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ABSTRACT

In today’s era of dynamic information technologchnical documents are becoming
bigger and are updated more frequently than evierdeAs a result, people have to
spend a huge amount of time and efforts to dideestet technical documents. At present,
traditional technical writing uses word-after-waordrrative writing to produce technical
documents. The resulting narrative document ofesl&anguage ambiguity and an
inefficient concept manipulation problem which @ause a lot of difficulty for readers.
In this thesis, it is proposed that concept mappimg) sentence diagramming are two
techniques that have the potential to effectivelye the inefficient concept
manipulation and the structural language ambiguitplems of natural language

narrative.

The purpose of this research is therefore to @feolution to the language ambiguity
and inefficient concept manipulation problem exigtin the traditional narrative
technical documents. Specifically, it seeks to ardlve question: is it possible to create
a new technical writing technique that has itsctrre similar to the sentence
diagramming technique, but is simpler for readersriderstand, and can help readers to

efficiently manipulate concepts in a text in a mamnsimilar to that of a concept map?

A developmental research method approach was atlofite research was conducted
in two phrases. The first phrase was to develogvaand more effective technical
writing technique called ‘spatial technical writif®TW) based on concept mapping
and sentence diagramming techniques. The secoadegltvas to conduct a small

exploratory study using students to compare th&V&chnique with traditional



narrative. The exploratory study used a small @igieriment with basic quantitative

and qualitative measurements.

The quantitative result showed that students aeki@vslightly higher mark on
comprehension of the narrative text test than plagia text test. The probability
analysis showed that the pilot experiment was igplificant. The qualitative result
revealed that the main reason that students didamas well on the spatial text test was
because they did not thoroughly understand the S§mbols used in the pilot
experiment. Due to the lack of an experimental letidipe pilot experiment couldn’t test
all STW symbols, and the students didn’t receiveugih training to understand STW
sufficiently. These two confounding variables dittd the pilot experiment and made
the results of pilot experiment inconclusive. Hoeethere was enough encouragement
to continue the research. The result of this @iqieriment will be used to refine the

STW technique, and to plan a full-scale experinietiie future.

Finally, the implication of this research is th&the Internet based STW software is
developed, it can help people to digest techninalltedge in ashorter time and with

less effort than traditional narrative.
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Chapter 1: Introduction

Chapter 1: Introduction

1.1 Research topic

Nowadays, technical documents are being developetlyg in vast quantities to keep
up with the continual changes of the dynamic IT &@echnical documents are playing
a vital role in all organizations (Albing, 1996).dkkover, technical knowledge,
especially IT knowledge, requires frequent upddtes.example, Microsoft Company
launches its products at most every 1-2 years em éumonths. These new products
are imbedded with new concepts and new knowledgd&e€p the knowledge
updated, IT people have to spend a huge amoumhefand efforts to learn this new

knowledge through technical documentation.

The thesis is about how to rigorously represenstimtax of sentences in a technical

document so that readers can more easily undertahtechnical document.

It is important to know that, although the thesig®slnot mention common
Information System topics such as software devetypndatabase design, or IT
management; this research addresses a signifssard in the field of Information
Systems. Generally, an information system is aesyshat helps people to achieve
information easily and effectively. This researcogmses a new method to rigorously
represent the sentence syntax in a technical dadusoehat people can more easily
understand that document. The new method proposthdsithesis can thus add
knowledge to the information system area. Secdredirtethod is only feasible if there

is software that underlines this new method. Thitkpugh this thesis does not
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directly relate to software development, it doeggast a foundation for making useful

software in the future.

1.2 Research background

At the present, technical writers are advised oaise creative emotional writing (for
example, essay writing) to write a technical documRather, they should use
technical writing techniques to produce very rig@ocohesive, structured

documents.

“Technical writing is writing, apart from advertigj and public affair writing, that
effectively communicates all aspects of technolalgicork in applied science,

engineering, business, and industry” (Montgome®38l p. 142).

Technical writing is thus quite a specialised attiwhich forces writers to limit
unnecessary words and to use simple, easy sentengexiuce good technical
documents with high clarity and greater precisidhile good documents save time
and energy for readers, poor documents can causestan, give more information
than readers need and impose irrelevant informdtiannon, 1997). The latter is
often the case because of the rapid and dyname atdl, and the scarcity of good
technical writers. Good writers prefer more cnsatictivities and good technicians

prefer dealing with technological issues.

Because this thesis proposes an alternative todirative technical writing
technique, based on concept mapping and senteagediming, these two

techniques will now be discussed briefly as follogyi
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Concept Mapping was first developed by Joseph Nawvakhis research students in
the 1970s at Cornell University (Soderston & etl8B6). A concept map is a
graphical representation of the relationships anemmgepts and ideas in a knowledge

domain (Alpert & Grueneberg, 2000).

The concept mapping was derived from Ausubel’s tognlearning theory (Novak

& Gowin, 1984). Ausubel’s cognitive learning theatated that the most important
element of meaningful learning is the integratiod alarification of the new concepts
with the concepts that the learners already knous(#el, 1963 & 1968). In fact,
concept mapping is an educational tool for applydgubel theory (Novak & Gowin,

1984).

Concept mapping is used very popularly in areal ssexplaining ideas, planning a
curriculum, effectively checking and evaluating thelerstanding of students,

encouraging critical thinking and creative thinking

Figure 1.1 is an example of a concept map:
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Please see print copy for Figure 1.1

Figure 1. A concept map done by eighth-grade students (gr& Rye, 1997,

p. 40).

Sentence Diagramming was developed and copyriditdteed and Kellogg in 1868.
Sentence diagramming is a graphical representafigrammar relationships of every
word in the English language and a tool for pualgarn grammar easily and
effectively (Reed & Kellogg, 1890). The most img@ot character of sentence
diagramming is that it can spatially representalyjlish sentences by adhering to the

rigorous English grammar structure.

For example, the sentendslands are the tops of mountains whose basetlsibed

of the oceanis diagrammed in Figure 1.2:
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Please see print copy for Figure 1.2

Figure 1.2: An example of a sentence diagram (Reed and Kellbg@j/, p. 104).

1.3 Research problem

Narrative word-after-word documents written in reglish language often have
language ambiguity and inefficient concept manipotaproblem. Language
ambiguity includes lexical and structural ambigultyefficient concept manipulation
problem prevents a reader to clearly see the glgionship among concepts, to
efficiently manipulate, to rigorously control andickly trace the concepts in a
narrative document (Vaughan, 1984). These two problpresent obstacles for

readers who need to easily understand narrativendeiats.

Most current research relating to technical writimgprovement only focuses on
suggesting good writing guidelines for technicaitevs. Good writing guidelines such
as never using a cliché, never using a very longlweever using an unusual word,
never using the passive voice, etc. are very usefaechnical writers, in order to

produce good usable documents (Kennedy, 2004).
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However, the current technical documents arersiltative word-after-word
documents. Even though technical writers managsécssimple words and coherent
structures in technical documents, narrative texiimlocuments still suffer from
language ambiguity and inefficient concept manipotaproblem to a certain extent.
These two problems are the inherent attributesiynnarrative document no matter

whether they are technical or non-technical docusen

For example, the following quote in Microsoft Wd#elp 2002 (Microsoft Word
Help is the technical instructional document fongsMicrosoft word software) has

structural ambiguity because of its narrative waftr-word text use.

About page margins

et

Page margins are the blank space around the eflfesmage. In general, yo
insert text and graphics in the printable areadm$he margins. However, you
can position some items in the margins - for examptaders, footers, and
page numbers (“Page Setup”, 2002).

The sentenceybu insert text and graphics in the printable aneside the margirisn

the above paragraph can be understood as:

- ‘text and graphics in the printable asra insertednside the margins’.

- Or, ‘text and graphicare insertedn the printable area which is inside the

margins’.

Readers have to read it carefully and to rely enctbntext to be able to understand the

sentence.
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An example of inefficient concept manipulationhat readers often have to
concentrate highly and turn back and forward thihoonginy pages of a narrative
word-after-word document to check and see how tineepts mentioned in these
pages are linked together. This concept manipulatiork, which is very important in
reading comprehension, is very laborious for remdénfortunately, the traditional
narrative technical writing technique does not hawg mechanism to facilitate
readers to efficiently manipulate the concepts mamative document (Vaughan,
1984). As a result, reading performance is redsaguificantly by this inefficient

concept manipulation problem.

The language ambiguity and inefficient concept rpalaition problem of the

traditional technical documents later will be diseed in chapter two.

Currently, there are two techniques that can affelst solve the inefficient concept
manipulation and the structural language ambiguibplem. These techniques are

concept mapping and sentence diagramming.

First, by spatially representing the propositiond asing arrows to link concepts,
concept mapping can help readers to efficientlyimdate concepts because key
concepts are connected together like a networkd&seaan clearly see complex
relationships between the previous and currentequisdy looking at a concept map
(Vaughan, 1984). The readers may not clearly sesetrelationships if they only read
the word-after-word narrative text. As mentionedabin the “Research background”
section, this most important characteristic of @ptenapping relied on a robust

theoretical foundation in Ausubel’s learning the@dpvak & Gowin, 1984).
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For example, by looking at the Figure 1.1 conceap mbove, we can clearly see how
concepts (har, ‘ CFC, ‘ozonég ‘skin cancel, etc.) are interrelated with each other.
The concept map diagram thus can help readersn@uoiate concepts more

efficiently than the narrative word-after-word text

Second, although the main purpose of sentenceairaging is to analyse English
grammar, sentence diagramming can be applied itetimical writing area to

remove the structural language ambiguity (Ball &ubler, 2005).

For example, the word-after-word sentence in Micfog/ord Help 2002,you insert
text and graphics in the printable area inside thargins (“Page Setup”, 2002) has a
structural ambiguity because the the printable areaphrase plays an adjectival role
modifying ‘text and graphicsor it plays an adverbial role modifyingnsert.

Likewise, ‘inside the marginsnodifies ‘the printable areaor ‘insert. The sentence

can be diagrammed as following:

text
. /
You insert o
| ) \ ! S
/o \: h
AN PR
%o ﬁ’o, o@/
%, "% .
margins
’
%o

Figure 1.3:  Another example of a sentence diagram.

By looking at this sentence diagram, we can clesely that the phrasi the

printable areaplays an adverbial role modifying the verhsert, and the phrase
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‘inside the margingplays an adjectival role modifyingHe printable area The
sentence diagram thus can help to limit the stratambiguity more efficiently than

the narrative word-after-word text.

The candidate will discuss more carefully how caieceapping and sentence
diagramming technique can be used to solve efiegtihe inefficient concept

manipulation and structural language ambiguity fEwbin chapter two.

However, concept mapping and sentence diagramméga used for writing
technical documents. They only help readers tdifata the efficient concept
manipulation, and to see the clear grammar stractia sentence. The candidate will
discuss more clearly this issue in the section &phmapping and sentence
diagramming as techniques for solving the wordraiterd narrative technical
document problems”. The following Table 1.1 sholes features of concept mapping

and sentence diagramming:
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Table 1.1:  Features of concept mapping and sentence diagragnmi
Concept Mapping Sentence Diagramming
Features Concept mapping is used tg Sentence Diagramming is used

spatially represent the
relationships among key
concepts of a text.

A concept map helps reade
to see a big picture of the
text, to see how the new
concepts and the previous
concepts in the text relate tg
each other.

However, people do not
create a concept map that
spatially represents every
single word and sentence in
text, because the essence a@
concept mapping is to help
readers to see the big pictur
of the text only.

[S

—h

e

analyse the grammar structure
an individual sentence.

A sentence diagram helps read
to see clearly the grammar
structure of a sentence, and to
limit the structural language
ambiguity.

However, sentence diagram is
not intuitive and too complicate
for a typical reader to
understand. Currently, sentence
diagramming is not used as a
technical writing method. Peopl
only diagram a sentence when
they want to see the grammar
structure of that sentence. This
issue will be carefully discussec
in the section “Disadvantages g
sentence diagramming”.

to
of

ers

e

A4

(4%

-

Note the lexical language ambiguity problem of theliianal technical documents

can be solved by applying dictionary utility softeaThis will be mentioned in the

“Future Work” chapter. This thesis only focusessoiving the structural language

ambiguity and inefficient concept manipulation.

1.4 Research question

As mentioned in the above “Research problem” sectraditional narrative technical

writing often has language ambiguity and ineffitieancept manipulation problem.

Sentence diagramming and concept mapping are thaitpues which can help to

limit the structural language ambiguity and ina#fit concept manipulation problem

10
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of the traditional technical documents, respecyivelowever, concept mapping and
sentence diagramming are not used for writing teahidocuments. Concept mapping
only represents the relationship amdegconcepts of a text, but it does not represent
all sentences in the text. On the other hand, seatdiagramming is too complicated

and is not used as a technical writing method.

Hence, the questions of this thesis are as follows:

Is it possible to create a new technical writinghteique that has its structure
similar to the sentence diagramming technique,ivstmpler for readers to
understand, and can help readers to efficiently imalate concepts in a text

like a concept map?

If a new technical writing technique, which has bith advantages of concept
mapping and sentence diagramming, is developed;dteple can have a good tool
for solving the structural language ambiguity amefficient concept manipulation

problem that exist in a traditional narrative techhdocument.

1.5 Research method

To answer the above research questions, this csdaveloped a new technical
writing technique called ‘spatial technical writif®TW). STW has structures similar
to the structures of sentence diagramming technigutecan help readers to

manipulate efficiently the concepts in a text l&eoncept map.

11
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The research takes a developmental approach wie&TW is created and described

and an experimental method used to evaluate it.

A small exploratory study was conducted at Wollamgtniversity to test how a

typical reader comments on the STW technique.

The candidate has accepted that it would be negetssaonduct a comprehensive
full-scale experiment to demonstrate the usefulnéS&TW technique. However, that
experiment will need a lot of time and budget, lseathe experiment would have to
test if different types of readers can understdh8BN sentence types and can see
the relationships among concepts in a long STW ehecu. Hence, due to the time
and research fund limitation, the candidate hag oohducted a small exploratory
study to exam how some IT students (as typicalaesaof technical documents)
comment on a short spatial technical document deeel by applying some limited
STW symbols. The exploratory study does not intertemonstrate the whole STW
method. Instead, the exploratory study will be usededesigning and refining the

STW technique, and for planning a full-scale expernit in the future.

Note: It is important to know that, because STW is &méxal writing technique,

STW has to be used by writers to write spatiallsahtences in a technical document.
Technical writer will apply STW to create a spatedhnical document (STD) which

is very different from the traditional word-afterevd technical document. STD
consists of spatial sentences created by using SMilg traditional narrative

technical document consists of narrative senteaesged by the traditional narrative

12



Chapter 1: Introduction

word-after-word writing. The candidate will discUS§W and STD in detail later in

chapter three.

1.6 Research Limitation

One important point to be kept in mind, the propbS&W is not a full-fledged
method because STW was created from an iterag¥lective process, i.e., the
technique was refined through feedback opinionsicedesome English structures
have not been displayed in STW, and STW needs impved overtime to become

fully developed in the future.

Second, the software must be developed to suppdkt i order to make the
technique feasible and usable. This thesis onlydes on developing STW technique,
but without supporting software. Different exteresiresearch may discuss this

problem further.

1. 7 Outline of this thesis

After this introduction chapter, this thesis wi# brganized into four main chapters:

literature review; research method; result andudision; and conclusion.

The “literature review” chapter will introduce tegbal writing techniques and some
previous research in technical writing. It alsccdsses reading comprehension
process and language ambiguity which obstructseaeing process. After that, the

thesis will discuss concept mapping and senteragrainming, which are two

13
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techniques that can help to solve problems ofticadhl narrative technical writing.

Finally, the literature review chapter will restéite research question.

The “research method” chapter represents the neel pooposal STW technique in
great details and conducts an exploratory studystMaglish language structures are
represented in STW in this chapter. The explorastugy section discusses a pilot

experiment which based on the basic quantitativecaralitative measure method.

The “result and discussion” chapter analyses tipe®xent results, and discusses the

experiment shortcomings.

Next, the “future work” chapter discusses all jtist need to be done in the future

research in order to answer the research question.

Finally, the “conclusion” chapter closes the thdsistating the contribution and

implication of this thesis.

Note: from the chapter 2a concept map can be created at the
beginning of some sections to direct your mind teefeading.
The concept map represents only the key pointsel¢mncept
maps are like a summary map where you can trace the

meanings in the section at any time you want.
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Chapter 2: Literature Review

Chapter 2:  Literature Review

2.1 Introduction to this chapter

This chapter is the literature review of the reskdrackground. It first explains the
needs of the technical writing technique and disessome current research relating
to the technical writing improvements. The chapiten explains the essence of the
reading comprehension process, the informationgpéian of humans, language
ambiguity and the inefficient concept manipulatproblem in narrative word-after-
word documents. The chapter next discusses theitilafi, the advantages and
disadvantages of the two important techniques egpihmapping and sentence
diagramming. After discussing all the basic rededackground, the chapter
addresses the research problem which stated tirantword-after-word technical
writing can not thoroughly solve language ambigaityl inefficient concept
manipulation existing in the narrative technicatdments. The chapter also
comments on how the advantages of concept mappohgentence diagramming
techniques supplement each other in solving thearek problem. Finally, the chapter
is closed by a research question which states‘teat,possible to create a new
technical writing technique that has its structsimilar to the sentence diagramming
technique, but is simpler for readers to understaardl can help readers to efficiently

manipulate concepts in a text like a concept map?
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2.2 Technical writing technique

2.2.1 Requirement for technical documents

The concern of how to improve document quality &sxmt only in the present, but
also in the past, dating back to the English Reaaise period (1475-1640). Technical
writers at that time proposed a plain text writgtgle for instruction documents.
Writing format, page design and adaptations ofstéstt each type of reader were also

proposed at that time (Rutter, 1997).

In today dynamic IT era, technical documents aredbdeveloped at a dramatic
speed. Technical knowledge, especially IT knowledgéchnical documents needs
to be updated frequently. Hence, the concern dinieal writing improvement is
increasing more and more. Technical documents,iwdac be paper-based or

electronic-based, are playing a vital role in ajanizations (Albing, 1996).

To help people to understand quickly technical doents, a technical writer has to
create technical documents that are unambiguamg)esi understandable, and
facilitate the key-idea references. At presentinéal writers do not use a creative
emotional writing (for example, essay writing) toite a technical document; they use
technical writing technique to produce very cohestructured and rigorous
documents. The candidate now will go into the detafithe technical writing

technique.
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2.2.2 Technical writing

Technical Writing
technigue

Readers ~ iseven
\ incoporated in
don't J \
understand @
the text helps to sing short, concise B precise words

because of create
-y oiding lengthy, flowery, double-negative
jargon & abbreviation words

-Being specific & directive
/ -Ayvoiding generality B repetition

-Using active voice & verb-form more than

requires

differ

from - f
v / passive voice & noun-form

Lacking : o i — b

technical knowledge T -Using visuals such as pictures, tahles,
charts, flowcharts, etc, when necessary

o ! Documents help

-Being impatient : :
-Never using non-standard spelling
for technical words

cause

-Ayvoiding over-generalization

18 dl""?' to far simple concepts

-Writers to rewrite the technical documents
Jsing verbose & many times to make the documents
Complicated words as good as possible

-Faulty reasoning assumptions

i -Saving time & energy
of writers

far readers

-Lsing inaccurate words
to express ideas

Figure 2.1: A concept map of ‘Technical Writing'.

2.2.2.1 What is technical writing?

Following Montgomery (1988), there are many defams of technical writing, but
few of them gives a clear idea of what technicatimg is. Montgomery suggested a
workable and useful definition about technical imgt He defined:
Technical writing is writing, apart from advertigiand public affair writing,
that effectively communicates all aspects of teddgioal work in applied
science, engineering, business, and industry (Monégy, 1988, p. 142).

Technical writing, thus, is not for entertainmeniroagination. It must facilitate

readers to answer questions, to make decisiom|¥e a problem and to follow a
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procedure in the technical documents. Moreovehngrahan being read from the
beginning to the end, technical documents shoulitite cross referencing. Readers
have to pick up the information that they want agimas possible. Technical writing
helps to create good documents. Good documentgisa@and energy for readers.
Poor documents can cause confusion, give morennabon than readers need,
impose irrelevant information, and create misundeding due to jargons (Lannon,
1997). Ryan (2003) stated that one of the most itapbaspects in business
communication is technical writing. A business whaoes not have good technical
writers can severely suffer from a poor documestesy. For example, suppose a
business has to draft a contract worth millionddfars; then, what if that business
cannot clearly convey meanings in the contract®.firtal result of this matter

certainly adversely affects the business activities

2.2.2.2 Poor documents

Lannon (1997) listed the characters of a poor deasum

- Using the verboseness and complicated words wdaohreduce reading

effectiveness. For example, read these two serdence

Complex sentence: ‘Avoid prolix nebulosity’.

Revised sentence: ‘Don’t be wordy and vague’.

The second one is better for technical writing lbseait is more simple and easier to

understand.
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- One of the big problems that create confusiorteértext is “the faulty reasoning
assumptions of writers”. The faulty reasoning agstions can be due to bias,
impatience and discrimination. For examplEhe students can not pass the exam
because the exams were unfalihe writer denies the real causes of his or her

failures.

The faulty reasoning assumptions can also happeasube document writers chose
the wrong or overstated words to express ideasttargdcan cause huge confusion
(Andrews & Blickle, 1978). For example: ‘Fortunatetach aspect of my topic has

beensmotheredy recent technical journals’. The writers meaered.

However, poor documents are not the only reasamggatively impacts reading
performance. If a reader cannot understand thenteshdocuments, it can be due to
the proficiency of him or herself. It may be thia¢ readers lack the technical
knowledge expressed in the technical documentheareaders do not make all their

efforts to understand the documents (Pfeiffer, 1997

Lannon (1997) gave a table showing the relationahipng the proficiency of

readers, technical level and the requirement afera

Table 2.1: The relationship among reader ability, technieaél, and reader need

Please see print copy for Table 2.1

(Lannon, 1997, p. 30).
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2.2.2.3 Some current research for improving the cality of technical

documents

At the current time, most technical writing resdamntainly focuses on suggesting
good technical writing guidelines and instructiomkeep the documents readable and

usable.

Weiss (2001) stated that good writing must clagibals and explore the new
concepts. The key point is to limit unnecessaryds@nd make your documents clear,

and precise. These are the lists that Weiss (20@jgested to technical writers:

- Choosing short, concise and precise words. Fam@le: usingnow’ in

place of at the present time’

- Removing unnecessary words such &ss ‘obvious that' ‘Needless to say’

and ‘As you know

- Removing flowery adjectives. For exampl€&hé beautiful, bounteous,

breathtaking buffet’.

- Being specific, avoiding generality. For exammlen't say 6ffice

equipmeritwhen you meanaser printet.

- Limiting the lengthy phrase to single-word velfor example: usingudge
for ‘pass judgmentusing ‘act for ‘take actioft using ‘concludé for ‘reach a

conclusion.
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- Avoiding double-negatives. For example: usipgssibleinstead of hot

Impossiblé and ‘awaré instead of hot unawaré

- Using the active instead of the passive voice.@xample: The manager
will interview the applican instead of, The applicant will be interviewed by

the manager’.

- Be directive. For exampleYou can apply before the first of Januarather

than, The customer can do his application before the &ifsJanuary.

- Be positive. For example: instead df,you don't pass the exam, you will not

qualify, say, 'You'll qualify if you pass the exam

- Using verb forms rather than noun forms. For examThe department

requires that instead of, The requirement of the department is that

- Avoiding jargon and abbreviation. For examplangsNetwork, rather than,

‘LAN, if listener is not a technical person.

