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ABSTRACT

The performance of children in writing is a cause for concern: national testing at age 11
indicates that too many pupils underachieve in writing. The purpose of the project outlined in
this thesis was to design a computer tool which would assist children aged between 7 and
11 years achieve a higher standard in narrative writing. The project involved four phases of
research.

First, a review 6f the research literature and government documents relating to literacy was
undertaken, to establish differences between good and poor narrative writing, differences in
the approach of mature and beginner writers, the natural course of children's writing
development, effective methods of teaching, ways of assessing writing quality and
approaches adopted by other computer applications. |

Secondly, a computer tool which scaffolds the narrative writing process was designed.
HARRY delivers conversational prompts, stored in Microsoft Access databases, in a
conference-like situation. The tool acts as a bridge between the writing approach adopted by
beginner writers and the mature approach whilst demonstrating features of successful
narrative writing.

Thirdly, a method for automating the assessment of children's written grammar was devised.
CHECK TEXT, a computer utility program, provides quantitative analyses of specific
grammar features, facilitating comparisons between examples of stories written at Key Stage
2. Both applications use ASP and HTML files, for implementation on a web server.

Finally, two small scale studies were conducted in a primary school - the first to investigate
the effects of HARRY's assistance upon children's writing performance and behaviour, and
the second to investigate the effects of using the system upon children's subsequent writihg
performance. The first study showed that when supported by HARRY, the children adopted a
more reflective writing approach and they produced more successful narratives, provided
they followed the advice. The second study showed that HARRY can accelerate children's
writing development - most of the children wrote subsequently better stories and they all felt
that they had improved. All the children liked using the tool and thought that HARRY made
writing stories easier. '

HARRY's limitations are indicated, and potential developments and further investigations
are proposed.

Key words: intelfigent prompting, primary education, writing models, teaching strategies,
feedback, evaluation methodologies




ACKNOWLEDGEMENTS

| would like to thank my supervisor, Professor Paul Chung, for suggesting | undertake this
project, for arranging the payment of my pan-time fees, for programming the early HARRY
prototype, for loaning a laptop during the school studies, for patiently responding to my

Emails, and for proof reading my thesis and papers. |

Many thanks to Adrian Brown for always making me feel welcome in his classroom, for
allowing me to work with children in his class during his daily literacy lessons, and for finding
the time to assess some of the resulting stories by awarding them National Curriculum levels.
Thanks also to all the children who took part in the project, for enthusiastically dedicating
much time and effort to writing stories and talking about their. writing experiences with me. |

Special thanks to my own children for 'volunteering' to write stories with HARRY during the
developmental phase, and for the love and support they gave me throughout the duration of
the project, but particularly during the low parts of my roller coaster ride.

| am grateful to the many anonymous referees for taking much time and care when reviewing
my papers written during the course of the project. Their positive and constructive comments
were enormously helpful at smoothing my bumpy journey from primary school teacher to
academic researcher and writer, Their suggestions for how to improve my papers also
helped me shape my thesis.

Finally, | am indebted to Richard, my husband, who though "only an amateur programmer”,
spent many late nights successfully programming the HTML/ASP version of HARRY and
CHECK TEXT, and put up with me peering over his shoulder much of the time, trying to
understand the mysteries and magic of ASP. Thanks also for never complaining about my-
complete lack of income or grant during the four years spent on the project and for paying for
everything - from the photocopying and binding to the timely half-hour phone call from
America and a share of one of the laptops used in the school studies. His constant
encouragement and belief in me kept me going - | would not have completed this project
without him,




‘.. it's easy lo simufate human thought when
it's task-oriented, directed towards a goal, like
winning a chess game or solving a
mathematical problem, but how to build the
randomness, the unprediciability of ordinary
non-specialised thought, idle thought, how to
build that into the architecture is a real problem
for Al, which this exercise might conceivably
help to solve ...’

Thinks ... a novel by David Lodge
(2001, Penguin books, p.8)

‘You must leam to fail intelligently. Failing is one of the greatest arts in the wa}ld. COne fails
forward towards success.’ Thomas Edison !
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Chapter 1
INTRODUCTION

1.1 Introduction

‘Too many pupils are unable to produce sustained, accurate writing in a variety of forms.
This is a pervasive weakness in many primary schools which should be addressed more
urgently.'

