reinforcing, consolidating the vocabulary and developing comprehension without the
inevitable tedium often associated with ‘drill and practice’ sessions.

As these exercises were based on well established and proven pedagogical techniques
and methods, they had a validity, a value and merit for the teacher, which more than
compensated for any shortfalls in their design.

In a standard classroom situation, where a teacher would be using a basal reader and
an accompanying workbook, the teacher would not be in a position at the end of a
course, to quantify the impact the workbook had on the overall success of the reading
programme. To what extent the interactive workbook contributed to the overall
success of the electronic book remains an open question.

The CD-ROM storybook and the set of electronic exercises certainly made the learning
of reading more pleasant and engaging for the pupils and this in turn made the teaching
of reading less stressful and more fulfilling for the teacher.



The pupils were motivated through success at the different interactive programmes,
and their chances of success were enhanced by the interactive nature of the electronic
workbook programmes. This led to the development of positive attitudes towards
reading through a more pleasurable learning experience.

It would not be disingenuous to say that the vast majority of teachers would not have
the skill to develop their own multimedia interactive software. However, with the
constant improvement in the availability, user friendliness and capability of CASE
tools, the day should not be too far away, when all teachers with a minimum
knowledge of information technology and communication skill, should be capable of
producing their own tailor-made software, for example, consider the pace at which
tools like Authorware have been developing over the past five years. The implication
of this for all teachers hardly needs to be laboured.

There are no reading schemes, in use in schools today, where the basal reader is not
accompanied by a workbook of some description. Surely multimedia interactive books
will not be the exception to this rule. Based on the teacher’s positive reaction to and
experience of using the workbook exercise tools, he would be extremely surprised if a
whole new teacher co-operative, devoted to developing multimedia interactive tools
and aids, would not take off in the near future. With more teachers becoming computer
literate and skilled in recognising high quality software, the next generation software
should be underpinned by sounder pedagogical and methodological principles. As well
as becoming more user-friendly to the teacher and pupil, it is to be hoped that the
software will also be more useful to the teacher and the pupil.

Another feature of the interactive workbook, which the teacher discovered might have
tremendous potential for all teachers, was its capability to generate and maintain
individual pupil progress records.

Finally, an important implication of CD-ROM technology for teachers would be the
computer’s role as a classroom assistant or monitor. Whether in a mainstream class or
in a remedial class, most teachers have the task of catering for a range of pupil ability.
Computers loaded with quality educational multimedia interactive software should
hold great appeal for tens of thousands of teachers in ameliorating their burden,
especially, when these computers would be cast in the role of patient, non-
judgemental, challenging tutors for all classes of pupils.
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