- Avoiding inflated and ambiguous language. Fomegi@, ‘each aspect of my
topic has beeamotheredy recent technical journals’. Themothered

should be changed tadvered

- Limiting your ego. For example: too marim’ and ‘We'ré are not good. In

fact, ‘You'ré is more impressive.
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Levin (1999) suggested another 6 easy rules fdmgriThey are:

- Never use a cliché.

- Never use a very long word.

- Never use an unusual word.

- Never use the passive voice.

- Cut unnecessary words whenever possible.

- Limit perfunctory sentences which have many deadds. For example,
‘There are signs that bode well for the healing pescbetween warring ethnic
factions. Revised: Certain signs bode well for healing between warring

ethnic people

- Use first, second, thir{ instead of, firstly, secondly or thirdlybecause it

makes the paragraph friendlier to readers.

Kennedy (2004) added more guidelines for technicaérs. Besides keeping the text
simple, using jargon sparingly, writing in a clstyle, and avoiding being redundant;
technical writers must understand the knowledgasaoé the readers in order to avoid
“writing down” to a professional, or “over the hédd a novice. The functions of
documents are also very important. If a documemtended for information only,
then easy short concise words should be usedidtament is intended for building a

product, detailed step-by-step guidelines mustt éxithe document. He also requires
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writers to use visuals such as pictures, tablestshflowcharts, etc. to support and

reinforce the text because that helps writers ¢aoize and convey the ideas clearly.

Writers must keep in mind that they are writing feaders, not just for themselves.
Nagle (1995) required that writers have to be \eamgful in using technical words.
Writer should never use non-standard spelling.@xample, ‘benzine’ is not just a
non-standard spelling of ‘benzen’, but actuallyifeedent material. A professional
writer should use a specialized technical dictigrsmftware to check spelling for all

words he wrote in technical documents.

However, writing is not an easy task. If you are ¢areful in writing, sometimes you
can create verbosity in the text. Too much cautamlead to the over-generalization
of simple concepts. If the writer does not limi¢ thcope of a statement, he can make
the statement so general that it's nearly impassdlecognize the specific meaning
being described (Nadziejka, 1994). Some exampkes ar
- Wildfires started bynadvertent human-initiated ignitior{gadvertent
human-initiated ignitions = accidents).

- Waste-firedhermal combustion facilitiet@hermal combustion facilities =
boilers).

- Native aquatic animal organisngblative aquatic animal organisms =
salmon).

In these examples, the authors complicated thelsimprds, which make readers

unable to recognize the meaning.

Adhering to all these requirements is not enouglanR2003) stated that the most

important final requirement for all writers ieivrite’. No one, even a professional
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writer, can guarantee that they can produce goedrdents after a first draft. Sadly,
after finishing their first draft, many writers ttk that they have produced a good,

finished piece of writing.

Besides these writing guidelines, a mechanismfodycing a quality technical
document is even incorporated into ISO 9000. IS@096 a tough international
quality standard, not only for manufactured produbtt also for technical
documents. By adhering to the ISO 9000 for techmiciing, an organization can
limit the original document obstacles such as irpprty organizing procedures on
paper, making documentation unreadable, and disteggstandard rules of grammar

and spelling (McKenna, 1993).

As stated above, a majority of technical writingearch focuses on how to use correct
simple sentences, punctuation, English grammauyrdeat format/layout to produce
good technical document. However, some technicalich@nts are required to be

more structured and precise than other types bhteal documents, especially in
areas such as programming specifications, andcagpioln user-guides (Kaczmarczyk,

2003).

Interestingly, many IT people saw the analogy betwechnical writing and
computer programming a long time ago (Helm, 1988ghnical writing and
computer programming both have a very similar ppiec which requires organizing
and communicating complex information effectivel§a(fman, 1988). For example,
if programmers do not create a flowchart beforeggmamming, then their final

program can have many errors. A flowchart is “gpbreal representation of the steps
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within a process” (Campbell, 2004, p. 50). Likewigeechnical writers don't make a
plan before they write, then their final documeanh de hard for readers to
understand. So, in order to produce a good techtozaiment, writers may need to
use some logical techniques of computer programsuiet) as a flowchart (Helm,
1988). In addition, to avoid the redundancy of tentsentences, technical writers
should create blocks of sentence first and thetotorganize these blocks in
meaningful ways using a bottom-up approach rathesr just jumping directly into

writing a document without any planning (Kaufma@388&).

One of the researchers who apply programming teciesito technical writing is
Robert E. Horn. Horn (1974) developed a new metbamtganize the text called
“Infomap”. His method was affected by the modulapm@ach in the computer
programming realm (Horn, 1993). It is worth diséngdnfomap because Infomap is
a very rigorous, structured, valuable technicatingi method. In addition, Horn
(2001) claimed that Infomap was taught to at 1886000 people in businesses and
universities and plays an important role in théntecal writing area nowadays. He

also believed that his method will definitely havéuture.
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2.2.3 Information Mapping (Infomap)

-to reuse en
"“———-heh:ls to reuse documents
is

T .
‘/ -to facilitate reference

a very rigorous

and structured ) is -to manage documents easily
technical writing is affected
method by
focuses
on more rigorous &

more structured than
other technical writing
methods

modular princliples

in computer
programming good arganization
realm of information blocks

Figure 2.2: A concept map of ‘Infomap’.

Horn’s (1974, p. 27) definition: “Infomap is a methof bringing together current
learning research and instructional technology amtmmprehensive material
development and presentation technology to impteglenical communication. It is a
system of principles and procedures for identifyicategorizing, interrelating and
sequencing, and presenting graphically informatexuired for learning and

reference”.

Or in other words, “Information mapping is a metblodyy specifically designed to
make technical communication in business and imgestsier and quicker” (Horn,

1974, p. 27).

Infomap research project was supported by the AirSzorce Systems Command.
Infomap was represented in many workshops in usities and businesses and was

approved of by many experts participating in th@sekshops (Horn, 1974, p. 27).
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Horn (2001) shows how to convert a traditional atiwe passage to an Infomap:

- First, the function of each sentence in the paaalyis identified. This is

helped by asking the question, ‘What function is #entence performing?’.

- Second, those sentences that seem to go withotlaehare sorted into the
same block. This is based on taxonomy. Horn (1€@4gloped around 40
information blocks representing the different sabjeatters; each block must

be labelled explicitly.

- Third, a matrix was created to match a block witsuitable topic.

- Next, all blocks are added into some suitablermftion chunks, such as

introduction, definition, example, etc.

- Finally, all blocks and chunks are skimmed anelc&led carefully to produce

a meaningful Infomap.

The following is an Infomap example quoted from h@rmation Mapping website-

www.infomap.com
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A conventional version of a memo:

TO: All Department Heads
FROM: Susan Thomson, IT Help Desk
DATE: October 2, 1997

Information on Software Virus

It has come to our attention that an active PCsuirais been identified in certain
departments located on various sites. An antidwtée virus has been obtained an
it will be used to clean all infected servers.

Therefore, we need your help in checking all PGsortables. Please confirm to th
IT Help Desk, by Friday October 8, that all PCd Wwé available on Tuesday Octobg
12 for checking and cleansing. You need to endaedll field staff bring their
portable PCs in on that day.

The virus is a new strain and was not detectedkisfieg virus checking software.
The nature of the virus is such that it can presegt on and produce unpredictable
results causing damage to data.

Therefore, please warn all staff in your departnuérthe presence of the virus.

e
eI

(“Infomap example”, n.d.)
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The Information Mapping version of the above memo:

T All Department Heads
FROM: Suzan Thomson, [T Help Desk
DATE: October 2, 1997

Information on Software Virus

Problem | An active PC virus has been identified in certain depariments located on
various sites. The virus 12 a new strain and was not detected by existing virus
checking software.

Lifect The nature of the virus 15 such that it can prevent sign on and produce
unpredictable results causing damage to data.

Possible | An "antidote” for the virus has been obtamed. [twill be used to clean all
Solution | infected servers.

We need your help in checking all PCs and portables,

Next Could vou please complete the following:
Steps

Step | Action

| Warn all staff in your department of the presence of the virus.

. Confiom to the IT Help Desk that all PCs will be available on
Tuesday Oetober 12 for checking and cleansing,

3 Ensure that all field stalt bring their portable PCs in on that dav,

Deadline | Please respond to the Help Desk by Friday October 8,

(“Infomap example”, n.d.)

Form the above Infomap example; we can see thikeutnhditional technical writing
which the candidate mentioned above, Horn’s Infoayaproach is more structured
and more understandable. Horn (2001) requires rgritecreate chunks of

information or blocks and labels them ‘definitiorxample’, ‘introduction’, etc.
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before they start to write a technical documenerfwriters assemble these blocks
into meaningful and logical ways. This facilitatee readers to skim and scan the

document more effectively than other types of doents (Horn, 1975).

By using the Infomap technique, readers can uraleidsiocuments faster, documents
are managed more easily because information bloekde reused many times,
document writing becomes simpler, and documentdeamrferenced quicker with
minimum effort. All these benefits can help bussessto save on the costs of training
and acquiring knowledge because the time to uratatdhe documents is reduced

vastly (Horn, 1974).

However, Infomap does not mention the writing glirges in the documents like
other technical writing methods. Infomap assumashiters already use the simple

language and correct grammar when they write teahdocuments.

Infomap was born in the 1960s and was implementepbper-based applications
without computer intervention. Nowadays, documeagtsumulate in vast quantities in
organizations. To manage documents effectivelyydmmts should be stored on CD-
ROM or the internet. Although traditional narratiext documents can be stored
digitally for convenient retrieval, they are lessistured and difficult to use no matter
where they are stored - ‘on paper’ or ‘on digitadia’. To utilize the strength of
digital documents, digital documents should betemitusing Infomap methods. At
that point, information is both highly usable amsheeniently retrieved (Boeri &

Hensel, 1996).
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However, the reasons preventing readers in compdahng a document are much
more complicated. The candidate will discuss thgsié more thoroughly in the next

section.

2.3 Reading Comprehension

Reading
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Figure 2.3: A concept map of ‘Reading Comprehension’.
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Spiro (1980), in the introduction of his bodkeoretical issues in reading
comprehensigrsaid Reading Comprehension ability is vital im society; people
that lack this skill will confront many difficulteein their lives. Although many
researchers mentioned this, they mainly focusetthermducational area. However,
Reading Comprehension is very complex and shoulmbhsidered through inter-
disciplinary or a number of fields such as cogeigpsychology, linguistics, and

reading education.

Adams (1980) emphasizes that reading is a compidtilevel interactive process

between readers and the material.

First, to be able for a reader to understand agsent the reader has to understand the
word, the syntax and the semantics of that sentémogcal words often have the
lexical ambiguity which is a common feature of laage. The unfamiliar words can
be hard to be understood. However, it is not enalugdsearchers only study the
words individually, because the meaning of indiabwords is ambiguous and
diffuse. These words have to be analysed undeasywhich is a formula for helping
to meaningfully organize the words in a sentenadafAs, 1980). For example, the
sentenceCrane flies like arrowis not clear if its syntax is not expressed exif.
The sentence can mean thatane fly looks like an arrow.Crane fly means “a
flying insect with a narrow body and very long le{f®efinition of Crane fly”, n.d).
Or, the sentence can also mean ti&tane flies like an arrow. Crané means “a tall

bird with long thin legs and a long neck” (“Defiioih of Crane”, n.d).
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“Syntax is the study of the principles and proesdsy which sentences are
constructed in particular languages” and, thustasyis a device to produce sentences
(Chomsky, 1965, p. 11). Syntax explicates the iiahip among words in a
sentence. Sentence syntax can have structural aitybid a reader incorrectly
analyses the sentence syntax, he or she may msigitéhe text and feel the sentence
is even abnormal (Adams, 1980). For exampl@ége’ carpenter fixed the picture with a

hammet (* picture of hammerdr ‘the carpenter used a hammer to fix the pictiure

So, if the sentence is obscured or distorted, reaate less able to understand it

(Adams, 1980).

In addition to the words and syntax, the semamti@sentence is also very important.
Semantics is the relationship between the wordsdriext and the concepts in
readers’ minds. Recognizing the words and analysiagyntax are not enough;
readers have to map the intended meaning of a iw@dlocument to an equivalent

concept in their minds and organize concepts iohei@nt structure (Adams, 1980).

Second, readers have to bring their previous kribyde¢o comprehend the main
ideas, and to understand the sequence of evettts text. What is unsaid in the
narrative text is what readers can infer from tppe@vious knowledge (Adams, 1980).
Vaughan (1984) discussed why many students fefitult to digest new
knowledge.
The extent to which a reader is likely to compreheoncepts expressed in a
textbook is largely determined by his or her faarity with those concepts.

Because the function of most reading assignmentsagpose students to new
learning, readers of academic textbooks typicailyoeinter concepts with
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which they have only a cursory familiarity. Thefdifilty caused by lack of
prior knowledge is predictably high for readingesfository material, and it
can become much higher when authors use unfanpliacjse, technical
vocabulary to present and discuss unfamiliar, cempbncepts. Many
students are thereby left to struggle with new sdembest they can, at least
until some post-reading discussion (Vaughan, 1p849).
Third, context is very important in reading commesion. Spiro (1980, p. 245)
emphasized that “meaning does not reside in weetggences, paragraphs, or even
entire passages considered in isolation”. He inddimat if each of these levels is
taken out of context, incomplete understanding @sttur. The meaning of language
is insufficient to convey the experience of the otanguage, thus, is only a vehicle
to let people to understand the empirical worlchduzage is not the empirical world
itself. Sometimes, prior knowledge is the contextdomprehension. Langer (1951)
stated that words are only the ‘symbols’ or ‘labef¢he conceptions that we have in
minds. The conceptions in our minds are not thgikd@ things. For example, if | say
‘Napoleon, you will not see the real conqueror of Europnsling in front of you, but
you merely think of him. These symbols (words) @améy/ a vehicle for the
conceptions. To sum up, the word is just a printeting symbol on a paper and

nothing else. Hence, to be able to understand d,wmg can not just rely on that

particular word itself, but we have to link thatnddo the context in our world.

The importance of context is also mentioned by Nor& Rumelhart (1975, p. 5)
who asserted that “we have to combine the knowleddee world with the
knowledge of the structure language and the measfitige parts of the sentence to

understand a sentence”.
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Following Anderson & Shifrin (1980), if we look atords in a sentence carefully, we
can see that most words’ meaning will shift fronmtext to context. The words in a
sentence should not have a fixed meaning, butarsidered to have a ‘family’ of

potential meanings. For Exampl@h'e baby kicked the ball

The word ball’ can be explained differently in different contexThe ball could be
big if the baby was playing with his father in agaOr the ball could be made of light
plastic if the baby was playing with his fathetlre bed. Or the ball could be a small

balloon that his father just bought for him.

The word kick can be due to his anger, his happiness, ojjusisan accidental kick,

etc.

Next, another important aspect of reading comprgiberis concept manipulation. A
good skilled reader has to effectively manipulae key concepts or ideas in the text.
In other words, a reader has to know how to effityecontrol and clearly see the
relationships of concepts in the text. So, readirtge process of clarifying the
relationships among concepts. Reading is dominatexdcognitive manipulation of
the concepts. For example, when you read a boakgften turn the pages back and
forward many times to see how the concepts or igdetiee book interrelate to each
other. However, many students are not supportealdnod strategy for manipulating
the concepts in the text that they are reading g¥fan, 1984). Concept mapping
techniques, which will be discussed later, can hedlers to manipulate the concepts

effectively.
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Finally, if the text has an implication, readeryd#o deduce or draw inferences and
form a question to understand what the text isgitantalk about in the bigger context
(Adams, 1980). To be able for a reader to undedstigpassage or a whole text, the
reader not only sequentially connects the eventisariext, but also infers the
implication of the text. Good skilled readers h&wé¢hink beyond the obvious or
literal meaning of the text. So, the reading attiis nearly a problem-solving process

(Collins & et al., 1980).

To sum up, if the readers want to understand tktetheroughly, they have to go
through a very complicated reading comprehensiongss. This process requires
them to recognize the language, to use the prekoowledge, to recognize the
context, to manipulate the concepts, and to detheaferences in the text. If the
readers fail one of these elements, they can ragrstand the text thoroughly

(Adams, 1980).

Out of these elements, the difficulty level of laage recognition and concept
manipulation can be created by the document writdris means that, if the writer
uses simple words and sentences in technical dadspthaen it will be easy for
readers to understand the documents. On the cpnifrtire writer uses complex
words and sentences, then the readers have tglethugrd to perceive the document.
Thus, language ambiguity and a lack of concept pudaiion strategy are the two
problems mainly caused by writers. This researdhfegus on suggesting a new
technical writing technique for writers so thatytlean produce better technical

documents that can help readers to easily recotpmzeiage and effectively
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manipulate the concepts in the technical docum@ihisse two problems will be

discussed in more details in the section 2.5 afd 2.

Other elements such as previous knowledge, thesimée ability, and the context
recognition ability mainly depend on the proficigraf readers. It means that readers
can do something to improve them. These elemepiddie studied in other
research. For exampleysing video to facilitate the readers to see thatext of the

text can be a good thesis to solve the context retmgnproblem.

However, the elements such as the language amyi¢juét lack of concept
manipulation strategy, the previous knowledge jnifierence ability, and the context
recognition ability that the candidate mentionedwabare not only the main reasons
that prevent readers to understand the text. Tlyethed information is organized is
also a main reason that can slow down the pergeptiacess of readers. The next
section will explain how humans process the infdromeand why the information

organization is very important for enhancing thediag performance.

2.4 The information perception of humans

To be able to understand how the human brain persé@nformation, we must first

understand the organization of human memory.
2.4.1 Human’s memory organization

Following Lindsay and Norman (1972), human memay three aspects including

sensory information storage, short-term memorylang-term memory.
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- Sensory information storage is the place whesesinsory information

arrives at the sense organ.

- Short-term memory is the place where informatsomaintained and

contained in the memory for only a few seconds.

- Long-term memory is the place where informati®mnecorded permanently.

They confirmed that the way information is orgadim®pacts long-term memory.
Repeated rehearsal does not facilitate long-termaong students still may fail to

retrieve the information later.

For example, you are given 30 words randomly omgahand are required to
memorize them. If you just say the sound of thedsaver and over again, you still
may not memorize them effectively. But, if you angae them in a meaningful way,
you can memorize them better. For example, yowctamsify those words into
‘vehiclé, ‘food or ‘conceptword groups to help you to remember them beftais
is called the “forming a mental image” processaomttempt to divide big text into
small parts then trying to make sense of the matiip among them (Lindsay &

Norman, 1972).

Holley & Dansereau (1984b) also supported a juddgrogiindsay & Norman
(1972), which said that organizing information ig@d way helps to create more

depth memory.
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A concept map, which focuses on the good spatgdroration of information, can
facilitate readers to perceive the information glyicAlthough it is easy to see this,
the candidate still needs to demonstrate thistglmfia concept map by using some

very basic and simple experiments in psychology.
2.4.2 Experiments on the memorization of humans

Bartlett (1995) did some very simple basic expenta®n the memorization of
humans. He asserted that the condensation leveharsymmetry level of the symbol
can affect the speed of the readers’ memorizalibe.following is an illustration of

his experiment, the symbols used in the experimen¢ revised:
First experiment

Look at the first symbol in one second, and thdmte if you can draw it from

memory (without looking at it) or not.

O

First symbol

Now, look at the second symbol in one second, hed tell me whether or not you

can draw it from memory (without looking at it):

R

Second symbol
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In the first experiment, you will find that the e&d one is harder to memorise,
because the second symbol has details which are foendensed” than the first one.
The condensation level of a symbol is measuredespace in between the details of
that symbol. For example, there is little spacbatween the details of the second
symbol; on the contrary, there is more space iwéen the details of the first symbol.
Hence, the condensation level of the first symbdiligher than the second symbol’s.
In other words, the more detailed the symbol is,itarder it is to remember it

(Bartlett, 1995).
Second experiment

Look at the first symbol in one second, and thdmte whether or not you can draw

it from memory (without looking at it).

0.2

First symbol

Now, look at the second symbol in one second, gnebtdraw it without looking at it:

M
Second symbol
In the second experiment, although the detail let#he first and the second symbol
are the same, it is harder to memorize the seconadi@n the first one. This is
because the second one does not have the symrhsivagee while the first’s shape is

very symmetrical.
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Bartlett (1995) concluded that the symmetry leehe symbol affects the
memorization speed of that particular symbol. Tleersymmetric the symbol is, the

easier it is to remember that symbol.

Although these experiments by Bartlett (1995) wdeyee on the single symbol, it can

also be true in narrative text.

For example, let read this narrative paragraph:

‘Plants produce sugar which is food. They have steson$s and leaves. Some plants
have flowers. Stems maybe brown, roots absorb wiad@wves are green and also

require water. Flowers are visited by bees

Then read the following concept map (concept mdpbeidiscussed later in the

section 2.7) which has the same meaning as thesatmvative paragraph:

Please see print copy for Figure 2.4

Figure 2.4 A concept map of ‘Plants’ (Canas & et al, 2001).
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We can see that it is easier to remember the coneayp in the figure 2.4 than the
above narrative paragraph. People feel more relakexh looking at the concept map
because it has more space among words, is very symal and is not a condensed
text block. On the contrary, the above narrativegeaph is a condensed text block,

has very little space among words, and does na Bgmmetry.

Likewise, spatial technical writing (STW) (STW wilk mentioned in chapter three)
also has the characteristics of good symmetry awccbndensation among words.
For example, the narrative sententhe employee has to use form A and form B or

they can use form C and form B represented spatially as the following:

- Form: A
The ’7 { .
== N N Form: B
employee has to use N
L { Form: C
D

Form:

First, it can be seen that the above narrativeesertis more condensed than the
spatial sentence using spatial technical writimgl #hus the narrative sentence is
harder to understand. Second, the narrative semteracliner line, not symmetrical.
The spatial sentence is more symmetrical, andithsi®asier to perceive the

meaning.

One good point to remember: the simplicity or caemjily level of the symbols is not
the same for each person. Some might see it aslenniqut others see it as simple
(Neumaier, 2003). However, a majority of peopldikle the visual text graphical

representations, such as a diagram and a tablegRlic1986).
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From the experiments of Bartlett (1995), it carcbacluded that the good
organization of the information is measured throtilghcondensation level and the
symmetry level of the text. The more condensedthadess symmetrical the text is,

the harder it is for readers to perceive the infaion.

2.5 Language Ambiguity

As mentioned in the section “Reading Comprehensidigve, language ambiguity
negatively affects the reading comprehension pgcdss problem will be discussed

later in more detail.

Ambiguity is a common feature of linguistic expriess. Something is ambiguous
when it has more than one meaning. If the ambigsity a single word, it is called
lexical ambiguitylf the ambiguity is in a sentence or clause, daledstructural

ambiguity(Quiroga-Clare, 2003).

Examples of lexical ambiguity are everywhere. let,falmost any word has more

than one meaning. For example:
‘Note = ‘A musical tone or ‘A short written record

‘Lie’ = * Statement that you know is not tru@ ‘present tense of lay: to be or

put yourself in a flat position

The word ambiguity itself is also ambiguousAmbiguity can mean an indecision; or
an intention to mean several things; or uncleaabse of having several meanings

(Quiroga-Clare, 2003).
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Another example of lexical ambiguity where the cast meanings exist in one word

is ‘overlook. Following Merriam-Webster Online DictionaryQVverlooK can be

‘inspect (look carefully), or ignoré (look carelessly) (“Definition of Overlook”,

n.d.).

The followings are examples of structural ambiguity

- John told the man not to use his car. He wentatlit his wife. (Who is he?).

- The carpenter fixed the picture with a hammerp{&ure of a hammer, or

the carpenter used a hammer to fix the picture!).