(Ofsted 1998, p.19)
This thesis, written from the perspective of a primary school teacher, contributes to the
current search for an effective way to improve primary school pupils' writing performance, by
detailing the design and evaluation of a computer based narrative writing system.
Implementation of the tool required an understanding .of the nature of the problem,
differences between good and poor narrative writing, differences in the approach of mature
and beginner writers, the natural course of children's writing development, effective methods
of teaching, ways of assessing writing quality and approaches adopted by other computer

épp!ications.

© Three main aspects were considered in the design of the computer tool to help children
improve their narrative writing: the approach, story content and grammar. HARRY", a web-
based 'computer tutor' for narrative writing, offers pupils aged 7-11 years (Key Stage 2)
cognitive support, by providing a scaffolding of the mature writing process in a way that is
appropriate for chiidren, and imparts expert-like knowledge regarding literary techniques and
grammar, in a conference situation. A utility tool, CHECK TEXT, which automates the
assessment of children's written grammar and style, facilitating comparisons between stories,
was also designed. The objective, quantitative analyses of children's grammar and style
supplied by CHECK TEXT, complements qualitative assessments of holistic features. Two
separate studies were conducted in a primary school. The first investigation indicated that,
with support from the computer tool, children are able to adopt the reflective writing process
of mature writers and improve their writing performance. The second investigation indicated
that use of the tool can help accelerate children's writing development.

"HARRY was inspired by Weizenbaum’s {(1976) ELIZA, a system that gave the illusion of being able
to hold a conversation. ELIZA was named after the character Eliza Doolittle in the play Pygmation by
G.B. Shaw because like Eliza, Weizenbaum's system learned to 'speak’, but did not become any
smarter. It was the intention of the project that HARRY would become like Eliza's teacher Henry
Higgins, who was much smarter than ELIZA. (The name Harry is a variant on the name Henry).




This chapter presents information about international comparisons concerning literacy
standards and national levels of pupils' writing performance, the nature of the problem as
perceived by pupils and teachers, and the potential benefit of using computers to improve
writing standards. The main research questions are itemised. The chapter ends by outlining

the structure of the remainder of the thesis.

1.2 Evidence of poor writing standards

1.2.1 International comparisons

Comparative research by, for example, Elley (1992) and Brooks et al., (1996) has indicated
that Britain in general is out performed in literacy attainment by countries like Finland, France
and New Zealand. n the middle and upper parts of the range of scores, children in England
and Wales performed as well as those in countries much higher in the rank of order (Brooks
et al. p.13). However, a distinctive feature of British performance is the existence of a long
'tail' of underachievement, notably comprised of boys, which is relatively greater than that of
other countries (Brooks et al. p.10). Higher literacy attainment Will influence the national
economy as a whole. Weaknesses in processing written information can make a workforce
less efficient and the companies which employ them less competitive in world markets. Very
low levels of literacy are associated with unemployment and crime. Ernst and Young's
(1993) report estimated the costs to the country of illiteracy, in lost business, remedial
education, crime and benefit payments to be £10 billion per annum.

1.2.2 National levels of writing performance

Since 1995, children's writing performance has been assessed according to National
Curriculum Level descriptions. At Key Stage 2, the Levels range from Level 2 to Level 5+,
with Level 4 being the average l.evel expected nationally. Table 2.1 has been constructed to
explain the year groups, and corresponding age ranges for both of the Key Stages taught at
Primary Schools in England and Wales. The table also explains the range of SATs levels,
including the target level associated with each of the Key Stages.




Table 2.1 The year groups, age ranges, range of SATs [evels and target SATs levels associated
with both of the Key Stages taught at Primary Schools in England and Wales

Key School year | Age range Range of Sats Target SATs level to be achieved
Stage levels by the end of the Key Stage