- Liz attacked the man with a knife. (‘Liz attackié® man who had a knife’,
or ‘Liz used a knife in her attack on the man’) eldentenceliz attacked the
man with a knifeis ambiguous because readers don’t know whethigh ‘a
knife’ has a direct structural relationship wittttacked or with ‘the man In
other words, with a knifé modifies ‘attacked or modifies the man

(Huddleston, 1988, p. 10).

- Harry knew Fred, Bob and Tom knew Liz. (Harry wnigoth Fred and Bob;

or Harry knew Fred only).

- They talked about the disaster on the trainn(t@e train modifies ‘the

disastet, or modifies talked).

Language ambiguity can also be categorized as gdapeech ambiguity’ and ‘word-

sense ambiguity’ (Schutze, 1997):
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- Part of speech ambiguity:

Example: Crane flies like arrow ‘ flies' can be a verb or a noun.

- Word-sense ambiguity:

Example: The suit is in Los Angelessuit’ can meanlegal or

‘sartorial’.

The sense of a word can be expanded; this changeanings is called
“generalization” because the meanings become vindéeir range of applications.
For example, ‘Lady’ can be a large number of wont@nthe range of meanings can
be narrower; this is called “specification”. Foraexple, ‘Lady’ can be specified, a

particular lady named Mary or someone else (Pyléddg®o, 1970).

One of the characteristics of language is arbitess. That is, language has the ability
to paraphrase the same information in differentsvayis is one of the most
important attributes of language (Norman & RumelhB®75). For example, the

following two scenarios convey the same meaning:

- Scenario 1 (Norman & Rumelhart, 1975, p. 4):

-Peter put the package on top of the table.
-That package is on the table, how did it get there
-It was Peter who did it.

- Scenario 2 (Norman & Rumelhart, 1975, p. 4):

-Peter has performed some operation (as yet urigghdhat has caused the package
to change its location from its previous locatias yet unspecified) to its present
location, on top of the table.
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Another important characteristic of language isurethncy. The writer may use more
words than is really needed to explain the meangdundancy of language can
allow readers to perceive the text even thoughaesahay miss some details in the
text. However, this is not always true. Sometinoe® word is missed and the whole
meaning of a sentence might be lost or mispercdivedsay & Norman, 1972).
Some people judged negatively the language redayd8neuker (1984) stated that

word redundancy makes the use of language relgtoeehbersome.

Segerdahl (1996), a linguist, emphasized that meaninatural language rarely
corresponds exactly to their literal meanings; nmgamust be based on the context of
utterance. If the information is taken out of camteommunication will be a painful
and hazardous process. Meanings do not expressrtfakse propositions of the

world, but express the human acts such as promistggesting and warning. A

figurative meaning is often added for many othetitgohal meanings.

Sentence diagramming (will be discussed in se@i8j1 which is a technique for
diagramming the parts of speech such as adjecade®rbs, nouns, verbs, etc. in a

sentence; can help to effectively solve the stmattambiguity problem in language.

2.6 Lack of concept manipulation strategy for reades

As mentioned in the section “Reading Comprehensatigve, the ability to
manipulate concepts significantly affects the reggirocess. Reading is very difficult

even for a good reader if the reader doesn’'t hayeod strategy to control the
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cognitive manipulation of concepts encountered eviebding. Reading will be easy if

readers know how to efficiently manipulate the apts (Vaughan, 1984).

Unfortunately, many students do not even realierartiportance of concept
manipulation in the text. They also do not sedrti@ortance of the links between
new and previous knowledge. In addition, studeftenchave teacher-driven, or

passive study, and do not have a pioneer or algaraing attitude (Vaughan, 1984).

The main reason for a student’s passive learnititg@e is that the traditional
textbook, which uses narrative text as a major kedge representation method, can
contain many “linguistics flaws such as the lackioity, lack of cohesion, and
semantic elaboration” (Vaughan, 1984). There w#s kohesion to tie the details and
the main points declared in the narrative text.sBeeaditional textual textbooks even
tend to distract the search by readers for undeistg. On the contrary, a concept
map (will be discussed in the next section) effedyi facilitates the manipulation of
the concepts and key ideas, because readers akiyguace the meaning of concepts
or key ideas in that particular concept map (Car&igGuimaraes, 1998). This creates
a strong cohesion between the details and the vilmal&oncept map. It is very
difficult to trace and control the concepts in agie word-after-word text, especially

the complex one.
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2.7 Concept Mapping
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Figure 2.5: A concept map of ‘Concept Map'.

betwpen

Concept mapping was first developed by Joseph Nawdkhis research students in
the 1970s at Cornell University (Soderston & etl@Q6). In 1984, Novak & Gowin
(1984) published a booW,éarning how to learin which they presented a full

discussion of this technique.

Originally, the concept mapping was derived fronsoel’s cognitive learning
theory. The theory discusses meaningful learningpa®sed to rote learning.
Meaningful learning requires learners to firmlykitheir new knowledge to their

previous knowledge that they already know. On th@rary, rote leaning is just a
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verbatim physical memorization; the new knowledfjthe learners is not connected
and incorporated with the knowledge that learneguimed before (Novak & Gowin,
1984). Ausubel’s cognitive learning theory stateat the most important element of
meaningful learning is the integration and claafion of the new concepts with the
concepts that the learners know; “ascertaining Weahers know and teaching them

accordingly” (Ausubel, 1963 & 1968).

The second reason for developing concept mappaigigue is based on human
memory research (Soderston & et al., 1996). Quil{068) found that human-beings
stored semantic information and knowledge in theain like a network of concepts

or nodes that are interconnected through theitioglships or associative links.

Novak (1991, p. 48) claimed that “knowledge is matleoncepts and concept
relationships, much like words are made of lettensl matter is made of atoms”. This
network of concepts is first constructed insideliren of a new born person. When
that person is grown up, his brain’s concept netvib@come bigger and bigger,
according to his life experience. The process gkliging and elaborating this

concept network in the human brain will continudiludeath.

Lindsay & Norman (1972) argued that if text is donsted like the network of

knowledge that underlines the human memory stractben readers can understand
that text better. For example, we often feel the@n intangible mental picture in our
mind after we finish reading a paragraph in a bdokact, a concept map itself is this
intangible mental picture. Concept mapping, in otherds, is a tool for externalizing

formally and explicitly human knowledge (DoroughR§e, 1997).
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Another reason for developing concept mapping tieghnis because Ausubel has not
suggested a teaching tool for applying his theGoncept mapping was developed as
an educational tool for externalizing and ascemainvhat the learners already know

(Novak & Gowin, 1984).

2.7.1 What is a concept map and concept mapping?

“A concept map is a visual representation of knalgkeof a domain. A concept map
consists of nodes representing concepts, objecéstions, connected by directional
links that define the relationships between andragmwdes. Graphically, a node is
represented by a rectangle or oval (for example)aioing a textual name, and
relationship links appear as textually labelle@$imwith an arrowhead at one or both
ends. Together, nodes and links define proposit@ssertions that can be about a

topic, domain, or thing” (Alpert & Grueneberg, 20@0 313).

“Concept mapping is a graphical technique thattifles concepts, ideas, facts, and
examples, and shows the interrelationships amaem.tithe two-dimensional maps
show the interrelationships among a group or setlated concepts” (Soderston & et

al, 1996, p. 179).

Novak defined “concept as a perceived regularitgvants or objects, or records of
events or objects, designated by some labels” (HdV@91, p. 45). For example,
‘Chair’ is the label identifying the object for witg on, which has legs, a seat, and a
back. ‘Wind’ is the label of event of air motion.lidking word is used to link two

concepts together to form a meaningful propositlosoncept map is a network of
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many cooperating propositions (Novak & Gowin, 1984r example, ‘sky is blue’

represented in a concept map form a propositidghetoncepts ‘sky’ and ‘blue’:

.

Please see print copy for Figure 2.6

Figure 2.6 A concept map representing ‘the idea of conceggtping’ (Novak,

1991, p. 46).

2.7.2 Application of Concept Mapping

Concept mapping can be useful for many types oplgesuch as learners, teachers,
instructional planners, and exam evaluators. THewitngs are summarized from

research by Novak (Novak & Gowin, 1984):
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For the learners, by developing a concept map, ¢haycheck their understanding
after acquiring new knowledge. For example, stuslare required to convert a
paragraph into a concept map for checking whethaobthey understand that
paragraph. Besides, by looking at a concept magdgetirners can see how the new
knowledge to be learned and the knowledge thepayr&now are linked to each
other. The learners can efficiently manipulate et in a concept map in order to
see how these concepts are interrelated each athiserconcept manipulation process
is very useful for learners to direct their thingi(Novak & Gowin, 1984). The
concept mapping technigue thus can help reademaidpulate concepts more
efficiently than the narrative word-after-word tekor example, by looking at the
following concept map (copied from Figure 1.1), e clearly see how concepts

(‘mari, ‘CFC, ‘ozong ‘skin cancer, etc.) are interrelated with each other:

Please see print copy for diagram

A concept map is done by eighth-grade studentsqigr & Rye, 1997, p. 40).
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By showing the concept map to students, teacherstoeck the flaws and gaps in
students’ knowledge. A concept map also savesfomeachers in explaining the
new concepts and ideas to students, because aptonap helps to create a mental
picture which is very hard to be explained verhabntence-by-sentence (Novak &

Gowin, 1984).

For instructional planners, concept mapping caa twol for planning a curriculum in
an educational environment. A concept map canrautlihich concepts or knowledge
is central to the course, and the relationshipséen general and specific knowledge.
This is very useful in strategic learning plannbegause a concept map can be a road
map that helps students to choose correctly whichses and subjects are to be

learned first, in order to utilize their abiliti@dovak & Gowin, 1984).

For an exam evaluator, concept mapping can befactigk tool for evaluating the
understanding of learners. As mentioned above,mat@orization is destroying the
constitution and mentality of learners, especiatigool children. However, the
traditional evaluation tools, such as essay questmd multiple choice questions, did
not help the evaluators see if a learner actuatieustood the requiring knowledge or
he/she just rote-memorises superficially that kremlgk. Concept mapping can be an
evaluation tool for identifying the misconceptiasfdearners. This ability of concept
mapping is the most important contribution in tde&ational area (Novak & Gowin,

1984).
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Concept mapping is used most in the educatioraaritrg disciplines such as science,
chemistry, nursing, medicine, business, enginegatwy For example, concept

mapping are used:

- to test if engineering students understand tblertieal materials, and if there
are any weaknesses in the knowledge blocks thaestsi acquired

(Besterfield-Sacre & et al, 2004).

- to facilitate school students in linking compl&athematical ideas to achieve

meaningful learning (Baroody & Bartels, 2000).

- to help teachers to know whether students uralgisthathematical
knowledge; and from there, teachers can make ctsteudirections for the

future (Wilcox, 1998).

- to assist nursing students in wading throughaititally analysing the vast

amount of complex nursing information (All & et 2003).

- to help students and business people to orgatezs, share understanding,
eradicate misconceptions, solve problem in teaaksg, initiatives and increase

skills (Preece, 1999).

- to help students to present changes in their kedye structures in the
chemistry subject, which is often “conceptually gpa’ (Pendley & et al,

1994, p. 9). Let see this useful concept map enghtry:
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Please see print copy for Figure 2.7

Figure 2.7 A concept map in chemistry subject (Regis & atléb6, p. 1085).

- to facilitate inter employee cooperation and camigation in an
organization. By using concept mapping, an empl@geunderstand what
other employees and managers are thinking abouthvidgibecoming very

important today (Fraser & Novak, 1998).

Concept mapping can also be used to encourageattitinking (Daley & et al,
1999), and creative thinking (Dorough & Rye, 199@jitical and creative thinking
are the two biggest concerns of businesses inltleea today because technology and

creativeness always contribute considerably torfassi competitive advantages.
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2.7.3 Paper-based and computer-based concept map
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Figure 2.8: A concept map of ‘Paper-based and computer-bassckpt map’.

Concept Map
Software

In the past, people had to use their hands to laudloncept map, which is difficult and
error-prone. A concept map, which is implementegbaper in the past, has not had
much success, partly because paper is too limiteedresent a complex detailed
concept map. As computer-based applications dewrkpatically nowadays, people
can take advantage of a computer’s ability to bGichcept Map Tools, which are
applications that help to design the concept mappk can use software such as
Inspiration or CMap to design a complex concept eagly and effectively

(Scappaticci, 2000).
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Because concept mapping is becoming popular girdsent, at the moment most
visual drawing softwares support a concept mapydeSihe reason for using Concept
Map softwares is that “the electronic version abacept map allows teachers and
students the freedom of creating and editing a egglwept map on a computer,

without the restrictions of paper, pencils and ersis(Marchinko, 2004, p. 6).

Moreover, in recent years, the world-wide-web dredihternet became popular. A
concept map became more useful when it was publishéhe internet. Another good
reason to use an electronic concept visual softigateat, the software can be shared
online, and thus facilitates time and distance peshelent learning. This facilitates
learners to access the concept map online, avaitaii (McLoughlin & et al, 2000).
Students will not need to come to class to geta-ta-face lesson like traditional

white board, pen and paper study (Rapanotti &,62G02).

For example, in the 1990s, IBM Latin America inid a project called “Project
Quorum” whose purpose is to support collaborataing using concept mapping
technique across classrooms and countries in Katiarica from Chile to Mexico. A
software called “Knowledge Soup” was developedltmaaelementary and secondary
school students to create and share concept mape @omputer. These concept
maps represented the ideas of children on somestapid issues. Then, the maps are
shared over the computer network by accessingltisetclBM server via a local
phone system. When the students access the Knosvigalgp, they will see some
existing concept maps which were done by studentshier countries. The students

can then add or draw the links to the current cphoeps to express their ideas. They
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also can question and criticise the concept ma@strenpropositions of other
students. This greatly facilitates the innovatiod analysis of students (Canas & et

al, 2001).

Moreover, traditional computer-based concept maptools are often used with the
plain text. To utilize the power of computer anchcept-map tools, the concept
mapping tools should cooperate with dynamic multimeuch as sound, video, and
animated images. This makes concept maps more pgidally effective for students
using them to learn new concepts, and capitalise iudly on the capabilities of the

computational medium (Alpert & Grueneberg, 2000).

The candidate has just discussed the concept n@muhnique and its advantages.
However, concept mapping also suffers many disadgas that the traditional
narrative text does not have. The following sectimtusses the disadvantages of

concept mapping.

2.7.4 Disadvantages of concept mapping

First, one of the most obvious disadvantages ofepihmapping is the messiness. A
huge messy concept map is not usable in practiodgyH& Dansereau (1984a). It is
very hard to see a concept map or diagram whegcarne too ‘crowded’. People can
only understand easily a diagram that has lessrthenblocks of information
(Satzinger, Jackson & Burd, 2000). For examplis, veery hard for you to find out the

proposition VS are Q4out of 121 propositions in this concept map:
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Please see print copy for Figure 2.9

Figure 2.9 A concept map of ‘Demographic History’ (Daley &ad, 1999, p. 46).

Moreover, a messy concept map can be a dangezdders because readers can
forget reading some important propositions thatnateseen easily. On the contrary, if
you have already read all the sentences in a ha@d@cument, you will at least know

that you have already read all of them, whetheradryou understood them.

Second, creating a concept map (even with the suppooncept map software) can
consume a lot of time and effort because the cdrmoappers have to create a lot of

links to logically connect all concepts togethercf¢achie, 1984).
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Third, because the current concept mapping sofsuwase the drag-and-drop graphical
components, a very big concept map can make theeppmapping software run very

slowly and heavily.

Next, there is no standard for drawing a concepi atahis moment. The formula for
drawing a concept map is rather arbitrary and seie the creativities of the concept
mappers. For example, the linking word sometimesrisun, sometimes is a verb,
sometimes is a whole sentence, etc. Because aritsariness, it can be difficult for

some readers to understand a concept map (NovadvwéirG1984).

Beside, the linear sentence-after-sentence nagrdteuments have a strength that a
concept map does not have. The strength of a har@ddcument is that the sentences
in the narrative document can be organized iogical sequential ordefGoetz &
Armbruster, 1980). For example, in an instructiash@ument, the sentences that
represent the most basic and easiest knowledgetarewritten first before the

difficult ones.

However, concept map does not have that strengthroétive text. When we read a
concept map, we can not see clearly a logical se@erder of propositions; a
proposition in a concept map is equivalent to desere in a narrative text. This is
because the spatial text representation of a comeap makes readers capture the
meaning as a whole rather than as a logical sequader. Concept mapping is often
used to spatially represent the propositions whrehhighly independent. For

example, look at this following concept map:
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Please see print copy for Figure 2.10

Figure 2.1Q A concept map of ‘ecosystem’ (Steve, 2001, p.34).

These are propositions of the concept map in Figure:

- Clouds reflect sun's light and heat.
- Sun's light and heat warms air.

- Clouds produce rain.

- Rain adds humidity to air.

- Rain taken up by plants.

- Plants add oxygen to air.

- Nutrients in soil taken up by plants.
- Carnivores eat herbivores.

- Herbivores breathe air.
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- Herbivores eat plants.
- Carnivores breathe air.
- Herbivores die & become nutrients in soil.
- Carnivores die & become nutrients in soil.
We can rearrange these propositions in any ord#owi losing the meaning of the
text. However, if you are required to convert aggaaph that forces you to read in a
sequential sentence-after-sentence way to a conwgptyou will feel it is hard to do
it. For example, this paragraph is extracted fr&gg Rolls recipe in
www.richsand.comvebsite:
Mix pork and vegetables. Cover egg roll skins vd#gmp towel to prevent
drying. Place 1/4 c. pork mixture in centre of eagly roll skin. Fold one corn
of egg roll skin over filling, overlapping the tvapposite corners. Moisten
fourth corner with water. Fold over to make intmH. Heat oil to 360@. Fry
egg rolls until golden brown. Drain. (“Egg Rolls @dang Instructions”, n.d.).

It will be very difficult to convert the above paraph into a concept map due to the

requirement of reading the sentences in a logeglisnce order.

Finally, concept mapping only represents spatidiéypropositions of the regularity of
the facts, events and objects (Novak, 1991). Howeamncept mapping is seldom
used to represent the conditional sentences (d)parison, relative clause sentences,
and other English grammar structures. This is taenmeason why concept mapping

is unable to map all types of sentences in nagatocuments.
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2.8 Sentence Diagramming

is used

4—to analyse

English
cramimar
structure
LIses

graphical

sticks and
lines

to represent

Sa

e —

Sentence
diagramming
technique

a good tool
for readers

a

to learn

N\

the grammar
relationship of
ayvery words
in asentence

Figure 2.1 A concept map of ‘Sentence Diagramming'.

2.8.1 What is sentence diagramming?

Sentence diagramming, which is an English grameeting tool, was developed

and copyrighted by Reed and Kellogg in 1868. Bdlgidais a graphical

representation of grammar relationships of everydvito an English sentence to help

pupils to learn grammar easily and effectively (Raad Kellogg, 1890).

Sentence diagram (also called Reed-Kellogg diagmnadijates a certain aspect of

English syntax structure in a sentence.

Reed-Kgltbhggram incorporates “a mixture

of information about constituent structure, depewgeaelations, and grammatical

relations” (Trask, 1993, p. 232).
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The Reed-Kellogg diagram uses a graphical stidikerto represent grammar
structure in a sentence. The base horizontal hiog/s the structure of the sentence

while the lines branching from base line show tlosifiers (Brinton, 2000, p. 314).

For example,the crafty cat has caught three large rassdiagrammed as following:

Please see print copy for diagram

(Brinton, 2000, p. 314).

The subject of a sentence always occurs on thadsttof the base line. A vertical

line going across the base line divides the sulgjedtthe predicate. Next, the verb and
the direct object are divided by a vertical linegendicular to the main line, but not
passing through the base line. Modifiers sucthascrafty, three, largare put on

slant lines downward from the noun or pronoun idifies (Brinton, 2000).

Because of its graphical representation, senteiacgadinming can attract pupils to
study English grammar. Without the support of tbid, it is hard for pupils to
understand the grammar structure of complicateteeeas, and pupil must labour
hard to see clearly the functions of all partspefech in a word-after-word sentence

by piecemeal, or in succession (Reed and Kellog@7)L

This is one example of a complex sentence diaghstands are the tops of

mountains whose base is in the bed of the dcean
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Please see print copy for diagram

(Reed and Kellogg, 1907, p. 104).

2.8.2 The application of sentence diagramming

The popular application of sentence diagrammirtg snalyse the grammar structure;
however, it also can be applied in other areasekample, sentence diagramming
can be applied in technical communication. Rya®80a well-known professional
writer, declared that sentence diagramming is g useful tool that helped him to

become a good writer from when he was in seconstargol until now.

If you are a novice technical writer and if you wembecome a good writer in the
shortest time, then sentence diagramming is a gtastifor you. Sentence
diagramming can be used as a good tool to train ymad to distinguish the proper
order of the different parts of speech in a ser@efhbis simple but very powerful
technique will help you to see a visual picturdotv words fit together in a sentence.
After understanding all the basic grammar structuyeu will feel very confident in
writing narrative sentences no matter how compdddhe sentences are (Lamerson,

2004). Lindemann (2001) implied that sentence diagning is even more useful than
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most writing exercises taught in schools such a®timing, circling and filling words

in blanks. These exercises don’t encourage writajjust make students bored.

Sentence diagramming is an important tool for texdiwriters to analyse their
writings because other people, especially non teahpeople, may not understand
what the writers actually want to express in the. 8y applying sentence
diagramming to communication processes among teamb@ars who may come from
many different backgrounds, they can somehow imgptbe communication among
themself. Technical sentences are often short @maidistforward and thus can be
diagrammed quickly. In fact, writing errors ofteagpen in technical documents. It
does not guarantee that all writers will expregsrtilleas through words exactly as
they were actually thinking in their minds. Writiegrors do happen to everyone, even

to a professional technical writer (Ball & Heus2005).

For example, the sentencEne modification only should be made to the refrbés

an error. The adverlohly, in this case, modifies the verb phraskduld be made

Please see print copy for diagram

(Ball & Heuser, 2005, p. 3).
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This error sentence should be rewritten &kg‘ modification should be made only to
the retrofit. The word only, in this case, is an adjective that modifies the

prepositional phrased the retrofit.

Please see print copy for diagram

(Ball & Heuser, 2005, p. 3).

By drawing the sentence diagram, the writers cd the readers to figure out which
words modify which words, and can help to thoroygkimove the misunderstanding

and ambiguity.

Nagle (1995) stated that sentence diagrammingrigpkarly good for writers to
understand English grammar. The visual structuie s#ntence diagram can help
writers to see clearly what words are related tatwbords in a sentence. Sentence
diagramming is particular useful for writers to Bise compound and complex
sentences. It is very easy to inaccurately wrigedbmpound and complex sentences if
the writer does not accurately analyse these seegeBy diagramming these

sentences, writers can minimize the wrong exprassio

For example, the sentenammpressed and encrypted files should not be dklste

ambiguous because the phrasempressed and encrypted filesssa compound
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subject (i.e.,compressed file and encrypted’jij@r it is a subject with a compound
adjective (i.e.,compressed encrypted f)lelf the sentence is represented as
following, then the readers will know that the \eritvants to mearcompressed

encrypted file should not be deleted

files | should be deleted
|
%...and ¥, %o
2% %2
s %
e@@ o
o'

Another example, this complex sententhé anti-virus software can filter the hard-
drive to delete virus after the program MX has bsemted (note ‘filter’ means
searching all files in the hard-drive in order itadf out computer virus) is ambiguous
because the readers don’t know whether the adVyedse after the program MX has
been startedmodifies the verbfilter’ or ‘deleté. That is, the sentence meatise
softwarefilters the hard-drive after the program MX has been st@yrin order to
delete virug or ‘the software filters the hard-drive, and thegleteghe virus after
the program MX has been startedlhe sentenceThe anti-virus software can filter
the hard-drive to delete virus after the program kB§ been startédan be

represented as following:
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software ‘ can filter ‘ hard-drive

ﬁm
B
delete ‘ virus
1.“ G}.
‘\r‘@/u
program WX ‘ has been started

“
%

By looking at this sentence diagram, the readeosvkihat the adverb phrasafter the

program MX has been startedodifies the verbdeleté, but not filter’.

2.8.3 Disadvantages of sentence diagramming

Reed-Kellogg diagram technique was very effectivehat it lasted for several
decades in secondary schools in America as a pahEnglish grammar teaching tool
before falling into disfavour and being replacedollyer grammar diagram techniques
in about the 1960s (Jeske, 2004). At the preseatigar tree diagram is used much
more and is more popular than Reed-Kellogg diagracause of the following

disadvantages of sentence diagramming:

There are no grammar “part of speech” labels farde@anaking up a sentence in a
sentence diagram (unlike the tree diagram). S nibt easy to see what part of
speech the words are at first glance. On the cgnteaeryone can see the part of
speech labels for words making up a sentencergeadiagram at first glance (Jeske,
2004). For example, the following is a tree diagi@rthe sentencelhey must have

been eating popcom
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Please see print copy for diagram

(Leech, 2004, p. 137).

Second, a sentence diagram is sometimes arbit@upterintuitive and too
complicated (Williams, 1999). For example, the diexg of the sentencé&red is a

good friend and ‘Running is good exercisare examples of a counterintuitive nature;
whereas the diagram dBtiggsy believed that he was a handsome dog of aisiao
complicated (Williams, 1999). The followings are tfentence diagrams éfred is a

good friend and ‘Running is good exercise

‘Fred is a good friend

Fred ‘ s\ friend

| \ \%

‘Running is good exercise

A
&
B
OI"I

g

‘ is \ exercise
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The two sentence diagrams above show fr&d is a noun and functions as subject
in the first diagram, whileRunningis also a noun (a verb functioning as a noun) and
also functions as a subject. A majority of studewaisld not distinguish these two

noun forms when they look at these sentence diagy(&villiams, 1999).

The followings are the sentence diagramBidgsy believed that he was a handsome

dog of a man

that

e

|
1
i
he ‘ w%\ dog

Buggsy believed ‘

The above sentence diagram is too complicated eGtadhave to work hard to

understand this sentence diagram (Williams, 1999).

However, the sentence diagram structures represamy things that a tree diagram
could not show and vice versa. That is, senteragrain emphasises the rigorous
word relationships in a sentence, while a treerdimgemphasises the logical order of

words in a sentence (Matthews, 1993).

Note because this research focuses on how to spategdhgsent and effectively

control the rigorous word relationships in a seoéeso that the language ambiguity
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can be removed, the candidate will use sentenggadraning in this research rather

than use a tree diagram which specialises moreammar analysis.

2.9 Research problem

2.9.1 Limitations of narrative word-after-word technical writing

Traditional
narrative

technical writing
technique

Lses

can not limit
thoroughly

narrative
word-after-ward
writing

the problems of
narrative word-after-word
writing

Sentence diagramming
technigque

Figure 2.12: A concept map of ‘Limitations of narrative techrieaiting’.

The word-after-word narrative documents writteremglish language often have the
language ambiguity and inefficient concept manipoiaproblem as mentioned in
section 2.5 and 2.6. These two problems presemaabs for readers who need to

easily understand the technical documents.
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Although technical writing attempts to create goadrative technical documents with
good syntax and simple vocabulary, the narratighriecal documentstill suffer from
the limitations of the word-after-word narrativeadonents. Narrative technical
writing technique forces writers to produce goodaia/e technical documents which
have a rigorous word control mechanism. Good teehiiocuments are less
ambiguous than narrative documents which do noted®ical writing methods at
all. Good narrative technical documents can alsoetow help readers to manipulate

the key concepts, because they have simple rig@enignce structure.

However, it does not mean that word-after-word atare technical writing can
thoroughlysolve the language ambiguity and inefficient cgriceanipulation
problem in technical documents. Language ambigntyinefficient concept
manipulationstill do exist in the good technical documents. Techmicéng,
including Infomap, can onlgartially limit the language ambiguity and inefficient

concept manipulation problem in the technical doents.

For example, read the quote in Microsoft Word H2)02; Microsoft Word Help is
the technical instructional document for using Mswft word software. Because of its

narrative word-by-word text use, the paragraphstastural ambiguity.

About page margins

Page margins are the blank space around the etiesmage. In general, yo
insert text and graphics in the printable areadms$he margins. However, you
can position some items in the margins - for examptaders, footers, and
page numbers (“Page Setup”, 2002).

|
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The sentenceybu insert text and graphics in the printable aneside the margiris

in the above paragraph can be understood as:

- ‘text and graphics in the printable asra insertednside the margins’.

- Or, ‘text and graphicare insertedn the printable area which is inside the

margins’.

To be able to understand the sentence, peopletbaead it carefully and rely on the

context.

In addition, in a long narrative technical documeéére is no mechanism for readers
to clearly see how concepts in the technical docunmeerrelate to each other. That is
an example of the inefficient concept manipulagpooblem in narrative technical

documentsNote concepts are often nouns playing subjects orctdbja a sentence.

Currently, concept mapping and sentence diagraman@ghe two techniques that
can effectively solve the inefficient concept mangtion and language ambiguity

problems of current technical writing technique.
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2.9.2 Concept mapping and sentence diagramming aschniques for

solving the word-after-word narrative technical doament problems

As mentioned above, unlike traditional technicaltiwg which uses the structured
narrative word-after-word text, concept mappinglitates readers to see the
relationship among concepts in a text. Concept imgpthus, can solve the
inefficient concept manipulation problem more thagbly than the traditional

narrative technical writing technique.

For example, the sentengmu insert text and graphics in the printable ameside

the marginscan be displayed in the concept map as following:

textf . = are the printable
graphics inserted in i

By looking at the above concept map diagram, resacken know how concepts are

interrelated with each other. This can help reattersanipulate concepts effectively.

The second technique which is very useful in remg¥he structural ambiguity is
sentence diagramming. As mentioned above, sentkageamming is a graphical
representation of English grammar relationshipsvefry word in a sentence, and a

tool for a pupil to learn grammar easily and effesly (Reed and Kellogg, 1890).
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Although the main purpose of this technique isrtalgse English grammar, it can be
applied in the technical writing area to removeglaage ambiguity (Ball & Heuser,

2005).

For example, the narrative sentence in Microsoftd\réelp 2002 you insert text and
graphics in the printable area inside the margif®age Setup”, 2002) is quite
ambiguous becausm‘the printable areaphrase plays an adjective role modifying
‘text and graphicsor it plays an adverb role modifyinmsert. Then, inside the
margins modifies ‘the printable areaor ‘insert. The above sentence can be

diagrammed as following:

text
. /i
You insert =
[ i
/,“) \\:t‘lﬁ hi
area \ graphics
EN O, N
%o D,
%,
6, @ .
® margins
’
%o

By looking at this sentence diagram, we can clesely that the phrasi the
printable areaplays an adverbial role modifying the verhsert, and the phrase

‘inside the margingplays an adjectival role modifyingHe printable area

Sentence diagramming technique, thus, can helffitcceatly solve the structural
language ambiguity problem existing in the traditibword-after-word technical

writing technique.
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However, concept mapping and sentence diagrammeéng mot used for writing
technical documents. Generally, they only helpatlitate the efficient concept

manipulation and to limit the language ambiguitglgem.

Concept mapping is often applied to map the stradtdocuments in science,
chemistry, nursing, technical document, etc. anag;h require representing the
relationships among key concepts consistentlychilyi and firmly (Baroody &

Bartels, 2000).

Up to now, concept mapping is only used to mapmbst important concepts and is
not used to map every word in a document. Thigeabse the essence of concept
maps is to hep readers to see the big pictureedtetkt only (Croasdell & & et al,

2003).

Sentence diagramming is used to analyse the grastniature of an individual
sentence, but it is not used to diagram all seetencta text. People only diagram a
sentence when they want to see the grammar steuotihat sentence. It is too
laborious and too difficult for writers to creatsentence diagram even though they
are supported by software. Second, a sentenceadiagrtoo complex and counter-

intuitive for a typical reader to understand (Vdittis, 1999).
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The following table (copied from Table 1.1) lisketfeatures of concept mapping and

sentence diagramming:

Concept Mapping

Sentence Diagramming

Features

Concept mapping is used ta
spatially represent the
relationships among key
concepts of a text.

A concept map helps reade
to see a big picture of the
text, to see how the new
concepts and the previous
concepts in the text relate tg
each other.

However, people do not

create a concept map that
spatially represents every
single word and sentence in
text, because the essence a@
concept mapping is to help
readers to see the big pictur

[S

—h

e

of the text only.

Sentence diagramming is used
analyse the grammar structure
an individual sentence.

A sentence diagram helps read
to see clearly the grammar
structure of a sentence, and to
limit the structural language
ambiguity.

However, sentence diagram is
not intuitive and too complicate
for a typical reader to
understand. Currently, sentence
diagramming is not used as a
technical writing method. Peopl
only diagram a sentence when
they want to see the grammar
structure of that sentence.

to
of

ers

j -

A} %4

(4%

Note the lexical language ambiguity problem of theliianal technical documents

can be solved by applying the dictionary utilityta@re. This will be mentioned in

the “Future Work” chapter. This thesis only focusassolving the structural language

ambiguity and inefficient concept manipulation.

2.10 Research question

As mentioned in the “Research Problem” section abbecause narrative word-after-

word technical writing can not effectively solveettanguage ambiguity and

inefficient concept manipulation problem, a new wéyvriting which is better than
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the traditional technical writing should be deveddgso that the writer can apply that
new writing method to create easy-to-understaninieal documents for readers.
Moreover, as mentioned above, sentence diagramamdgoncept mapping are two
techniques which can help to limit the structussduage ambiguity and inefficient
concept manipulation problem of the traditionaht@cal documents, respectively.
However, concept mapping and sentence diagrammégat used for writing
technical documents. Concept mapping is only usedpresent the relationship
amongkeyconcepts of a text, but it is not used to repreakisentences in a text.
Sentence diagramming is too complicated and isised as a technical writing

method.

Hence, the questions of this thesis are as follows:

Is it possible to create a new technical writinghteique that has its structure
similar to the sentence diagramming techniquej$satmpler for readers to
understand, and can help readers to efficiently imalate concepts in a text

like a concept map?

If a new technical writing technique, which has bimth advantages of concept
mapping and sentence diagramming, is developed;gleple can have a good tool
for solving the structural language ambiguity amefficient concept manipulation

problem that exist in the traditional narrativehteical document.
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2.11 Summary of this chapter

This chapter provided a critical review and anaysithe knowledge areas relating to
technical writing. The chapter first summarisedttiaglitional narrative technical
writing technique and some current research abotihe chapter then explained a
variety of elements that can affect the readindgoerance. The chapter showed that
the language ambiguity and inefficient concept rpalaition existing in narrative
word-after-word documents are the main problemsdaa create a lot of difficulty
for readers. The chapter next addressed the réspariblem which stated that the
current technical writing can not thoroughly solaeguage ambiguity and inefficient
concept manipulation problem existing in the nareatechnical documents. The
chapter then commented on how the advantages oépbmapping and sentence
diagramming technique supplement each other inrgphhe research problem. That
is, concept mapping can help readers to manipeféitéently the concepts in a text,
while sentence diagramming can be applied in rengpthe structural language
ambiguity of narrative text. Finally, the chaptaised a research question that; if the
candidate can somehow create a new technical gmtiethod which has the
advantages of both concept mapping and sentengeathaning, then the candidate
can solve the language ambiguity and inefficiemicept manipulation existing in the

narrative technical documents.
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Chapter 3: Research Method

3.1 Introduction to this chapter

This chapter discusses the research method uskr ithesis in order to answer the

above research question. The research method es/olo phrases.

The first phrase will be to develop a new technwealing technique called ‘spatial
technical writing’ (STW) which has its syntax sttwe similar to but simpler than the
sentence diagramming technique. Unlike traditiovaatative word-after-word

writing, STW represents spatially the English seoés and forces writers to
consistently show the clear relationships amongepts in a spatial text created by
applying STW. A spatial text, thus, can have chradike a concept map. The
section “Development of STW technique” in this deairst discusses the basic
knowledge of English grammar before representiagreety of STW grammar
structures such as basic English sentences, casppand condition sentences, and

references.

The second phrase will be to implement a smallagpbry study for testing how
students reflect to STW technique. The explorastugy uses a small pilot
experiment based on some basic quantitative andajivee measurements. The result
of this exploratory study will be used for identifg key issues of the proposed STW
technique that need to be further investigatetiénfature. The section “Exploratory
study” in this chapter discusses the basic knovdegfgjuantitative and qualitative

research, the experiment design, the experimetmiment and the experiment
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planning. Finally, the details of what actually paped in the real experiment will be

discussed.

3.2 Development of Spatial Technical Writing (STW)

technique

3.2.1 English grammar

The candidate first discusses the English parspeéch to briefly understand English

grammar, and then later discuss all different tygfdsnglish grammar syntax.
3.2.1.1 Parts of speech in English

A part of speech is “a collection of words thatlahave in a similar way”, and
perform the same function in a sentence (Hurfo@®41 p. 148). Following
Huddleston (1988), in English, there are eightgaftspeech which are illustrated as

following (Note the underscored words are the examples of thiepapeech):

1-She willperhaps sait is hers Verb)

2-Tombought a bottl®f sherry (Noun

3-The_newcaptain was very good (Adjectivg

4-She usuallypays they are venyseful Adverh

5-A thick carpet obnow lay orthe ground Rrepositior)
6-Theboss had ahance to get hievenge Determinativé

7-You can have fish anchips_orstew Coordinatoi)

8-He says thate asked whethérwas free $ubordinatoy
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This is a brief explanation of each part of speeam Huddleston (1988):

- Verbs such agyo, ‘stog and ‘eat are words denoting actions or processes

that often stand before the objects.

- Nouns such adl'om, ‘ cat and ‘imagination are words denoting persons,

concrete objects or concepts. A noun often funst@sa subject or object.

- Adjectives such agareful, ‘ beautiful and ‘good are words denoting

properties or states. An adjective modifies nouns.

- Adverbs such agarefully, * beautifully and ‘well’ are words that can be
derived from adjectives. An adverb modifies a vadjective and other

adverbs.

- Prepositions such aat’, ‘in’, ‘on’, ‘under, ‘over, ‘to’ and ‘from’ are words
that express spatial relations. Prepositions aftand before nouns and after

verbs.

- Determiners such ag’; ‘thé, ‘this, ‘that, ‘somé ‘my and ‘every are
words that stand before nouns to determine wheitlesie nouns are
specifically or generally referred to. For examplkis hat is referred to a

specific hat.

- Coordinators includeAnd and ‘Or’ are words that represent the conjunction
or disjunction between words or between sentenc&nglish. Huddleston

(1988, p. 195) stated that “the most basic semaoiliécof coordinators is to
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express the logical relations of conjunction argjutiction, corresponding

approximately to Englishand and ‘or’ respectively”.

- Subordinators such athat, ‘ whethet and ‘if’ are words whose primary role
is to make a clause become a subordinate. A conggletence often has a

subordinate clause that depends on the main clause.

To be able to understand STW technique, we firgé lta understand the basic
English grammar structures. The following sectiefires common English grammar

structures.

3.2.1.2 Common English grammar structure definitio

English grammar is “the science which teaches the forms, usesrelations of the

words of the English Language” (Reed & Kellogg, 88. 12).

A word is “the sign of an idea”. For example, when wetseeword bud, we
immediately think about a mental picture afsprout is blossomingn our mind

(Reed & Kellogg, 1890, p. 10).

A sentences a series of words beginning with a capital tedied ending with a

period (.), a question mark (?) or an exclamati@nkng!) (Hurford, 1994, p. 220).
Reed and Kellogg (1890, p. 13) stated that “a seetexpressed a thought in words”.
For example, when we heard someone kagves falling we only see the two

associated ideas. However, when we helaedves fall a thought has been formed in
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our mind. Thus,Leaves fallis a sentence because it expressed a thought, éanes

falling’ is not a sentence because it only expresses $sacated ideas.

A phraseis “a part of a sentence or clause which holdsttogy as a meaningful unit
on its own” (Hurford, 1994, p. 171). A phrase maytain several words. For
example, these are phrasesxttemely tall ‘ under the kitchen table not very
convincingly. In other words, “a phrase is a group of wordeatiang related ideas but

not expressing a thought” (Reed & Kellogg, 189043).

A clauseis “a part of a sentence, which itself has allnany of the basic ingredients
of a whole sentence”; that is, it can include @yearsubject and perhaps direct or

indirect objects. The difference between clausemndse is that clause has its own
verb, while a phrase may or may not have verb @td;f1994, p. 28). For example:

‘It is a pity that you arrived so ldtehe underscore is a clause in the sentence.

Note a sentence contains at least one clause, a actansans at least one phrase and

a phrase contains at least one word (Hurford, 199221).

A modifier is “a word or group of words joined to some pdrthe sentence to

qualify or limit the meaning” (Reed & Kellogg, 1890. 27).

Simple subject and predicate:

In English, a clause is divided into two fundaméptats: subject and predicate.

There are two different types of predicates in kgl
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A predicate of a clause is every thing in clausdweling its subject and any adverb
phrases modifying that clause (Hurford, 1994, fb)1Bor example:the hyperlink is

blinking’; “is blinking’ is the predicate andhe hyperlink’is subject.

A noun (or noun phase), adjective (or adjectivesphgorepositional (or prepositional
phrase) after the verbé (or equivalent) is called the predicate noungredicate
noun phrase), predicate adjective (or predicatectisle phrase), or predicate
prepositional (or predicate prepositional phrasegpectively. The predicate
noun/adjective/prepositional (phrase) can alsodiledt complement (Hurford, 1994,

p. 186).

Complement:

Everything following the verbbe (or any other copular verbs) is not an object,aut
complement of a copular verb. For examphll is an Associate Professor of
Wollongong University;, * an Associate Professor of Wollongong Universgy
complement but not an object because it complenwrggpplements more meanings

to the subjectBill’ (Hurford, 1994, p. 38).

Following Downing & Locke (2002), there are two &gof complement: subject
complement and object compleme8tibject complementis any word following a
copular verb like the candidate has just menticatsul/e. For exampleThey are very

friendly, and Data Link Control (DLC) is a non-routable prototol'he underscores

are the subject complemen®bject complementis words that complete the meaning
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of a direct object. For exampldleople vote Bill President Sport exercise keeps us

strond. The underscores are the object complements.

A copular verb is any form of the verlb€ used as a “linking” or “coupling”
between its subject and a following phrase. Thiedither expresses identity or
describes some property or attribute of the subf@apular verbs aree, seem,
appear, remain, become, look, sound, state, feed|lsetc. For exampleThe file
becomesorrupted if it is attacked by viruseMoreover, copular verbs are not
transitive verbs because there no kind of “carryagr’ of an action or effective
relationship from the subject to the phrase stapditer the copular verb (Hurford,

1994, p. 51).

The following example expresses the differences/éen complement and direct

object:

- ‘The event made Bob a maffyia martyris the object complement).

- ‘The event gave the movement a mgr{gr martyris direct object). The

event gave a martyr to the movement.

A transitive verb is “a verb that has a direct object”. For exampAelditional
protocols adversely affeaetwork performanceln this example,affect is a
transitive verb because it needs the direct objestivork performanceo complete

its meaning (Kirszner & Mandell, 2004, p. 973).
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An intransitive verb is “a verb that does not take an object”. For gxanithe
hyperlink is_blinking In this example,blinking’ is an intransitive verb because “it

does not need an object to complete its meaningstKer & Mandell, 2004, p. 973).

A conjunction such asand, ‘or’, ‘but is “word used to connect words, phrases, or

clauses” (Reed & Kellogg, 1890, p. 48).

The direct objectis typically the noun phrase expressing the reoipaé an action
(verb) created by the subject in a clause, theopess thing most clearly affected by
this action (Hurford, 1994, p. 66). For exampkereign students can bring English
dictionary into the exam*‘ English dictionaryreceives thebring’ action from the

subject foreign students

The indirect object is “typically the noun phrase referring to thegmer or thing for
whose benefit the action concerned was carried (blutfford, 1994, p. 103). For
example, the administrator should give printing permissiorall suitable users‘All

suitable userds indirect object.

An adjective such ascareful, ‘quick, or ‘good is “a word typically used to modify
a noun, and describes some property of the thifegresl to by the noun, such as its

shape, colour, age, value, size, origin or the @sgion it gives” (Hurford, 1994, p. 8).

An adverb such ascarefully, ‘ quickly, or ‘well modifies verbs, adjectives and
other adverbs. Adverbs often express time, mannglace. Thus, there are adverbs
of time, adverbs of manner and adverbs of plac&niglish, adverbs can often be

placed at the beginning, middle or end of a clat&sdverbs are always optional
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elements of clauses; if you omit an adverb, yotges less information, but the

clause still makes sense without it” (Hurford, 199411).

A preposition such asat, ‘in’, ‘on, ‘under, ‘over, ‘to’, ‘front, etc. is a (typically
small) word that occurs before a noun phrase toenugka prepositional phrase.
Prepositions mean “position before” noun phrasespdéxitions typically express
relationships in time or place between things arehts. A prepositional phrase can
modify both nouns and verbs, or whole clauses.d&igpnal phrase can be imbedded
inside, or can modify another prepositional phrgéarford, 1994, p. 190). For

example: you can click th&€lear Listbutton_undethe Advancedtab ofthe

Customize Start Menulialog box to empty the My Recent Documents fol@ibe

underscored words are prepositions.

A patrticle is a term used of small words (and occasionafiyex), which do not
easily fit into any clear word class, such as commoun, auxiliary, modal, article or
preposition (Hurford, 1994, p. 153). For exampléhe VPN server maye

unreachable if you see the error 80May is a particle.

A phrasal verb is a verb that goes with prepositions suchugs ‘ over, ‘to’, ‘ of,
etc. These prepositions of a phrasal verb canneeparated from its verb. For

exampletake oufgive up get rid of push overetc. (Hurford, 1994, p. 154).

A gerund is “a form of a verb used as a noun”. A gerungpleles as a subject or

object of a clause, and acts as the head of aploase (Hurford, 1994, p. 84). For
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example: Recoveringencrypted data requires a private kéyrecoveringin this

sentence is a gerund.

A present participle (PP) also has the same form as gerund, but prpaditiple is
“the form of a verb that accompanies the auxiliaeyn the progressive”, as in,
‘recording the errors into the log bo@khen you suspect that one or more specific
programs are _causinthe problerh English present participles are all formed by

adding the suffixing’ to the base form of the verb (Hurford, 1994, 4).8

A present participle, especially of intransitiveb® can often be used as adjectives,

modifying a noun as inYou can find more troubleshootingormation on the

Internet. A present participle of transitive verbs canused in adjective phrases
following a noun as inSome programs only supports applications working

Windows (Hurford, 1994, p. 196).

Again, in English, the present participles and gdeuare identical in shape, both
ending in ~ing. But they contrast: PP is a verb form behavikg i&n adjective,
whereas a gerund is a verb form behaving like ar{prford, 1994, p. 195). For
example, shooting in * shooting ganids a verbal noun gerund. Bufading in

‘fading gameis a present participle functioning as an adjexti

An infinitive is “a form of a verb with no marking for tensegdarsually (but not
always) with no agreement with any subject”. In Esfg the word to’ before the bare
form of the verb marks it as infinitive. The infiivie clause acts as the subject or

object of the main clause (Hurford, 1994, p. 16®). example:To err is humah
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‘To err is an infinitive playing a subject role in thendence. Infinitive also acts like

an adverb or object of preposition.