Reception | 4-5 years _

1 Year | 5-6 years Levels 1-3 Level 2 (a, b or ¢)
Year 2 6-7 years
Year 3 7-8 years

2 Year 4 8-9 years
Year 5 9-10 years Levels 2-5+ Level 4 (a, b or ¢)
Year 6 10-11years

Exampies of stories achieving Levels 1 - 5+ are provided in section 1.2.3 together with a
brief éssessm'ent explaining why each story wouid achieve a particular level. Initially, the
proportion of 'average' pupils who would achieve Level 4 or above was not identified, but in
1995 and 1996 these levels were reported as the levels expected of the ‘typicai pupil’. In
1995 less than half of all 11 year olds {48%) reached the 'average’ level in English, although
by 1998, the figure had risen to 65% (www.ofsted.gov.uk 'Primary Education. A Review of
Primary Schools in England 1994 - 1998). The percentage of Key Stage 2 pupils achieving

A concern with the appérent low national standards led the British Government in 1998 to set
a ‘challenging national target' for pupils' attainment in literacy (www.standards.dfee.gov.uk/

'performance). By 2002, 80% of 11 year olds were expected to reach Level 4 or above in the

National Curriculum Tests. The National Literacy Strategy (DfEE, 1998) was introduced to

help schools achieve this goal.

\
Level 3 and above in English between the years 1995 and 1998 is presented in Figure 1.1,
|




63 65

Figure 1.1 Percentage of Key Stage 2 pupils achieving Level 3 and above in the National
Curriculum English Tests 1995-1998 (www.archive.official-documents.co.uk/document/
ofsted/ped/ped-ch9.htm)

For the first two years after its launch, the Literacy Strategy made a great impact on pupils'
performances in English at Key Stage 2: there was a steady increase in the percentage of
pupils achieving Level 4; from 65% in 1998 to 75% of pupils in 2000. However, a breakdown
of the figures revealed that the gains were made in reading, not writing. Whilst 83% of all
pupils in the 2000 tests achieved Level 4 in reading, only 55% of pupils reached the same
standard in writing. In addition, significantly more girls achieved the required level than boys.
Forty eight percent of boys compared to 63% of girls achieved Level 4 or above in writing in
the 2000 tests. Disappointingly, the overall results did not improve after the 2000 tests - the
percentage of pupils achieving Level 4 or above remained at 75% in both the 2001 and 2002
tests’. However, although the overall results for English performance had levelled, the
percentage of pupils achieving Level 4 or above for writing, continued to rise from 55% in
2000 to 60% in 2002, whilst the percentage of pupils achieving Level 4 or above for reading,
fell from 83% in 2000 to 80% in 2002. Table 1.1 is constructed from published figures
(www.standards.dfee.gov.uk/ performance) to demonstrate the breakdown of pupils
achieving Level 4 or above in English, at Key Stage 2, between 1998 and 2002.

'Since starting to write up this thesis, the SATs results for 2003 have been published. The overall
result was once again 75% of 11 year old children achieving Level 4 or above for English, with 81%
achieving level 4 in reading and 60% achieving Level 4 in writing.




Table 1.2 Key Stage 2 English performance at Level 4 or above between 1998 and 2002

Year Category All pupils Boys Girls
1998 English 65% 58% 74%
Reading 71% 64% 79%

Writing 53% 45% 61%

1999 English 71% 65% 77%
Reading 78% 75% 82%

Writing 54% 47% 62%

2000 English 75% 70% 79%
Reading 83% 80% 86%

Writing 55% 48% 63% _1

2001 English 75% 70% 80%
Reading 82% 78% 85%

Writing 58% 50% 65%

2002 English 75% 70% 79%
Reading 80% 77% 83%

Writing 60% 52% 68%

The proportion of pupils who achieved the average level for reading and writing in the Key

Stage 1 tests (Level 2 or above) for the years 1995 - 1998 is compared (Table 1.2.) to the

results of the same pupils who, four years later, achieved the average level (Level 4+) for
reading and writing at the end of Key Stage 2 (1999 - 2002) to highlight the progress they

made.

Table 1.3 The proportion of pupils who achieved Level 2+ for reading and writing at Key Stage

1 (1995-1998) compared to the proportion of the same pupils who achieved Level 4+ at Key

Stage 2 (1999-2002).

Key Stage 1 Key Stage 2 ;]
Level 2+ Level 4+

1995 Reading 78% 1999 Reading 78%
Writing 80% Writing 54%

1996 Reading 78% 2000 Reading 83% J
Writing 79% Writing 55%
1997 Reading 80% 2001 Reading 82%
Writing 80% Writing 58%
1998 Reading 80% 2002 Reading 80%
Writing 81% Writing 60%




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