Note gerund is a verb functioning as a noun. Infiratig also a verb, but can function

as noun, adjective and adverb.

Passive voices a form of an English sentence where the receivthe action is
expressed as the subject of the clause. The ddke @iction may or may not be
mentioned in the clause. Passive voice is madeeo¥érb be and a past participle.
However, since past participles can often playl@as adjectives, or adjectives can
look like past participles; there can be clauseglwbeem very much like passives,
but in fact are not. For examplédf, you are_interestedh this product, please contact
the nearest Microsoft office for more informatioloes not meansomeone interests
you in this productbecause the wordriterestedis an adjective not a passive verb

(Hurford, 1994, p. 154).

Note some transitive verbs such asst and ‘weigh does not have passive form.

Apposition: “when 2 noun phrases occur immediately next td edlcer, both

referring to the same thing, but giving differemfiormation about it, the second one is
said to be in apposition to the first. In writirigere is often a comma between these
two phrases”. For examplédpen Office, a word-processor, run reliabRPersonal
pronouns can never be in apposition, though othexge can be in apposition to
them” (Hurford, 1994, p. 17). Thus)Me, the people, demand a vojde fine, but

‘The people, we, demand a voisenot.
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Determiners are words including articles, demonstratives amekpssives (but not
numerals). So, all of the following are determine;ghe, this, those, my, your
Determiners modify nouns, and stand before adjestivhich also may modify that

noun (Hurford, 1994, p. 60).

An article is one of the traditional parts of speech. It \&ey small part of speech,
just only two words -th€ and ‘a’. * Thé is the definite article, whiled’ is called the

infinite article. There are no more articles in Estg(Hurford, 1994, p. 18).

‘Thé behaves very much like demonstratives suctiras, * that, ‘thesé *‘those and
the possessives such agy/, ‘your, ‘his and ‘our. * A’ behaves like number one

(Hurford, 1994, p. 19).

The definite article,the, expresses something which is already known ¢ohisarer.
For example:put it on the table by using the, we presuppose that the hearer will
be able to identify the particular table | am tatkebout. However, sometimet)é

is used for generic expression asthe’'blue whale migrates to its breeding grounds
every spring ‘ The blue whalen this sentence refers to any general blue whale

(Hurford, 1994, p. 58).

‘A, ‘an, or‘'someé or no article at all are indefinite articles. Indefennoun phrases
may refer to specific things (in the widest serfsthimgs), but there is no assumption
that the hearer already knows about these thirsgs, &here is a file in that foldér
Indefinite noun phrases may not refer to any paldicthing(s) at all, but just indicate

what type of thing is being talked about, as ptease contact the IT Helpdesk office,
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if you wish to have a new computer moudénere is no particulamew computer
mouséthat | am talking about or refer to; anyeéw computer mouseill do

(Hurford, 1994, p. 99).

The difference between indefinite noun phrasesdafitiite noun phrases is subtle.
“The latter mentions particular thing(s) referredand the hearer know of its
existence while the former used when particularghs referred to for the first time

but the hearer do not know about that thing” (Htdfd 994, p. 100).

Interestingly, indefinite noun phrases are the ydahd used after a so-called
existential expression”, as inthere is a file in that foldér Theré is used to state the
existence of something. If you are telling somethreeexistence of something, you
obviously don’t assume that they know about itadye For example]f we have a

car, we will lend it to you The speaker does not have one (Hurford, 19940p).

A demonstrative is “a word that typically modifies a noun, anduged to indicate the
position of something in relation to the speakerspeech, demonstratives are often
accompanied by a pointing gesture”. There areffustdemonstratives in English:

this, that, these, thogelurford, 1994, p. 59).

A subordinate clauses a clause inside another clause playing a rate a8 subject,
object, or modifier in the containing clause. Coempént clause, relative clause and

adverbial clause are subordinate clauses (Hurf®@94, p. 232).

A complement claugdays a role as the subject, or direct objechefiterb of the

main clause. A complement clause is introduced yberdinating conjunction such
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as that, as in, some people claim that Ancient Egyptians visiteéaa. The

underscores are complement clauses (Hurford, 12388).

A relative clauselays a role as an adjective modifying a nountexgsn the main
clause. A relative clause is introduced by a reéagironoun such agho, which, or
that, as in, Microsoft Word comes with sample document tempiakgsh you can

customize to your own neédEhe underscores is a relative clause (Hurfo@941 p.

213).

An adverbial clausglays a role as an adverb modifying the verbatljective or the
other adverbs in the main clause. An adverbialsgacan modify the whole
containing clause. An adverbial clause is introdugg another subordinating
conjunction such asvhen, ‘ after, ‘if’, ‘sincé, ‘becausk or etc., as in,There is a

civil war where | was stationeghen | was in the armyThe one line underscore is an

adverbial clause; the double line underscore i3 afsadverbial clause staying inside

another adverbial clause (Hurford, 1994, p. 233).

The adverb clause may express a real cause (R&adldyg, 1907). For example,

‘Access was denied because the user name or passasridivalid on the domain

After discussing all the basic ideas of Englishngraar structure, the candidate now
goes into the details of STW grammar. You will kegy STW technique is used to

represent spatially all the English grammar stmasu
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3.2.2 STWas a new technical writing type

This research

attempts
to propose

a new special
effective STTW
software

/ is Luserd needs
needs to produce

¢ \ tales
advantages of overtime

to be

@ the spatial text \
technical document

can solve — GiER guidelines of
thoroughly the traditional

i \ technical writing

r Spatial Text :
—underlines —( Tachpical Writing | —————is———»
technique

a new special
technical writing type

is hetter
than Sentence
diagramming

language amhbiguity
B inefficient concept
manipulation
problem

narrative technical
document

Figure 3.1: A concept map of ‘'STW as a new technical writipget.

To respond to the research question mentioned ablwweandidate attempted to

propose a new technical writing type which is ahigpatial technical writing’.

Spatial technical writing (STW) takes advantagesasitence diagramming, concept
map and guidelines of the traditional technicakiwg technique. STW has three

requirements:
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First, STW should inherit all good guidelines afditional technical writing such as
using clear words and short sentences, etc. asanedtin section 2.2.2 “Technical

writing”.

Second, STW grammar structures should be basednbense diagramming
technique, so that it can have the ability to lith@ structural ambiguity as in sentence
diagramming. However, the rigorous degree of cdimgpwords in STW is less than

in sentence diagramming in order to make STW mionele and friendlier to readers.

Third, the writers should represent clearly anccgjally the relationships among
concepts in the spatial document developed by SSothat readers can manipulate

easily the concepts in the spatial document likerecept map.

To create a technical document using STW, a tea@mfast has to know thoroughly
the knowledge underlining that technical docum&hen, the technician will start to
write spatially the sentences one by one until fogma fully completed technical
document which should be called a ‘spatial tecHm@doaument’ (STD). In STW,
technical writers have to create STD for learnkeesrners only need to learn directly
from STD. On the contrary, concept mapping techaigaquires learners to convert

the narrative text to concept map for checkingrthederstanding.

Note a new special effective software that underlitesSTW technique needs to be
developed. The main reason is that, using STW tgqakronly by hand without
supporting software to produce STD is very laba@idsiT W software can help

technical writers to quickly produce STD with tlosviest effort and in the shortest
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time. Beside, as mentioned later in the “Future K¥ohapter, STW software can

help readers to effectively manipulate the concep&TD.

One important point to be kept in mind, this STWiad a fully-developed method
because STW was created from an iterative, reflegrocess, i.e. a technique that is
refined through feedback opinions. Because somdédbngjructures have not been
displayed in STW, STW needs to be improved overtongecome fully-developed in

the future.

3.2.3 STWgrammar

The grammar of a language is “a conventional systerales for making and putting
together the expressions, e.g. sentences and phvasieh belong to the language”

(Hurford, 1994, p. 87).

Likewise, the grammar of STW is a conventional eysbf symbols and rules for

representing spatially English sentences in coatthig with English grammar syntax.

The STW mentioned here was based on sentence whiagng. All words in a spatial
sentence developed by STW are divided, groupedantlolled rigorously as in the
sentence diagramming technique. Basically, STWasyist based on sentence
diagramming syntax; however, the rigorous degremofrolling words in STW is
less than in sentence diagramming to make STW smapid friendlier to readers.
Beside, STW forces writers to rigorously contra tielationships among concepts
(nouns) in a STD like a concept map, which can hedglers to manipulate efficiently

concepts in a STD.
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In the following section, for each spatial sentereggesented by STW, there will be a
sentence diagram represented accordingly. Thepiitiire represents the sentence
diagram; the second picture represents the sgatidénce created by using STW. The
grammatical explanation of the sentence diagramn&aignique here was based on
Reed and Kellogg (1890 & 1907), but the sentenagrdm symbols were based on
Brinton (2000). The sentence diagram symbols afitBri (2000) and Reed and
Kellogg (1890 & 1907) are generally the same, ektegt some symbols of Brinton
(2000) are simpler. For example, the horizonta i Reed and Kellogg (1890 &
1907) used to contain subject and predicate issayhiéne. The narrative sentence

‘Love conquerds diagrammed in Reed and Kellogg as following:

Please see print copy for diagram

Reed and Kellogg (1907, p.8)

On the contrary, for the sake of ease, Brinton (2@3ed a normal (not heavy)
horizontal line to contain subject and predicata. éxample,the crafty cat has

caught three large ratss diagrammed as following:

Please see print copy for diagram

(Brinton, 2000, p. 314).
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3.2.3.1 Basic STWsyntax based on sentence diagramming syntax

1 Simple subject and predicate

Note for the sake of ease, the candidate means the woiter” and “reader” as “the
person who writes sentences” and “the person wdsreentences” respectively in

this thesis.

The followings are the sentence diagram and theaggantence ofThe hyperlink is

blinking':

hyperlink | s blinking
> |
6&

E 11}"1)&1’“111( is blinking >

In the above sentence diagram, the subjegterlink is separated from the predicate
‘is blinking by a vertical line passing across the horizobtse line. The vertical line
divides the sentence into two parts. The first pgptesents the subject of the
sentence, while the second part represents thé&cptedReed and Kellogg, 1907). By
looking at the above sentence diagram, readersamathatThe hyperlink is blinking

is a sentenceThe hyperlinkis the subject, ands blinking is the predicate.

The slant line, which is placed under and joineth#subject, stands for the modifier

of that subject (Reed and Kellogg, 1907). In thevalssentence diagram, the article
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‘the, which plays an adjective role modifying the sdij‘hyperlinK, is sat on a slant

line.

In STW, a verb, which is a part of a predicateg@esented by sitting on a single

arrow. The arrow direction goes from the subjedh®object in a spatial sentence.

The reason why the arrow was adopted to represemnterb in a spatial sentence is
that the arrow is a very popular and effective sghibr helping to direct ideas for the
readers (Richard, 1986). Moreover, the first secgeghat occurred in human history

can be explained by Noble & Davidson as following:

Before humans had script language, humans hadthisgdjestures as a main

communication media (Place, 2000).

It could be possible that the first sentence was laden a group of hunteassmed
their weapons (often arrows) at the tardgleat they wanted to attack. “Given the
ability to use pointing to distinguish (a) who @sgerform the action, (b) the object to
be manipulated and (c) the individual to whom tbgect is to be transferred, it
becomes possible for the first time in the histmirgommunication between living

organisms to construct novel sentences” (Noble &idson, as cited in Place, 2000).

Hence, a sentence, which often has three comporgurttgect-Verb-Object, may have
originated from an intentional activity by humaftss important to understand that

every sentence does not stand in a vacuum, butshasent (Place, 2000).

100



Chapter 3: Research Method

However, the traditional narrative text does ndphke readers to see graphically and
explicitly the intent of a sentence. On the conftréne arrow used in the spatial
sentence can graphically and explicitly facilitdie readers to realize clearly the
Subject-Verb-Object structure, rather than imgdldiaving the readers realize the S-
V-0 structure by themselves. The readers don’t nedokce their brains to work hard
to figure out the Subject-Verb-Object structuree Thaders can see more easily which
one is subject, which one is object and which erection in a spatial sentence. The

arrow, thus, can facilitate readers to see moralgi¢he intent of a sentence.

For example, this narrative sentenPedtein builds muscleequires the readers to
implicitly figure out which word is subject, whidgh object and which is verb by
themselves. If writers display that sentence deviahg, readers can see explicitly

and clearly the intent of the sentence:

: builds
Protein ————= . muscle

In the above spatial sentence, the arrow, whichaoos the verbBuild’ and goes
from the subjectProtein to the object musclé helps readers to clearly see that the
action build’ is transferred fromProteir to ‘musclé The direction of arrow in the

spatial sentence helps to direct the thinking @adling.

Moreover, using arrow to represent verb can al§o teeremove the structural
language ambiguity problem. For example, as meation section 2.3, the sentence
‘Crane flies like arrowhas a structural ambiguity because readers dmwiv

whether the wordffies' is a verb or noun. If the writer expresses thataece as
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following, then the writer can limit the structutahguage ambiguity because the

readers can quickly figure out which word is subgetd which is verb:

rane flis like o AITON
[
Crane |1iL‘th arron

Second, unlike sentence diagramming, all the detemsmisuch aghe, a, this, that
will be underlined in STW. The candidate will exipl#his later when the candidate

explains the adjectives in STW.

Note in narrative text, a sentence is delimited byaqa. In STW, a spatial sentence
is delimited by an encompassing rectangle. Thisandke spatial sentence clearer

and limits the messiness created by representimy sentences spatially.

2 Adverb-Compound predicate

‘The screen beeps and flickers intermitténtly

beeps

flickers
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bea D= N

The screen

flickers

intermittently

The compound subject, compound verb, compound plgex in sentence diagram
are represented by branches connecting through@djunction line such aand,
‘or’, ‘but, etc (Reed and Kellogg, 1890). The adventermittently is put on a slant

line connecting to the predicate part to modifyhbtkeepsand ‘flickers.

In STW, the symbof is used to represemnd or ‘But. The symbol| is used to

representOr’. The reason of adopting the brace symbol { #and or ‘But is very
simple. Because the brace has the curl sides thdika holding the words, the brace
make people feel that all words inside the bracstrna selected. On the contrary, the
| (vertical bar) is adopted foDt’ because the vertical bar does not have the twlo cu

sides. So, people will think any word hold by tlegtical bar can be selected.

Second, the adverb in the above STW spatial semisrimked to the verb that it
modifies through a straight non-arrow line. Thesmrathe candidate adopted the
straight line to represent adverb or adjectivéaa,tthat way of representation has
some benefits over the way the modifiers in se@ehagram represented. In sentence
diagram, the modifier is laid slantingly on a skhtine, which can make it hard for a
reader to read. On the contrary, a reader doelsawvet that problem in STW because

the adverb stays horizontally and is connectedutiita straight non-arrow line. In
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addition, the candidate uses non-arrow line foredlohand adjective because the arrow

line was adopted to represent verb and preposition.

Note the above narrative word-after-word sentencenbiguous because readers
don’t know whether the advermtermittently modifies the verbbeep§ or ‘flickers,
or both. If the writer represents spatially thiate@ace, then the ambiguity will be
removed. By looking at the spatial sentence, reacin know thatintermittently

modifies both beepsand flickers.

3 Compound subject and predicate

‘Windows and Linux run fast and work effectively

Windows run
1 ,r’: o
: o S,
o) \> ‘ < :'g S
Qi \ | @
Linux 74 \d work
%
c".
“©.
®
4
. run o
Windows- i v
fast
Linux- work >
effectively
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Note in STW or sentence diagramming, the adverb meisiomnected to the word
that it modifies through a non-arrow or slant lirespectively. This can help to limit

the ambiguity and facilitate the reading process.

4 Compound predicate with direct objects

‘Each adapter has an onboard ROM BIOS and must $figraexd a unique address

has ‘ ROM BIOS

/i % 006
adapter |/ 1o N
| @ o
S

%  \.__must be assigned ‘address

o %’;}
%

has » a ROM BIOS

Each adapter onboard
must be assigned

»an adrh'ess

unique

In sentence diagramming, the direct object is se#pdrfrom the verb by a vertical line
without cutting the horizontal base line of thetseige diagram (Reed and Kellogg,

1890).

While sentence diagramming uses slant lines tessmt an adjective, STW uses a

non-arrow line to connect the adjective with themdthat the adjective modifies.

105



Chapter 3: Research Method

Note in sentence diagramming, the adjectieach is put on a slant line connected to
the noun that it modifies. On the contrary, in ST®Ach is underscored like
determiners (a kind of adjectives) suchais'thée, etc. In STW, only the adjectives
that describe the attributes of the noun will bereeted through a straight non-arrow
line. All other types of adjectives (suchaghe, all, each, every, some, none,,one
etc.) will be underscored. The reason why the vait@ve to underscore the
determiners and adjectives suchaliseach, every, some, none, pat. rather than
connecting them to the noun through a straightamoow line is that, they are very
important words for identifying or quantifying tieun. If the writers conneet, the,
each, everyetc. to the noun they modify through a straight-acrow line, readers
can feel the spatial sentence too counterintuifivés is unlike sentence
diagramming. In sentence diagrammiagthe, each, evergtc. are put on a slant line
like all other adjectives. This can make sentenagrdm counterintuitive to readers
(Williams, 1999). That is the main reason why thadidate developed the STW

technique, because STW can be more intuitive thateace diagramming.

For example, in the sentenc&his computer has five small USB-pgrtke adjective
‘small is connected to the noutdSB-port though a non-arrow line becauserall
describes the attribute dSB-port. However, the wordfive is also an adjective,

but does not describe the attribute @EB-port, so it is underscored.

1his L'ﬂ['l]['ﬁLI[k‘[’LF five USB-ports

small
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Finally, in STW, unlike sentence diagramming, bsea'a’ or ‘an’ stands next to the
noun, so writers have to adhere the grammar rulth®article. For example, ‘a
unique address’ is in narrative English, but it lwé “anaddress---unique” in STW
because ‘an’ stands right next to the ‘addressitaig can not just write “a address---

unigue” because readers may think that the sentsrgrammatically wrong.

5 Compound direct objects

‘Each student can bring a pen and a paper

pen
,ff: @
student | can bring |/ '
S \ &
30’5 N paper
@
-4 pen
Each student a0 bring
-a paper
6 Compound predicate with one direct object

‘Additional protocols affect adversely and reducevoek performance
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affect
_ affect
protocols adversely ___ network
performance

reduce

.
>

additional

The ‘network in this sentence is a noun playing a role asdjeciive of the noun

‘performancéin the compound noumetwork performance

Note in sentence diagramming, writers have to reptesetwork like an adjective.
However, in STW, unlike sentence diagramming, th@mound noun is considered as
one unified word. This helps the readers to thihthe compound noun as a whole.
This also makes the spatial sentence familiaradees. The main function of STW
technique is to help readers to clearly see théigngtructure; but STW is not used
as a rigorous tool for analysing the grammar, tihatgan be applied in grammar

analysis at a certain level.

7 Indirect object

‘The department gave the administrator Login periomnss

department | gave |perm|35ir:|n
|

$
%

administrator
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i TN
[he department BAVE

# Login permission

(8}

. ¥
the administrator

This narrative sentenc&he department gave the administrator Login penoisss
not very clear becausthe administrator Login permissiois a compound noun, or
two separate words. That is, the sentence mddresdepartment gave the Login
permission of administratgror it means The department gave Login permission to
the administrator By looking at the sentence diagram or the spagatence, readers
will see that the administrataris an indirect object and_bgin permissiohis a direct

object.

Note in STW when writers want to represent the strectu
Subject + verb + indirect object + direct object the writers have to convert that
structure to this structur&ubject + verb + direct object + preposition + indiect

object.

This will make the sentence become clearer in SFWY.example, the above sentence
has to be changed tdhe department gave Login permission to the adtnatcs’

before it is represented in STW. The prepositiohstands next to the arrow
connecting gave and ‘the administrator The simple reason writers have to use
arrow to contain the prepositioto” with the arrow-head point to the objethé
administratot of the prepositionto’ is that, the arrow can help to direct reading for

readers. A second reason is that, a spatial senier&TW can be read from left to
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right, or vice versa from right to left. The reaslean misread if writer uses a straight
line rather than an arrow. For example, readers@annderstand if writer spatially

writes the phraserhe box in the péms following:

The box 1 the pen

The above spatial sentence is very ambiguous becaaders may interpret the
spatial sentence ashe box in the pemr ‘the pen in the bdxThe ambiguity will be

removed if this spatial sentence is representddllasving:

The box — 2 3 the pen

8 Predicate noun

‘Data Link Control (DLC) is a non-routable protocol

Data Link Control (DLC) | s protocol
| @ “
%,
0
c%é
%
Data Link Control = » a protocol

(DLC)

non-routable
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In sentence diagramming, the predicate noun/asiggptiepositional phrase is
separated from the copular verb by a line runniagahally, pointing upwards

toward the subject as represented in the abouediagram (Reed and Kellogg, 1907).

In STW, the copular verb is treated like other kired verbs. That is, the copular verb
will be sat on an arrow. The simple reason whyctnedidate uses arrow to express
the copular verb is that, the arrow can help reatteclearly distinguish the S-V-O

structure as mentioned early in this current sac3i@.3.1.

9 Compound adjectives

The narrative sentencedmpressed and encrypted files should not be d&listaot
very clear because the writer wants to sayripressed file and encrypted filer he
just mentions one filecompressed encrypted fil&his ambiguity will be removed in

spatial sentence, or in sentence diagram.

files | should be deleted

nlEs should not be deleted »

COIpPressc d-

encrypted-
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By looking at the above spatial sentence, readmrdigure out that the writer is

referring to the file with two attributes, compredsand encrypted.

In STW, writers have to use symbol { (brace) orgr(ical line) to contain the
compound adjectives or compound adverbs. In theeabpatial sentence, a straight
line with a perpendicular portion links the notiteS’ to the brace holding the

compound adjectivesbmpressed and encrypted

Besides, in the above sentence diagram, the adwettwill be put on a slant line
connecting to the verlshould be deletedHowever, in STW, should not be deletéd

is treated like a unified verb group.

Note in STW, all the important adverbs of a verb sdodt be used with a non-
arrow line. The important adverbs are the adverasit you omit them, then the
whole core meaning of the sentence will be changed. For el@nighe adverbrot
above is omitted, then the sentence will have arapnmeaning. All other adverbs
which only add more meanings to a verb will be @med to that verb though non-
arrow lines. For examplequickly in * You must install quickly the program on the

PC will be represented in STW as the following:

You must install

e progriam

LAl

: ¥ -
quickly  the PC

The sentence will not change @sre meaning if you omit the adverfjdickly.
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The simple reason that the candidate does notairagre important adverbs as other
adverbs in STW is that, it can make the spatialeser® more intuitive and familiar to
the readers. Readers can forget reading some iam@tlverbs if writers diagram
these important adverbs by connecting them to ¢hnle they modify through a straight
non-arrow line. This is very different from senterttagramming. For example,
readers feel it hard to read the above sentengeatimbecause the phras@ould not
be deletedis separated intcshould be delete@nd ‘not; with the word hot linked

to ‘should be deletéedhrough a slant line.

10 Predicate adjective and compound predicate adjgees

‘Palm handheld computer is expensive but useful

expensive
computerl is \/EF
=
4 i
&) i useful
%,
S N\,
%
%

-eXpensive
Palm handheld
computer

—L but

~usetul

In the above sentence diagrafalm handheld computewill be separated into three

words in which Palm modifies ‘handheld and ‘handheld modifies ‘computet. On
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the contrary, as mentioned above, the compound Raim handheld computes

treated as a unified noun group in the spatialeser.

11  Adverbs modifying adjectives, verbs and other ackrbs

‘A very careful user changes his or her passwortkequften.

user | changes | password
J \&. or
&, p 4
A b s,
of
g changes ppassword
very carctul quite oflen

In this sentence, the advesety modifies the adjectivecareful; the adverb quite

modifies the advertofteri; and the adverbofteri modifies the verbc¢hanges

In the above sentence diagrangery and ‘quiteé are put on a slant line connected and

parallel to tareful and ‘ofter, respectively.

In STW technique, if an adverb modifies an adjecty another adverb such aery
careful, ‘ quite often ‘rather good, etc.; then writers will not separate them like i
the sentence diagram above; they are seen asi@duvidrd unit. This can make

spatial sentence simple and friendly to readers.
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Second, in STW, writers don’t use personal prondaash aser, his, itsetc.) or
reflexive pronouns (such asmself, herself, themselvestc.) or demonstratives (such
asthis, that, these, thosbecause STW requires explicit reference. Gootlapa
technical documents should limit the implicatiossnauch as possible. The spatial
text technical writers must keep in mind thaéver assume that readers can figure
out the writers’ implications, the writers must &g all their thinking as much as

possiblé.

12 Prepositional phrase with transitive verb

In sentence diagramming, all the modifiers are ected to the words that they
modify through a slant line (Reed & Kellogg, 1898gnce, if the prepositional
phrase modifies a verb or noun, the prepositicthatf phrase will stand on a slant

line, connecting it to that verb or noun.

The sentenceY'ou must install the program on the 'R€ambiguous because the
prepositional phraseh the PCmodifies the nounthe prograny or the verb
‘install’. If ‘ on the PCmodifies ‘the program then the writer may implyThe
program was already on the PC and you have to ihtat program. On the

contrary, if 'on the PCmaodifies ‘install’, then the sentence can mean:

- ‘The program is on the CD-ROM outside the PC, andnged to put the

CD-ROM into the computer to install

- Or, ‘The program was already on the PC and you havediail that

prograni like in the casedn the PCmodifies ‘the program
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By spatially writing the sentence, the writer catphreaders to figure out what he or

she actually means.

You must install program
I
% %,
PC
(i'
"(’@
You must install » the program

on

the PC

By looking at the above spatial sentence, readerkoow thaton the PCmodifies

‘install'.

13 Prepositional phrase modifying another prepositinal phrase

The narrative sentenc¥o6u insert text and graphics in the printable ameside the
margins (“Page Setup”, 2002) is very ambiguous becauséhe printable area
plays a role as an adjective phrase that modiféees and graphicsor it plays a role
as an adverbial phrase modifyingsert. Likewise, ‘inside the margirignodifies

‘the printable areaor ‘insert.
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text
Vi
You insert R
| i \ ! =
/o \: :
area M graphics
P e R
ol /
e 0%
6,0 .
e margins
,‘
<3
-Text
You insert .
n -graphics
b .
the area printable
inside
v .
the margins

If the writer expresses his or her idea as the alspatial sentence, then readers will

know that in the areamodifies ‘insert and ‘inside the margirignodifies ‘the area

14 Prepositional phrase with intransitive verb

‘Windows-98 drivers may not work on Windows-2000

drivers | may work
lz"’é ! %or % .
% Windows-2000
“’@
%
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. ) may not work on .
Windows-98 driver = » Windows-2000

Note in the above spatial sentence, although the adveraseon Windows-2000
modifies the verbwork, writers can put the prepositionri to be on the same arrow
containing the verbwork. This can make the spatial sentence friendlighto

readers, though that way of representation is awect in grammar analysis.

15 Phrasal verb

A phrasal verb can have lexical ambiguity. For eplnlooking at the sentencéou
can stand in the chdirReaders can not actually understand what theerumeans in
this sentence; the writer may interstiand in to mean tleputéand ‘chair’ as

‘mayor.

Because technical writing guidelines require usimgple and easy words to express
ideas, so a phrasal verb should not be used imitadiwriting. If the writer wants to
use a phrasal verb or any word that can cause arpithen he or she should use the
dictionary function in STW software to limit thexieal ambiguity. The candidate will
discuss later in the “Future Work” chapter how $e the dictionary utility on the

STW software to limit lexical ambiguity.

You | canstandin | chair
| &
%
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can stand in .
You B » the chair

16 Present Participle (PP)

‘You can find interesting information on the Intdine

You | can find information
//‘l’f@ OO
ﬁ% Internet
ing &
é@
interesting
- can find . .
You » information

on

the internet

The present participlariteresting plays a role as an adjective modifying the noun
‘informatiori. Note because the Pkhteresting is used as mere adjective,
‘interesting is diagrammed like a normal adjective in sentetiegramming, except
that the partihg’ of ‘interestingis stayed on a horizontal line to show the verbal
character ofihteresting (Reed & Kellog, 1907). In STW, the Pixteresting is

diagrammed like a normal adjective.
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17 Present Participle Phrase

‘This software can fix easily computers having ndtwonnection troublés

software‘ can fix computers
Py | )
6/' > 6@’
A .
%, Ying | troubles
(]
o%
@C‘
f-
o
%er
%
%

can fix

This software —==+-=——p computers

easily having :
»network connection troubles

The present participle phradeving network connection troublggays a role as an
adjective modifying the nourtomputet. The compound noumetwork connection

troubles is the direct object of the verbave.

Note the PP having is used as both an adjective (because it modifiesputery

and a verb (because it has a direct objeetwork connection troublgsThus, in
sentence diagramming, the first slant parthafving represents the adjective nature
of the patrticiple, and the other horizontal parthaving represents the verbal nature
of the patrticiple (Reed & Kellog, 1907). Likewise,STW, ‘having represents its
adjective nature through a straight non-arrow doenecting computerswith itself;

and having is also sat on an arrow to represent its veraaiimre. However, to keep
the STW sentence simple and friendly to readetgvgrican use the shorthand way as

following:
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This software —canfix computers
. having
easily
network
connection
troubles

In the above shorthand spatial senterfcaying is sat on an arrow pointing from
‘computersto ‘network connection troublesThus, instead of drawing an extra
straight non-arrow line connectingdmputersto ‘having, writers just need to link

directly the tail of the arrow tacomputers

18 Gerund phrase as subject

‘Recovering encrypted data requires a privaté.key

A
8
qa&-
[
"ln_gl data
a,
e
&
| requires | key
I &
e
&
encrypled
private
recoverin - data
requires . akev
- i
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Because the subject of the verbduires is the gerund phrase€covering encrypted
datd and the direct object ofequires is the noun key. So, in STW technique,
‘requires stands on the arrow linking fromécoveringto ‘key. The gerund
‘recovering is used as both a verb and a nolRecoveringis put on an arrow
pointing to data to express the verbal nature oécovering. The tale of the arrow
containing fequires is linked to the arrow containingécovering to express that

‘recovering is a noun and a subject akquires.

19 Gerund phrase as direct object

The sentenceRead/Write heads can start reading at cluster 04 stop reading after
cluster 05 has been read ambiguous because readers don’'t know whetter °
cluster 01 modifies ‘start or ‘reading, and ‘after cluster 05 has been réadodifies
‘stop or ‘readind. These ambiguities will be removed in senten@ghmming or

STW.

cluster 05 | has been read
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cluster 01
reading
at

Sl ar

Read Write .
heads reading

stop

- )
alter

has been read

Cluster 05

L J

In this case, the above sentence diagram is toplazated and hard to understand.
STW is simpler and easier to understand than seatgiagramming, especially with

complex and long sentences.

In the above spatial sentence, the geruedding is put on an arrow to express that
‘reading is a verbal noun. The head of the arrows contgrstart or ‘stop are
linked to the arrows containingglading becausestart or ‘stop are verbs of the
direct objectsreading. By looking at the above spatial sentence, readan see that
the adverb phrasat cluster 01 modifies ‘start, and the adverb clausatfter cluster
05 has been readnodifies the verbstog. By spatially represent the sentence like
that, the writer can remove structural ambiguitgenese the readers can figure out

easily which words modify which words.

But the formal representation of the above spagatence is too cumbersome; a

shorthand way can be used:
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cluster 01
E'I[T

afart readips .

ReadWrite
heads

stop reading

- )
lﬂ [ter

has been read

L

¥

Cluster 05

In STW shorthand start reading or ‘stop readingcan stand on a same arrow, rather
than being separated as in the formal STW. Howeweters have to be careful when
using STW shorthand. STW shorthand can create asntypigwriters don't use it
properly. For example, in this case, the arrow toatains the linking wordafter

must link to the verbstop, but not to the gerundéading; becauseafter modifies
‘stop, but does not modifyreading. Likewise, the arrow containing the preposition
‘at’ must link to the verbstart, but not to the gerundéading; becauseat cluster

01 modifies ‘start.

Note in STW shorthand, adverbs (or adverbial phralsagg to conneaxactly to the

verbs that they modify.

20  Gerund phrase as object of preposition

The sentenceY'ou can change users without logging off in a waoleg environment
is ambiguous because readers don’t know the pramaeai phraseih a workgroup

environmeritmodifies ‘changé ‘users or ‘log'.

124



Chapter 3: Research Method

You can change ‘ users

| A
% . e, p-
environment % “Qojng
T % & %
t'y
%
¢

%

e can change

BSETS

i“l without

a workgroup

environment  Jogging off

By looking at the STW sentence, readers can seeylkbhat in a workgroup
environmeritmodifies ‘changé Note: the gerund phras®gging off is put on an

arrow to express thalogging off is a verbal noun.

21 The gerund as subject complement

The sentenceMission of IS department is playing an importarienm IT
disseminatiohis ambiguous becausplaying is a gerund (verb playing as a noun),
or a present participle (progressive verb). In taise, becausenissior can not‘play

a rolée, so, ‘playing is a gerund, not a present patrticiple.
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F .
%b,} 2 dissemination
G'of /)
Mission is
Oe |
department
o
o & important
Mission ' ¢
of layin
piaymg » arole

IS department

in

IT dissemination

By using STW, writer can create clear grammar stines and remove thoroughly the

structural ambiguity.

Note writers can not use STW shorthand in this casaulse it will change the

meaning of the sentence. For example, writers caput is playing on the same

arrow because readers may misunderstplaying as a present participle verb.

22 Infinitive as subject or predicate

‘to be good is to be great

% be \ good

|5\

be \ great
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to—beh g0 od TD—bEP oreat

is

Because infinitive is a verb functioning as nouradverb or adjective, so writers have

to put infinitive on an arrow in STW.

23 Infinitive phrase acting as adjective

‘Thedecision to use Windows or Linux is not very easy

Decision | s easy
| 00( %%
)
Linux
// :
Luse L 5‘5
\j Windows
Decision EHAR » very easy
toluse
Linux
Windows

The infinitive phrasetb use Linux or Windowsglays an adjective role modifying the

noun decision.
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24 Infinitive phrase acting as adverb

‘This bug is hard to fix up

bug ‘ is hard
A "
fix
%
This bug __is 5 hard to fix up .

The infinitive phraseto fix ug plays a role as an adverb modifying the adjective

‘hard.

25 Infinitive phrase as direct object

An infinitive can sometimes be ambiguous. For examiphis theory has failed to

explain the facts fullyso ‘fully’ modifies ‘fail’ or ‘explairi.

‘You can decide to set IRQ-number by harsdambiguous becausby hands

modifies decideé or ‘set. This sentence can be represented spatiallylesviog:

You | can decide |

%o

set

ICQ-number

6

hands
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can decide

You

1o set

ICQ-number
by

hand

Again, sentence diagramming and STW can removiatigeiage ambiguity that
narrative word-after-word sentences do not easilyTthe following is the STW
shorthand of the above spatial sentence. Remeiméiethie arrow fordy must

connect to the verlsét not ‘decide, becauseby hand modifies ‘set.

You can decide to set

* [CO-number
lh:“

hand

26 Infinitive phrase as object of preposition

“You rarely need to turn off Windows Firewall excepinstall software or perform

fixing bugs.
)
turn Firewall
Ox. N8 4,
> +°€’¢ ’oo' install | software
You | need | £ %, /i
] ; s
| . AN ( 'S Sing | bugs
e, \ ;
\i perform
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need
You ¢
to turn off . -
*Windows Firewall
rarely
except .
to install » software
to perform
fixing

———=— bugs

The infinitive phraseto turn off Windows Firewadlis the direct object of the verb
‘need. The prepositional phrasexcept to install software or perform fixing bugs
modifies the verbturn’. The infinitive phrasetb install software or perform fixing

bugs is the object of the prepositioexcept

If you want to use the STW shorthand, you neecbintghe right arrows to the right

words. The following is the STW shorthand of thexabformal spatial sentence:

rgrely
You need to turn oft . .
Windows Firewall
except .
to install :
P sollware

to perform fixing

* hugs
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27  Objective complement

‘People call Linux an open-source OS
The noun phraseh open-source O% an objective complement of the direct object

‘Linux.

People ‘ call AS ‘Li-wux

PEOplE Lﬂh]’_‘illux

as

an open-source OS

In the above sentence diagram, the objective camgnié‘OS is separated from the
verb ‘call’, though a line slanting towards the object comp#at, in order to show

that ‘OS belongs to Linux (Reed and Kellogg, 1907).

However, to represent these types of sentencet\W, @rriters have to convert the
above sentence t®&ople call Linuxasan open-source O30 that they can easily
represent the spatial sentence. The preposéignvill stand next to an arrow

connecting the direct objedtihux to its objective complemenOS.
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28  Apposition

‘Open Office, a word-processor, run reliably

Open Office (word-processor) run

Open Oftice Al »

d Wo l"i.]-p["ﬂt'ﬂfiﬁﬂ["

reliably

The noun a word-processadris an apposition ofOpen Officé In sentence
diagramming, apposition is put inside the parergbel STW, the candidate uses the
= symbol to express apposition. The = symbol cap fesders to think thaOpen
Officé and ‘a word-processodihave the same function and can be permuted each

other in a sentence without losing the meaning.
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29 Passive Verbs

‘Linux is called an open-source OS

Linux | is called\ 05
=)

| 2 #]

0,

@4‘@
%
%@
. . _is called
Linux » an open-source OS

30 Infinitive as objective complement

‘The university administration may require you tbifi the enrolment form

You P
[™O ill-in form
8
4?
6@ %4;
N _ o
administration | may require ¥
AN |
%’&‘
@
) . il The enrollment
The university administration Y 1equire o, tofill-m  p0

In the above spatial sentence, becatsséll-in” modifies ‘you, so the arrow

containing to fill-in’ has to connect to the direct objegbti.
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31 Infinitive as Appositive

‘It is not very effective to set IRQ number manually

o
set | number
2 y
2, Yo
2,
4
It ) | IS |effective
| L
2
Ok \:’%
manually
to set

—— IRQ number

is not

» very effective

In the above narrative sentend¢¥,is a substitute for the real subjetd set IRQ
number manually Thus, the above sentence is equivalent to theesee To set IRQ
number manually is not very easyrhis way of English expression is very common

in English (Reed and Kellogg, 1907).

However, because STW requires the writer to exghis/her idea, the writer will not
use the substitutdt’ in STW. The real subject must be put into theibemg of the
spatial sentence. In the above spatial sentettcset is sat on the arrow to express its
verbal nature. The tail of the arrow containirgyriot is hooked on the side of the

arrow containingto set to express thatt6 setis the subject ofis not.
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32

Compound sentences

supports different driver-models from Windows 98

drivers can be used
P |
5 Q
o | ?  systems
| but 4,
%,
é’d‘
le)

Windows 95 supparts driver-models

Windows 98

‘Windows 95 drivers can also be used on Windowy&@rms, but Windows 95

also

b d Windows 98
Windows 95 drivers can e USeC Ol systems

but

Windows 95 Supports

» dri\-'er-mfdels

from

different ————— Windows 98

The preposition phrasérom Windows 98plays a role as an adverb modifying the

adjective different.
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33  Adjective clause

‘Students must not enter the area where lecturersrageting

Students | mustenter | area

| L N\e
%, Y%

lecturers | are meeting
|
D

must not enter
Students p» the area

where

are meetin
lecturers g >

In the above narrative sentenaghere lecturers are meetinig an adjective clause

modifying the nounthe area

In the above sentence diagram, the line repregeiinere is made up of two parts.
The broken part representghHerée as a conjunction connecting the adjective claose
the nounthe ared The unbroken part representghere as an adverb modifying
‘are meeting In this case, becauseheré performs two functions- a conjunction

and an adverb, it may be called a conjunctive dd{ieeed and Kellogg, 1907).

In STW, whereé stands next to the arrow connectirige areato ‘are meetingin

order to show thatwheré modifies both the areaand ‘are meeting
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34  Adjective clause introduced by relative pronoun

“You can hide the cell of the sheet which you has&pserted

You | canhide | cell
| &
%o . O
e = sheet
. %
. . ®
you | have inserted | which
<,
R4

an hi of
You % the cell ——— the sheet

you have inserted » which

just

The above narrative sentence is quite ambiguoususeaeaders don’t know whether
the adjective clausavhich you have just inserteshodifies ‘the cell or ‘the sheét
However, the ambiguity will be removed if writerisgram or spatially write that
sentence. The above sentence diagram or spattehsershow that, the adjective

clause which you have just insertechodifies ‘the cell but not the sheét

In the above sentence diagram, the pronadmch stands on the object line of the
adjective clause in order to show thahich functions as a direct object of that
clause. As modifiers are joined by slanting line¢$he words they modifywhich
also functions as a conjunction through a slanteddine that connectshe cell with
its modifier which you have just inserteReed and Kellogg, 1907).

137



Chapter 3: Research Method

In STW, the first arrow containingpave insertedpoints to which in order to show
that ‘which is the direct object offave inserted The second arrow points frorthe
cell to the conjunctionwhich to show that the adjective clausetich you have just

inserted is the modifier of the cell.

35 Adverb clause

“You should make folders private when you are utsiadgnternet

The adverb clausevhen you are using Interiehodifies the verbmake. The

adjective privaté€ is the objective complement diiders.

You should make folders private
nwhen
X ® Using Internet
Yol should make » folders —— private

when

using
——— [nternet

Note becausewhen using Internéts a shorthand ofWwhen you are using Interrigt

in sentence diagramming, writers have to usexhe replace these implicated
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words. A dotted line holding the adverb conjunctismen connects make and
‘using becausewhenr modifies both maké and ‘usind. In STW, the arrow holding

‘when links from ‘make to ‘using.

3.2.3.2 Coordinator ‘And’ and ‘Or’ in STW

As mentioned above, word-after-word narrative tepresents many flaws that do not
effectively limit the structural ambiguity. Unfortately, current technical documents
rely on this loosed structured narrative writingelcandidate will now display
another ambiguity problem in the narrative text aod/ STW can solve this problem.

That problem is the ambiguity of coordinator innaéive text.

CoordinatorsAND and ‘OR are words that represent the conjunction or disfion
between words AND is called conjunction andOR is called disjunction

(Huddleston, 1988).

“If we join two propositionsp’ and ‘q’ by ‘AND), the resultant compound proposition
‘p and qwill be true if both component propositions ared, and false otherwise”

(Huddleston, 1988, p. 195).

For example, the sentencBom and Mary go to schdalill be true (ote ‘true’ here
means consistent with fact or realilyif, and only if, Tom goes to school and Mary
also goes to school. The sentence will be fals¢e(‘falseé here meansriot in
accordance with the fact or reality or actual)tif either Tom or Mary doesn’t go to

school.
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Another example: the sentenc®ne teacher was young and energetitl be true if
‘young and energetiare ascribed to the same teacher, whereadne teacher was

young and one teacher was energdhey are not.

The sentenceEd and Pat know the answes logically equivalent toEd knows the
answer and Pat knows the ansivéfronly one of them knows the answer, then the

sentence is not true.

On the contrary, if we join two propositions and ‘q' by ‘OR disjunction, the result
of the compound propositiop ‘or g will be depended on the disjunction types. There
are two types of logical disjunctions- exclusivel amclusive disjunction (Huddleston,

1988).

For the exclusive disjunction, the resultant compbpropositionp or g will be true

if andonly if one of them is true. However, if both of them are trilne proposition
will be false. The proposition will also be falédoth of them are false (Huddleston,
1988). For example, the sententerm or Mary goes to schoalill be true if either
Tom goes to school or Mary goes to school. If biaain and Mary don’t go to school,
then the sentence is not true. If both Tom and M@ryo school, the sentence is still

not true.

For the inclusive disjunction, the resultant compbpropositionp or g will be true
if at least oneof them is true. If both of them are true, thegmsition will still be
true. However, the proposition will be false if baif them are false (Huddleston,

1988). For example, the sententern or Mary goes to schoatill be true if either
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Tom goes to school or Mary goes to school. If biaim and Mary go to school, the
sentence is still true. But if both Tom and Marynd@go to school, then the sentence

is not true.

Generally, a reader has to rely on the contextsingjuish the exclusive or inclusive
disjunction, simply because they share the santerpgiHuddleston, 1988). However,
relying on the context to distinguish the exclusivenclusive disjunction is not
suitable for technical document. Technical documeaquire explicit meanings. STW
can help to distinguish the exclusive and inclusiigunction; the followings explain

this.
Representing spatially coordinators ‘And’ and ‘Or’ in STW

Now, the candidate will discuss how to spatiallgresent the coordinator ‘And’ and

‘Or'. STW use the symbolﬁ (brace) and (vertical bar) to spatially represent ‘And’

and ‘Or’ respectively. The + symbol is used to refethe inclusive disjunction;

otherwise, it will be the exclusive disjunction.

A Mean: inclusive
disjunction
( AorBorCorD

A Mean: exclusive
B disjunction
i AorBorCorD
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-B Mean:
AEB&C
L & D

For example, the sentenckeXxt_andGraphics are inserted in the printable area inside

the marginsshould be represented as following:

Text- ) _ _
are inserted in N the printable
ared

CGiranhics- o
inside

the margins

Note: The symbol{ or | can be positioned in many different directioRgr example,

‘PC or Laptopcan be positioned as:

PC PC
PC Laptop

PC Laptop
Laptop

Laptop

The symbol{ or | can also be used for adjectives or verbs. For pl@arThe big and

savage dog is barkings represented as following:
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The doe is barking

L J

Big-

Savage-

Another example:Mary is either watching TV or playing games

watching > TV

Mary
playing

» ZAINES

The following examples distinguish the conjunctionAnd’, inclusive and exclusive

disjunction ‘Or’:
1 Both subject and object are conjunctions

‘Tom and Mary bring a pen and a paper

Tom- . -A Pen
bring o

Mary- -A Paper

Explanation: if both of them bring both two things, then thatemce will be true.
The sentence does not meagrm brings a pen and Mary brings a papeecause
readers do not know which thing belongs to whictspe. Readers only know that the

two things altogether belong to both of them. Otteees will be falséNote “other
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cases” means any combination between the subjedtslgects, except the
combinations that have been mentioned previouslyekample, the “other cases” in
the above sentences, such asg' of them brings two thingstwo of them bring one
thing, ‘ one of them brings one thingtc. are false. Onlyboth of them bring both

two thingsis true.

2 Subject is exclusive disjunction, and object isomjunction

‘Tom or Mary brings a pen and a paper

IU['I] . 'i [)L‘Il
brines

Mary -A Paper

Explanation: if only one of them brings both two things, thee sentence will be
true. If both of them bring both two things, thée sentence will be false because it is
an exclusive disjunction. Other cases, such asobtieem brings one thing’, ‘both of

them brings one thing’, etc., will be false.

3 Subject is inclusive disjunction, and object isanjunction

‘Tom or Mary brings a pen and a paper

[om . -A Pen
brings

} >

Mary -A Paper
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Explanation: If only one of them brings both two things, thea 8entence will be
true.If both of them bring both two things, then theteewee is still true because it is
inclusive disjunction. In this casé;om or Mary brings a pen and a paper' Tom

and Mary bring a pen and a pape®ther cases will be false.

4 Both subject and object are exclusive disjunctia

‘Tom or Mary brings a pen or a paper

Tom A Pen
brings

L J

Mary A Paper

Explanation: if only one of them brings only one thing, thee gentence will be true.
Readers also do not know which thing that thatqrersill bring. Other cases, such as
‘both of them bring both two things’, ‘one of théirings both two things’, etc., will

be false.

5 Subject is inclusive disjunction and object is estusive disjunction

‘Tom or Mary brings a pen or a paper

Tom A Pen

Mary

brings

L 4

A Paper
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Explanation: if only one of them brings only one thing, thee #entence will be true.
If both of them bring only one thing, then the seke is still true. Other cases will be

false.

6 Both subject and object are inclusive disjunctios

‘Tom or Mary brings a pen or a paper

Tom

brings

[
| i

Mary

A Pen
|

A Paper

Explanation: if only one of them brings only one thing, thee #entence will be true.

If both of them bring only one thing, then the seke is still true. If only one of them

brings both two things, the sentence is still ttiboth of them bring both two things,

the sentence is still true. In conclusion, all ¢hses are true.

7 Subject is exclusive disjunction and object is tlusive disjunction

‘Tom or Mary brings a pen or a paper

Tom

brings

>

Mary

A Pen
|

A Paper

Explanation: if only one of them brings only one thing, thee #entence will be true.

If only one of them brings both two things, ther #entence is still true. If both of
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them bring only one thing, the sentence will bedalf both of them bring both two

things, the sentence will be false.

8 Subject is conjunction and object is exclusive sjunction

‘Tom and Mary bring a pen or a pafer

Tom- A Pen
bring
: L

Marv- A Paper

Explanation: if both of them bring only one thing, then the tegrce will be true.

Readers also do not know which one thing theylwitig. Other cases will be false.

9 Subject is conjunction and object is inclusive djunction

‘Tom and Mary bring a pen or a paper

Tom- A Pen
bring
|

Mary- A Paper

Explanation: if both of them bring only one thing, then the tegice will be true.
Readers also do not know which one thing that breyg. If both of them bring both

two things, then the sentence is still true. Otteeses will be false.

Spatial coordinator representation can be partilyulesseful in technical documents

because the concepts in technical documents ndegldlear and unambiguous.
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Readers do not depend too much on the contextréeipe the meaning. Sometimes,
it is not easy to imagine the context. For examble,sentencer'he employees have
to use form A and form D or form C and forfrhBs structural ambiguity because
readers don’'t know how the writer groups the no@ysspatially representing this

sentence, writers can limit that ambiguity credigdhe coordinators.

{-form A
has to use -form D

The employee >
{-form C
-form B

Note sometime And and ‘Or’ have a different meaning from the coordinaton. Fo

example, the sentencéd was late and she was furidastually meansBecause Ed
was late, she was furiougHuddleston, 1988). Thus, one important point to
rememberwhen writers represent spatially these sentencetera should not base

on the morphology or surface form of the words,rhust base our judgements on the

real meaning of the sentence

3.2.3.3 Condition sentence in STW

The condition sentence represents the relationdsstva cause and its effect. The

following represents the condition sentence inesce diagramming and in STW.

‘If you smoke cigarettes, you can get lung cancer
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you ‘ can get ‘ cancer
: %,
o f (14
you ‘ smoke ‘ cigarettes
You can gel p lung cancer
if
smoke .
< = * clrgarettes

In the above sentence diagralfifi,is stayed near the dotted line connectiogn get
and smokébecause it modifies botltan getand ‘smoké In the equivalent spatial
sentence,|If’ is stayed near the arrow connectilegn getand ‘smoké The arrow
head pointing tosmokéhelps readers to direct their reading. The secgod is
replaced by ‘<>’ and the double arrow connectirgftrst ‘you and the symbol ‘<>’

emphasizes that that particular person who smadgesettes can get lung cancer.

The following is a second way to represent the abwrative sentence in STW.

'

g . _ can pet
you Mﬁ'lg;nullu; |:>'=i > ———| ung cancer

:> aneans deduce or lead to

il inhines < = -means That particular subject, in this case it means Only
with the person who smokes can get Lung cancel
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In the above spatial sentence, the big arrow cdarbke ‘cause’ sentence and the
‘effect’ sentence. The double arrow line combinethwhe symbol <> specifies the

particular subject in the ‘cause’ sentence.

The following is a warning message in Windows X& tyou sometimes see when

you copy a folder on your hard disk to another @lac

Please see print copy for Figure 3.2

Figure 3.2 A warning message in Windows XP (“Confirm Faléeplace”, 2002).

The sentencdf the files in the existing folddrave the same name as files in the

folder you are moving or copyintheywill be replacedin the above warning

message, has an reference ambiguity because remher&now whether the word
‘they prefers to the files in the existing foldeor ‘files in the folder you are moving

or copying.

Second, some words in this narrative sentence araitted and understood by the
readers. However, because STW requires the wtaersplicit their ideas, writers
should rewrite this narrative sentence to its ilferm before converting this

narrative sentence into a spatial sentence. Theeafarrative sentence should be
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written as following If the files in the existing folddrave the same name as the name

of the files in the folder which you are movingcopying theywill be replaced The

following is the spatial sentence of the rewrittemrative sentence:

l ] l—l\v will be
m ﬂles &p th_e 1naie <= IE“plﬂCE‘d
in as
same ——w the name
the folder T
the of
existing the files
m
the folder
moving
you_are copying which

Note the adjectivesameé modifies the first hame, and the adverbial phrasas the

name of the files in the folder which you are mg@wn copying modifies ‘samé By

using the double arrow combining with the symbolirthe above spatial sentence,
writers can help readers to clearly figure out thia files in the existing folder will be
replaced but not files in the folder you are moving or copying viodl replacet

And, thus, writers can thoroughly remove the refeesambiguity.

3.2.3.4 Comparison sentences in STW

Comparison indicates the degrees of similarityitfexence between the adjective and

adverb. There are two levels of comparison:

151



Chapter 3: Research Method

1 Equal comparison

English grammar uses the “as adjective/adverbtasttsire to express the equal

comparison. The following example illustrates this:

Example 1: OpenOffice Writer runs as efficiently as Microsaford.

The above narrative sentence can be rewrittes foliest form as following:

‘OpenOffice Writer runs as efficiently as Microsaford runs efficiently

The adverb clausa$ Microsoft Wordmodifies the first as which is an adverb
modifying the adverbéfficiently. The first ‘as is an adverb because it answers the
questions “efficiently to what extent or degreeltie secondds modifies both the
first ‘as and the second omitted advesdficiently, so it plays role as a conjunction
and an adverb. In this casas ‘efficiently asmeans éfficientlyin the degree in
which (Reed and Kellogg, 1907). The above narrativéesere is diagrammed as

following:

OpenOffice Writer |
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In sentence diagramming, the omitted word is exga@®y usingX'. The dotted line

is used to express the conjunction (Reed and Kgllbg07). However, because
diagramming the equal comparison structure in Ehgs too complicated and very
difficult for a typical reader to understand, tlendidate adopted the symbol (=) in
STW to replace the “as adjective/adverb as” nareattructure. The candidate uses
the = symbol because it can help readers to thiokitethe equal comparison in
English grammar. That way of representation istsisanple, and intuitive. The
readers can quickly accept this way of represemtaiihe above narrative sentence is

written spatially as following:

OpenOffice Writer — T

efficiently = Microsoft Word

In the above spatial sentence, the = symbol isiext to the adverlefficiently and
replaces all the symbols that otherwise can be tssegbresent the structuras'..as

as in the above equivalent sentence diagram.

Example 2: A laptop is not as thin as a bdak written spatially as following:

|i|;l|ﬂan““.. thin = abook
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2 Unequal comparison

English grammar uses the “-er”, “more”, or “lese”express the unequal comparison.

The following example illustrates this:

Example 1: A laptop is thicker than a bobk

The above narrative sentence can be rewrittes foliest form as following:

‘A laptop is thicker than a book is thick

The narrative sentence is diagrammed as following:

laptop \ s thick
< |
book | x . x ‘6*,“
® | Ny
27
\\??

‘Thicker= *thick beyond the degregéthan = ‘in which. The above narrative
sentence equalé‘laptop is thick beyond the degree in which a hiedkick. ‘Is

thick is omitted after than. * Thari modifies the second omittethick and connects
the claused book is thickto ‘thicker. ‘ Than is therefore a conjunctive adverb (Reed

& Kellogg, 1907).

In the above sentence diagrathan modifies both the second omittetthick and

‘er which is an adverb modifying the firghick. However, that way of diagramming
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sentence in English unequal comparison structu@isomplicated for a typical
reader to understand. Hence, the candidate adtpexymbol (>) for greater
comparison and (<) for lesser comparison in STWabse they are simple, intuitive
and can make readers think about the greater casopan English grammar. The

above narrative sentence is written spatially deviang:

|i|Ll|‘llﬂ|‘Lp thick > abook

In the above spatial sentence, the > symbol isiexit to the adjectivehick and
replaces all the symbols that otherwise can be tesegpresent the structurer-thar

as in the above equivalent sentence diagram.

Example 2: A book is thinner than a laptop’

A book 1S hin > alaptop

Example 3: A pocket PC is less expensive than a laptop

|il"'“"~1~'~‘¢l P‘L'i’:—h:.\pun_@iw < alaptop

Example 4: An ADSL line transmits more data than a Dial-ugelin

ADSL line— Tansmits . qa¢5

much >> Dial-up line

155



Chapter 3: Research Method

Example 5: An ADSL line transmits data more quickly than DigHing'.

ADSL linetransmits g

quickly 2> Dial-up line

Note the comparison symbol (>, <, =) should be put tleamword that it modifies.

3 Intensified unequal comparison

In English grammar, “much” or “far” is put beforieet unequal comparison to express

the intensified unequal comparison. The followingraple illustrates this:

Example 1: ADSL line transmits much more data than Dial-ug'lin

The above narrative sentence can be rewrittes foliest form as following:

‘ADSL line transmits much more data than Dial-ug lirmansmits much data

The narrative sentence is diagrammed as following:

ADSL line | transmits ‘ data
I

Dial-up line | X |x
|
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In the above narrative sentence, we can see thatdjlective more is the

comparative form of the adjectiventich. The first ‘much word modifying ‘more is

an adverb. The conjunctive advetbdn modifies both the adjectivariore and the
omitted secondmuch word which is an adjective. However, that way of
diagramming sentences in the intensified unequalpasison structure in English is
too complicated for a normal reader to understahds, the candidate adopted the
symbol (>>) for the intensified greater comparisonl (<<) for the intensified lesser
comparison in STW because they are simple andmbi®id comparison symbols can
make people think about the higher intensive commpar The above narrative

sentence is written spatially as following:

ADSL line— TSI, datq

much 3> Dial-up line

In the above spatial sentence, the >> symbol i;mpxt to the noundatd and
replaces all the symbols that otherwise can be tesezpresent the structunatuch

more....than.

Example 2: An ADSL line transmits data much more quickly tBéad-up lin€’.

ADSL line Wansmits  _ dqata

quickly >3> Dial-up line
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3.2.3.5 General and specific reference in STW

One of the problems of narrative text is the rafeeesambiguity. For example, the
following paragraph has a reference ambiguity beeaaaders do not know whether
the phrasethese clientsrefers to Windows NT 3.1 clientsr ‘Windows NT 3.5

clients or both:

‘Windows NT 3.1 clients do not support the PoinRtmat Protocol (PPP) introduced
in Windows NT 3.5 clients. You can also configheseé clients to use scripts that

completely automate the logon proce&ses

This problem can be solved by applying referencalrers discussed as following.

That is, each importaounword in STD can be given a reference number.

For example, the spatial text (text developed bWpof ‘Pictures on camera use
format that a computer can understand. You cansfi&mpictures on a camera to a

computercan be represented as following:

use

(I)s p format Concept Reference No List
l{m canT understand (1) Picture
(2) (3) (2) Camera
(3) Computer
vou —<an transfer . (1)s
lm lon
(3)

(2)

Spatial text example 1
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In the above spatial text which contains many gpagntences, all important nouns
such aspicturé€, ‘camerg, and ‘computetrare given a reference numbéy,((2), and
(3), respectively. The concept reference numberseatea general noun, for example
(1) refers to Picture. If writers want to represent the plural, ussdor example {)s
mean Pictures. If writers want to represent the singular nousing ‘A or the’ with

an underscore, for exampl@ (1)’ means A picturé. These reference numbers and
general nouns are put into a concept reference aulish A reader just needs to look
at this list to figure out what the number referswhen a writer wants to point to a
concept mentioned previously, he/she just needsete a unique number for that
previous concept and then uses that unique nurobdénd sentence he/she wants to
write. However, this requires the writer to referthe right words and the right

numbers; otherwise the concept list can make thaers confused.

For example, the sentend@i¢tures on camera use format that a computer can

understand. You can transfer these pictures tonaprdet canalsobe represented as

following:
1y 18 use x —
(1-1)—»(1) (1-1)s—— 5 format Concept Reference No List
on c a1:¢ understand (1) Picture
2) (3) (1-1) Picture on (2)
(2) Camera
8 .‘ g Cimgn . 3 " -
vou -—<an transfes > (1-1)s (3) Compute1
im
(3

Spatial text example 2
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Note Number (), (2), (3) in the spatial text example 1 and 2 are caliederal
reference numberbecause it just mentions a general concept. Faample,(1) refers

to a generalPicturée of any type. On the contrary, numbér) in example 2 is

called aspecific reference numbetbecause it points to a specific conceptl)

refers only to pictures that are on the camerather types of pictures. Normally, in
STW, specific reference numbelplays the same role as a noun that goes with a
definite article the, or with a demonstrative such dhis, that, these those or such

in a narrative text. Thgeneral reference numbeiplays the same role as a noun that

goes with no article, or with an indefinite artislech asa, an' in a narrative text.

Specific concept reference without number:

Let see the following example of tepecific reference without number

Example 1: A red apple is on a table. A green apple is ontkdetaThere are two

tables in this example.

A ﬂpé (2) Concept Reference No List
is on
red K —*aA®) (1) Apple
(2) Table
green

Example 2: A red apple is on a table. A green apple is on {tiat) tablé There is

only one table in this example.

15 0n 15 01

Al A2 Concept Reference No List

&
|=

(1) Apple

red _—
green (23 Table

160



Chapter 3: Research Method

The example 2 usessaecific reference without number;because the arrow points

to the specific concept directly, without creatangew specific reference number.

By using reference number in STD, writers can regnine reference ambiguity
problem often existing in narrative documents, hgeaeach important noun is either
tagged with a unique number or referred to a ctimamber mentioned previously. In
addition, if this reference number technique cambegrated into the STW software,
the readers can have a good tool for manipulahegbncepts. The candidate will

discuss the STW software in the “Future Work” cleapt

3.3 Exploratory study

As mentioned in Chapter 1, because of the limiesgarch fund, the candidate can
not implement a full-scale experiment that will demtrate thoroughly the research

question stated in chapter 1.

Instead, a small exploratory study will be usetesi how students reflect to the STW
technique. The exploratory study will not testespects of the STW technique and
research question raised in chapter 1, but itv@llsed for refining the STW

technique later in the future.

The exploratory study uses a pilot experiment basesbme basic quantitative and
qualitative measurements to identify key issuedudher investigation of STW

technique in the future.
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In the future, a full-scale experiment should belemented to answer the research
question. That full-scale experiment will test wiest STW can help to remove

structural ambiguity and facilitate the concept ipatation.

The pilot experiment is a combination of a quatititaand qualitative measurements.
The quantitative measurement is the main, whilegtheitative measurement is the
supplement to the experiment. Only relying on omthmod (quantitative or

qualitative) is not good for evaluating the itenaiten, 1980).

3.3.1 Quantitative research

3.3.1.1 What is a quantitative experiment?

A quantitative experiment is an investigation o tielationship between two things
(two variables) in which the experimenter manipegabne variable and ascertains the
effects of the manipulated variable on the otheiakéde. The experimenter also
controls all relevant variables to keep the expernitras truthful and free of bias as

possible (Solso & Johnson, 1989).

3.3.1.2 Reason for doing the pilot experiment

As mentioned above, the traditional technical wgttechnique still suffers from the
essential problems of the narrative text, suclaaguage ambiguity and inefficient
concept manipulation. The question of this thesiwhether or not it is possible to

create a new technical writing technique that bestructure similar to the sentence
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diagramming technique, but is simpler for readersriderstand, and can help readers

to efficiently manipulate concepts in a text likeacept map.

If a new technical writing technique, which has tiieh advantages of concept map
and sentence diagramming, is developed; then peapléave a good tool for solving
the structural language ambiguity and inefficiemi@ept manipulation problem that

exist in the traditional narrative technical docunrne

The candidate has already developed STW technitichvis mainly based on
sentence diagramming technique. STW can help toverthe structural language
ambiguity in the traditional narrative text. Wrigezan use STW to create STD.
Concepts in STD are graphically and clearly linkegether, which can help readers
to manipulate efficiently the concepts in STD. Hoes we still do not know how a

typical reader reflexes to STW technique.

Hence, this pilot experiment has been developéaviEstigate how a typical reader
reflexes to STW technique. The pilot experiment tdlp the candidate to identify

key issues of STW technique for further investigiatin the future.

3.3.1.3 Definitions of key words

To keep it simple for experiment participants,histthesis, the candidate uses the
phrase ‘narrative text’ (NT) instead of ‘traditidi@chnical writing text’, and ‘spatial

text’ (ST) instead of ‘text developed by STW'.
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The technical text is the text which is writteraim easy-to-be-understood format to

facilitate readers in understanding that text geiick

The narrative technical text uses a word-after-wadative representation of

sentences.

The spatial technical text uses a spatial reprasentof sentences. It is developed by

using STW technique.

For example, the narrative textHe earth goes around the sun

Z0es aro und

The earth » the sun

The spatial tex

3.3.1.4 Experiment title

Comparing the reading comprehension performangeaders on a traditional

narrative technical text and a novel spatial tecahitext.

3.3.1.5 Experiment design

This section discusses the experiment design befgementing an actual pilot

experiment.

Independent variable (1V): is the variable manipulated by the experimentebg®a,
1973, p.19). In the pilot experiment, the ‘typee@dhnical text’ is IV. Because there

are two types of text (spatial technical text andative technical text), so there will
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have two experimental conditions, or two levelshaf independent variable (Solso &

Johnson, 1989, p.15).

Dependent variable (DV):is “a variable which is observed in order to seethhr
changes in the IV have any effect on it” (Robsd@¥ 3, p.19). In the pilot experiment,
DV is the number of correct answers that subjeatsachieve in the reading
comprehension test. The reading performance afdnetive and spatial text is
compared based on the numbers of correct answadredabh subject achieves after

finishing the test.

Subjects (S):are people or animals participating in the expeninfRobson, 1973, p.
22). In the pilot experiment, Wollongong Universsttyidents (not including

postgraduate students) are subjects.

Experimental group: “Experimental group of subjects is the group tleakeives the
experimental treatment or manipulated by experigréiiSolso & Johnson, 1989, p.
15). So, the group who receives the spatial-tecttéxt test in the experiment is the

experimental group.

Control group: “The control group of subjects is treated exadllg the experimental
group except that they do not receive the experiai¢reatment” (Solso & Johnson,
1989, p. 15). So, the group who receives the nenmaahtive-technical-text test in the

experiment is the control group.
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Confounding variables: are variables (other than 1V) that can affect thé(Bolso &
Johnson, 1989, p. 59). The confounding variablesta subject variables, the order

effect variables, the task variables and the enuirental variables:

The subject variables are variables which depenth@characteristics of the
subjects. For example, intelligence, gender, ghitiackground, etc. are
subject variables. If one of the two groups hafalevel higher than the
other, then that group may achieve more correat/@rss This can distort the

experimental result (Solso & Johnson, 1989, p. 61).

Order effect variables are things like practice tatgjue. Previous practice in
the repeated-measure design experiment is a catiftggimariable. If a subject
takes two tests in an experiment, the subject@aerit some practical
experience in the first test, and then he or shedcebetter in the second test
(Solso & Johnson, 1989, p. 19). The order effeatss caused by human brain

characteristics. For example, a studestbrain is quite fresh in the first test,

but he/she can feel boredom, fatigue, etc. wheshleestarts to do the second

one (Robson, 1973).

Task variables are such things as instructionsaaterials used. The
difficulty level of the first test in the experimegroup and the second one in
the control group is a task variable. The two testst badentical in length,
complexity and difficulty. The final result can Hestorted if the two tests do

not have the same difficulty level (Robson, 197.31p).
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Environmental variables are things like the expental laboratory setting,
noise, light, etc. which can affect the experintesult. For example, if the
experiment room does not have enough light orasmisy, then students

cannot do the test properly (Robson, 1973, p. 116).

All the confounding variables will be controllednmy experiment. The following

section shows that.

Selection of experiment design methods

The candidate will first go through all the expegmh design methods and then discuss
their advantages and disadvantages. Finally, theidate will decide which method

IS suitable for the pilot experiment.

Method 1: Independent-subjects design

All subjects will be allocated randomly into two miore groups based on the
experimental conditions (Robson, 1973, p. 23).és@mple, if 16 subjects are used in

the pilot experience, they will be allocated rantiomto two groups of eight.

Allocation of subjects in independent-subjects giegRobson, 1973, p. 23):

Spatial Text Narrative text

S1 S3
S2 S6
S4 S7
S5 S8
S9 S10
S12 S11
S13 S15
S14 S16
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The spatial and narrative text will both have thme meaning, except that they have
different ways of text representation. The questioneach type of text are the same

as the other.

However, the final result of the experiment may Ioeteliable if this method was
chosen, because the subject variables such alsgenele, gender, background, etc.
can affect the DV. This kind of experiment erroc@led a constant error (Robson,

1973, p. 29).

So, the candidate will not choose this method.

Method 2: Matched-subjects design

As a part of the literature review research, firisdicted that gender, computer skill
and English ability are subject variables which a#fact the dependent variable. The
reason is that there is evidences that men’s amdents brains treat textual
information differently in the reading process (8g) 1995). Boys often score lower
than girls in reading test, especially in middlel &mgh school (Graham & Hardy,
2006). Thus, gender will be one of subject varialihethe pilot experiment. Second,
because the computer knowledge is used in the iexget, computer skill will be the
second subject variable. People who have more ctampkills may achieve a better
experiment result, simply because they already kiatvcomputer knowledge
before. Third, because the experiment questionwatten in English, people with
different English ability can achieve the differeesults. Some subjects can

misunderstand the questions if they do not haveoa gnglish ability.
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Subjects are divided into many pairs. For exanifesubjects can be organized into

eight subject pairs.

However, two subjects in each pair must have alaimsubject variable. The two
members in each pair must be allocated randonfipdoout who will take the spatial
text and who will take the narrative text (Robsb®73, p. 25). For example, in the
pilot experiment, two women who do not know mucbwlcomputer skills will be
matched into one pair. Two men whose English a#& thother tongue will be put

into one pair.

In method 2, the spatial and narrative text teitbw similar to the method 1. Both

have the same meaning, except that they have elitferays of text representation.

Allocation of subjects in the matched-subjects gie¢Robson, 1973, p. 24):

Spatial Text Narrative text

S1B S1A
S2A S2B
S3A S3B
S4B S4A
S5A S5B
S6B S6A
S7A S7B
S8B S8A

S1A stands for subject A in the first matched p&irB stands for subject B in the first

matched pair, S2A stands for subject A in the sdacoatched pair and so on.

By applying method 2, the constant errors of methadn be reduced. However, the
subject variable problems still exist in the metl2od hat is, the intelligence and

experience of each person is unique even thoughhidnee the same sex, same
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background, and same English ability. For exanipba) experimenter wants to have
a perfect experiment result in method 2, he/shadasatch two same people into one
pair. It means they must have the same abilitiipdtts, health states, etc. (Robson,

1973, p. 31). This is impossible.

Method 3: Repeated-Measures Design

Repeated-measures design, or within-subject desgycharacterized by each subject
being exposed to two or more experimental conditioor each subject will

participate in both groups (Solso & Johnson, 1$8%_3).

Allocation of subjects in repeated-measures de&gibson, 1973, p. 24):

Spatial Text Narrative text

S1 S1
S2 S2
S3 S3
S4 S4
S5 S5
S6 S6
S7 S7
S8 S8

By applying this method, the experimenter can gathare data (Solso & Johnson,
1989, p. 64). The experimenter can also solve dheptex problem of matching two
people who have the same intelligence, charaatrsas in method 2. So, this

method is very robust in terms of limiting the sedsjvariable problem.

However, this method still confronts some otheroger problems. That is, previous
practice and experience can distort the experimesntt in this method (Solso &

Johnson, 1989, p. 19). For example, the candidatenot use one spatial text and one
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narrative text like method 1 and method 2. In méth@nd 2, both spatial and
narrative text will have the same meaning and #mesquestions, except that they
have different ways of text representation. Thisdsause students were already
familiar with the meaning of the spatial text ahd guestions in the first test in the
experimental group. In the control group, if thepeated reading the narrative text
which has the same meaning as the spatial textcdreanswer the questions better

because they had experience previously in thetésdt

Hence, to solve the previous experience problethisnmethod, the candidate has to
design spatial text and narrative text which bathvey two different meanings. And,

thus, the questions of the spatial text must erdint from the narrative text ones.

However, at this time, another problem arises. T)dtow the bias on each type of
text can be removed. It will not guarantee thatdifieculty level of the spatial text
will be equal to the narrative text, simply becatrsetwo types of text convey two

different meanings.

One more thing, because students will not know twwread the spatial text by
themselves, the candidate has to instruct thenstmguish the difference between
the two text types and how to read and understamgpatial text. The instruction
paper for explaining the spatial text and narratese will be given to students. The
instruction paper will be designed as simply assjids. It will have nothing that can
give a hint for students in the test. This willhéd limit the task variables mentioned

above.
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Then, the solution chosen for the pilot experiment

Combination of the repeated-measures design and n@ited-subjects design

The candidate will choose the combination of theeeted-measures design and
matched-subjects design for the pilot experimehe pilot experiment will be

implemented as following:

Two sets of test questions were developed. Onallsdctest A, the other is called test
B. Test A will contain the narrative text 2 and tsplatext 1. Test B will contain the

narrative text 1 and spatial text 2.

The spatial text 1 (ST1) and narrative text 1 (NBdbh convey the same meaning;
they are just different in their text representatibhe multiple-choice questions for

ST1 are the same as NT1.

The same is true for spatial text 2 (ST2) and nigedext 2 (NT2). They both have
the same meaning, but have different representalio& multiple-choice questions

for ST2 are the same as NT2.

Because of limited resources, only 16 students bellrecruited from Wollongong
University. 16 subjects are a common number of esutb) in many similar
experiments. The candidate will test the small neindd subjects first to see whether
or not the experiment meets the significance leedbre doing experiment with more

subjects to collect more accurately data (Robsei31p. 35). Postgraduate students
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are not allowed to participate in the experimerdaose they can sympathize with the

experiment purpose.

Students are allocated randomly in the experimembléowing.

Spatial Text
S1A-ST1(first)
S2A-ST2(second)
S3B-ST1(first)
S4B-ST2(second)
S5C-ST1(first)
S6C-ST2(second)
S7D-ST1(first)
S8D-ST2(second)

Narrative text
S1A-NT2(second)
S2A-NT1(first)
S3B-NT2(second)
S4B-NT1(first)
S5C-NT2(second)
S6C-NT1(first)
S7D-NT2(second)
S8D-NT1(first)

Etc.

S1A-ST1: Subject 1 who has characters A, takingspatial-text 1 test

S1A-NT2: Subject 1 who has characters A, takingidueative-text 2 test

S2A-ST2: Subject 2 who has characters A, takingspiaial-text 2 test

S2A-NT1: Subject 2 who has characters A, takingndueative-text 1 test

And soon ...

The decision whether S1A will take ST1 or ST2 Wwél selected randomly.

S1A and S2A are the two subjects of one matchead pai

A, B, C, D or etc. are referred to the shared attara of each subject in one matched
pair. For example, A stands for a woman whose l@rsguage is English and has a

non-computer background; B stands for a woman Igaizimglish as a secofahguage
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and who has a non-computer background; C standsrwan whose first language is
English and has a non-computer background; D steim@sman having English as a
secondanguage and who has a non-computer backgrounds@od. As long as two
people have the same sex, same background, andssagingh ability; they will be

grouped into one matched pair.

The candidate will now use the counterbalancingrigie to limit theorder effect
problem that was created by the repeated-measesggndmethod (Robson, 1973, p.
27). That is, half of the subjects will do the sglatext test first, and the other half

will do the narrative-text test first.

By utilizing the combination of the repeated-measutesign with matched-subjects
design, the candidate can limit the subject vagigiobblem above, collect more data

and limit the order effect problem.

3.3.2 Qualitative research

Only relying on quantitative data can lead to acourate evaluation in studying
item. So, it is better if researchers should getenalata collection from qualitative
research (Patton, 1980). Patton (1980) gave asxasaple which shows the

comparison of two research types as following:

A school in The United State developed an accoulitiafystem that can rate the
skill of teachers. A questionnaire with 10 close@stions and one opened question is
given to teachers to ask them whether or not ttkeythe accountability system. For

the closed question (quantitative questions); rre@sthers say that the system does
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not support their teaching jobs and is not usdfallaHowever, after hearing their
own words (the opened questions) about the systeaple can see that the main
reason teachers do not like the system is bechagalbn't want to be accountable by

a machine, not because the system is not useftib(P4980).

This can happen in the pilot experiment. Therea¢da a quantitative result where
many students will not get good marks for the sppaixt, but they can still think that
spatial text is a useful technique. Qualitative suea can help to get more

information about the STW technique usability.

The quantitative measures are closed, systemia¢i@drt, countable data, succinct,
objective, while the qualitative measures are ogehelistic, the whole, collected
data is quite long, subjective and can not courat msmber. The purpose of open-
ended question is to capture the point of viewhefparticipants without forcing them
to answer the predetermined questions of the relseis. Generally, qualitative
research aims to find out what participants sayatie being-studied item ‘in their
own words’ in a certain research or experiment.r@itative data consists of "detailed
descriptions of situations, events, people, intevas, observed behaviours, direct
quotations from people about their experiencegudds, beliefs and thoughts; and
excerpts or entire passages from documents, camedspce, records, and case

histories” (Patton, 1980, p. 22).

Unlike quantitative research which collects thevaars of closed questions, direct

quotations are a basic source of raw data in atgtieé measurement (Patton, 1980).
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Although participant observation is the most corhpresive in qualitative research
(Patton, 1980); the candidate only collects thditpieve comment data of
participants, but the candidate will not collect ffarticipant observation data in the

pilot experiment due to the limitations of reseatiole and budget.

Beside, the comparison between ST and NT is coatglicbecause the DV is affected
by so many confounding variables. A small numbeguantitative questions will not
help researcher to see depth in the matters. @tiaditresearch looks at problems at a
whole with the assumption that nothing is triviatlahat everything has a potential
for giving a clue that can help to understand ntboeoughly the issues being studied

(Bogdan & Biklen, 1998).

3.3.3 Experiment instrument

As mentioned above, there will have test A andBeist the pilot experiment. Test A
contains NT2 and ST1, test B contains ST2 and I$TL and NT1 both convey the

same meaning; but they are different in their teptesentation. For example:

The normal narrative textThe earth goes around the sun

goes around the sun
L b ]

The earth

The equivalent spatial tex

All the words, grammar structures, tenses, prejoosit etc. in the spatial text will be
exactly like the words, grammar structures, tengeositions, etc. in the narrative

text. The only difference is the way of represantime text. No extra words or hints
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will be added into the spatial text. This will kelye experiment bias free as much as
possible. The length of the spatial text may bé bger because it occupies more
spaces, but its meaning is the same as the nartattt/s. The multiple choice

questions for ST1 are the same as NT1.

The same is true for ST2 and NT2. They both hagesime meaning but have
different representation. The multiple-choice gioest for ST2 are the same as in

NT2.

The length of NT1 and NT2 will be kept the samenéans half of an A4 page. The
instruction paper will explain how to read the aéisre and spatial sentences which
students might see in the test. As mentioned abwavaijnts will occur in this
instruction paper. The meaning of the examplekennstruction paper will

completely differ from the ones in the actual test.

Note the section “Development of STW technique” coricaes on displaying only
one statement at a time, because that sectiorsbolys how to write spatially many
different types of English grammatical structutdswever, as mentioned elsewhere
in the thesis, STW can be used to replace thetivadl word-after-word writing. That
means the writer will write spatially all the semtes in a document in STW format.
The final output of this process will be the STDievhconsists of all spatial sentences

written by applying STW.

The knowledge of the text used in the test is s3gifed from some areas in Windows

2000 Help. The narrative text containing that cotapknowledge is not copied
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directly word for word from the Windows 2000 Helpjt is written in a very
structured format layout that looks similar to gdgiivalent spatial text. The simple
reason is that, if the narrative text and spagial tio not match each other, the
experiment can be unfair because the spatial $ewbi structured while the narrative

text has a weak-structured.

The following section explains carefully NT1 ansl @quivalent ST1.
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This is the technical narrative text 1:

Volume has 2 types: basic volume & dynamic voluk@ume is formatted with FAT
or FAT32 or NTFS.

Basic volume has 5 types:
-System partition

-Boot partition

-Primary non-system partition
-Extended partition

-Logical drive

Basic volume can not be extended.

Dynamic volume has 5 types

-Simple volume

-Spanned volume

-Striped volume

-Mirrored volume

-RAID-5 volume

*Simple volume has 3 types:

+Simple system volume
+Simple boot volume
+Simple non-system volume

If Basic volume is upgraded to Dynamic volume, then

System patrtition & Boot partition in basialume will become Simple system
volume & Simple boot volume in dynamic volume regpely. Both Primary

Non-system Partition or Logical Drive in basic vole will become Simple non
system volume in dynamic volume. These simple systelume, simple boot
volume & simple non-system volume can be instald2K, but they can not be
extended.

If dynamic volume is formatted with FAT or FAT32at dynamic volume can not b
extended.

Simple non-system volume, Spanned volume, Stripdahve, Mirrored volume, &
RAID-5 volume can be created in Dynamic volume.

Spanned volume can be extended. Striped volumepidat volume & RAID-5
volume can not be extended. Spanned volume, Stvipiedhe, Mirrored volume, &
RAID-5 volume can not be installed W2K.

If Simple non-system volume is created in Dynanatuwe, then that Simple non-
system volume can be extended but can not beledtaI2K (revised Dynamic Disk

in Windows 2000 Help).
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The following shows the equivalent spatial sentesfasach narrative sentence in NT1:

Sentence 1:Volume has 2 types: basic volume & dynamic volume

r-basic volume
has

Volume » 2 types<

-dynamic volume

Sentence 2Volume is formatted with FAT or FAT32 or NTFS

FAT

Volume 15 fon_natred » (FAT32
with

NTEFS

Sentence 3:
‘Basic volume has 5 types:
-System partition
-Boot partition
-Primary non-system partition
-Extended partition

-Logical drive
-System partition
Basic has -Boot partition
volume » 5 types < -Primary non-system partition

-Extended partition
‘.-Logical drive

Sentence 4:Basic volume can not be extended

can not be
extended

Basic volume
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Sentence 5:
‘Dynamic volume has 5 types
-Simple volume
-Spanned volume
-Striped volume
-Mirrored volume

-RAID-5 volumé

~Simple volume

Dynamic b -Spanned volume
) as .

volume » 3 types Striped volume
-Mirrored volume
-RATID-5 volume

Sentence 6:

‘Simple volume has 3 types:
+Simple system volume
+Simple boot volume
+Simple non-system voluime

Simple . -Siumple system volume
5 .
volume > 3 1:1.:13»&*54l -Simple boot volume
-Simple non-system volume
Sentence 7:

‘If Basic volume is upgraded to Dynamic volume, then

System partition & Boot partition in basiclume will become Simple system
volume & Simple boot volume in dynamic volume respedy. Both Primary
Non-system Partition or Logical Drive in basic voia will become Simple non-
system volume in dynamic volume. These simplensysieme, simple boot
volume & simple non-system volume can be install@&, but they can not be
extended.
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System

Ny Wi .
paﬁltlonmf&mple system volume+—

Boot .
o0 will

panitionw Simple boot volume «

Basic ¢ yperaded to R [?yl'n;umc Primary nomn-system
volume » volume |—> partition Simple
}L»non-s}fsrem
Logical drive become volume

can be (
nstalled -

can not be
extended <>«

WIK

-

Sentence 8:1f dynamic volume is formatted with FAT or FAT3#ttdynamic volume
can not be extendéd.

l 15 formatted with [FAT e can not be

Dynamic volume > extended
FAT32

Sentence 9:Simple non-system volume, Spanned volume, Strgbache, Mirrored
volume, & RAID-5 volume can be created in Dynamiame.

Simple non-system volume-
Spanned volume-
. can be

- Dvnamic volume
created in

Striped volume-

Mirrored volume-

RAID-3 volume-./

Sentence 10Spanned volume can be extented.

) can be
Spanned volume —ctended

L J
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Sentence 11Striped volume, Mirrored volume & RAID-5 volume cet be
extended.

Striped volume-
can not be

Mirrored volume- =
extended

RAID-3 volume-

Sentence 12Spanned volume, Striped volume, Mirrored volum&AED-5 volume
can not be installed W2K.

Spanned volume-
Striped volume- can not be

Mirrored volume- [ installed

RAID-5 volume-./

»W2K

Sentence 131f Simple non-system volume is created in Dynawiiowe, then that
Simple non-system volume can be extended but ¢de rastalled W2K.

_ can be
) Dvnamic i extended
Simple non-system volume 13 CIEAted created volume —> <= but
n
can not be .
— W2K
nstalled

These above spatial sentences only representdhednal narrative sentence one by
one. They have to be aggregated in order to cee&ED. In addition, the reference
numbers were also applied when these spatial ssrgeme combined together. The

following is the ST1:
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Spatial Techmical Text 1

- (8}
(9 Concept Reference No Ljst
r 1 has o
A Sqypes < -(A0) (1) Basic Volume
(11 (2) Dynamic Volome
Volume —.. 2 types can not be 1T (3) Sunple Volume
- e 2031 (3-1) Simple System
is for . 3) has X s (32 Volume
with - ) ———— 2 ypes - (3-2) (3-2) Simple Boot
L7y _ has -4 -3 Volwme
- Fitypes< (5 (3-3) Simple
(61 non-system Volime
- AN
-(T (4) Spanned Volume
. i1l becom . (5) Smiped Velume
- (3}4’1“ i (3-1)- can be (16) (6) Mirrored Volume
. will become mstalle (7) RAID-5 Vaolume
W is upgraded to . (D) . ) /= 31, can not be (8) System Partition
= |—> 4 an, . oxrended ™ (9) Boot Partition
] will become, 3 3, | (10) Primary non-system
(12 Partition
- (11) Extended Partition
(12) Logical Drive
) . (13) (13) FAT
({) is formatted with  — 13 > l‘ can 1ot be (14) FAT32
= |—(1-I‘ : 7 exte (15) NTFS
) cp_canbe {16) W2K
(331 T extended
cannotbe | " appatbe
- —
'ij; b (8 *—ralled -(6)1 :
-0 createdin ~ @ L ‘:T)J
(6)- 1 can be
- @ 3\ is created @ | > = [e:-;tenE[eE[
in L can not be s
mstall

Figure 3.3 The spatial technical text 1 used in the pqgperiment.

Next is the narrative text 2 (see next page). UnhNK 1, NT2 uses many different

sentence structures.
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This is the technical narrative text 2:

If a volume is formatted by FAT or FAT32 or NTF&eh that volume can become
FAT volume or FAT32 volume or NTFS volume respesiyv

A volume contains files and folders. Only filesfolders on NTFS volumes can be
either compressed or encrypted.

If you copy a compressed file or folder to a FATwoe or FAT32 volume, that file
or folder will be uncompressed.

If you copy a compressed or uncompressed file MBS volume to a folder which
is on that same NTFS volume or on a different NVBlame, that file will inherit the
attribute of that folder.

For example, if a compressed file is copied to mrompressed folder, the file will be
uncompressed.

D

—

If you move a compressed or uncompressed file kS volume to a folder on tha
same NTFS volume, the file will retain the attridwf itself.

For example, if a compressed file is moved to asompressed folder on the same
NTFS volume, the file will still be compressed.

If you move a compressed or uncompressed file MiiieS volume to a folder on a
different NTFS volume, that file will inherit thetebute of that folder.

The following represents the equivalent spatiatesgce of each narrative sentence in

NT2:

Sentence 11f a volume is formatted by FAT or FAT32 or NTH&&nt that volume
can become FAT volume or FAT32 volume or NTFS \@haspectively.

FAT FAT volume
A volume_1s formatted  [FAT32 [~ <> < DECONE | EAT32 volume
by NTES
respectively INTES volume

Sentence 2:A volume contains files and foldérs.

-files
A volume — =57

contains {

-folders
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Sentence 3:0nly files or folders on NTFS volumes can be eitoenpressed or
encrypted.

NTFS volume
Files on _compressed
] can be oted
Folders | Encrypte
only

Sentence 4:f you copy a compressed file or folder to a FATupe or FAT32
volume, that file or folder will be uncompressed.

compressed
a file ;
copy a o ~ will be
You ;I_ ' > << uncompressed
[ a folder 1
to
ra FAT volume
ta FAT32 volume

Sentence 5:1f you copy a compressed or uncompressed file MiiieS volume to a
folder which is on that same NTFS volume or onfi@int NTFS volume, that file
will inherit the attribute of that folder.

rcompressed
~uncompressed

You—0OBY afile «

© . — ill inherit _ BE
<> BIMASI , tribute

afolder 00

a NTFS volume different of

[a NTFES velume
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Sentence 6:For example, if a compressed file is copied to acompressed folder,
the file will be uncompressed.

Example:

v
A file 1s copied to » a folder :> > will be uncompressed

compressed uncompressed

Sentence 7:1f you move a compressed or uncompressed fileNhRS volume to a
folder on that same NTFS volume, the file will rethe attribute of itself.

compressed
micmnpressed of
You move > afiled
afolder_91 2 NTFS volume ) L _willretain | Qe

Sentence 8:For example, if a compressed file is moved to asompressed folder on

the same NTFS volume, the file will still be corapes.

Example:
| uncompressed
A . . .
A file ismovedto a folder —> will still be
compressed
CDl‘IlprﬂsN‘ lnn
a NTFS volume

Sentence 9:If you move a compressed or uncompressed fileNhRS volume to a
folder on a different NTFS volume, that file wilherit the attribute of that foldér.

compressed
uncompressed

mowve » A file #

You

o1

a NTFS volume

a folder— 2% 4 a NTFS volume

+

differen

|:><:T::-

- ) the
all inherit . = .
will inhen tiribute

t
of
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After aggregating these above spatial sentencesjilvieave the following ST2:

Spatial - —
Text? FAT ) (0-1) Concent Reference No List
,_1'»-'0'11 is formatted | LFAT32 |:|‘: <:',_ campecomE -1 gu,//&(_m 2D .
by L) / . () Vohmue
contains . T LS N - P—— - -1y FAT;leele
[ (0-2) FAT3Z volums
"1 A1) cambe {0-3) NTFS volune
_{5)s = comprassad
- can ba
You — SO Lyaen \ 1 will be A amper .
to A ED) v = uncempressed oaly (4) File
(4-1) File on (0-3}
compraszed (8) Eolder
Al A2 s
reompressad (5-1) Folder on (0-3)
uncomnprassed _
You copy 4 (41 Lxample:
-9
to o l Lo Ihe Al dscomedio a2 [ e
A (0-3) vy < —sllimhedt s Sobute | | uncompressed
A(SI)__o=m '_[ compressed uncomprassad
-
A (0-3)—— dafferent of
roonpressed Eemni
uncomprassed of =ampe. imeompressed
- - - =
You e +A (4-1) Al _ismevedto L AGED 5, . _will still be,
1:0 on The | = - . comprassad
A (5108 Aoy ) == it campressed N
AFl———A(0-3) v -
A0-3)
cruprassad
Tmeompressed
You move e Ai4l)e +
lm on s will inheit kibl
attribmte
A0-3
A (51) on. = A (0-3) — diffarent 4
1 (=

Figure 3.4 The spatial technical text 2 used in the pbgperiment.

The next instrument used in the experiment is ffirion questions asking students to

compare narrative text and spatial text @ppendix ). Students are given this

narrative text:

‘Form A and Form D or Form C and Form B are insertedhrown quickly into the

hole on the wall and the box inside a rather bigwler.

And the following equivalent spatial text:
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Form A- _ [ the hole
} mserted or
Form D-) [ are | hrow mto )
Form C- Srown the wall
Form B- quickly | the box
mnside
a drawer rather big

Based on the above example, students are reqoitstver these two questions:

1-Please rank the type of text by choosing one dfdse letters.

A. The narrative text igery much easier to understandhan the spatial text.
B. The narrative text igather easier to understandthan the spatial text.

C. The narrative text ia little easier to understandthan the spatial text.

D. The narrative text ia little harder to understand than the spatial text.

E. The narrative text igather harder to understand than the spatial text.

F. The narrative text isery much harder to understand thanthe spatial text

Note “very much easier” means “a lot easier”; “ratbasier” means “quite easier”;
and “a little easier” means “just a little bit easi The ease degree of “very much
easier” is higher than the one of “rather easierturn, the ease degree of “rather

easier” is higher than the one of “a little easier”

2-Please give your comment about the spatial texhd the narrative text.

In this question, students then are required ttevatown their own comments about

the spatial and narrative text.
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(Please see the instruction paper, NT1, ST1, NT2, the question set for NT1/ST1
and NT2/ST2, and the opinion questiorAippendix B, C, D, E, F, G, H and |

respectively).

3.3.4 Experiment planning

The undergraduate student participants will beuitsnl via the University of
Wollongong's physical notice board. The reasorsilecting undergraduate students
is that they will not sympathize to the experimenkiethey are postgraduate students,
they may sympathize or please the experimentethargicreate a bias to the result.
The experimental procedures will be done in a raothe Commerce Research
Centre, or in Building 40. The advertisement waldjuire students to send out their
information including gender, computer ability, afudglish ability to the researcher’s
email. The advertisement will state that studentaat need to send their real names
as a part of their information; and students canthsir nick names to contact the
researcher. All of the student information will kept safely in the locked file cabinet
and will be destroyed in two years. Only the expenter can identify the student

information; no other people can access the studérmation.

Out of the students who sent their information &® a6 students will be selected and
grouped into 8 matched pairs in such a way thdt pag will have two students who
have similar characteristics (such as gender, ctenjability, English ability). This

will limit the effect of confounding variables ohda DV. The number of males and

females within the selected students will be egual8 males and 8 females.
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On the experiment day, 16 selected students wilhlaged to the experiment room.
Before doing the test, the candidate will give stutd the instruction paper, explain
the difference between the two types of text tarthend instruct them how to read
and understand the narrative and spatial text.ifsteuction paper will represent all
examples of reading the narrative and spatial seate which they might see in the
test. The meaning of the examples in the instragtiaper will completely differ from
the ones in the actual test. No hints or clueséninstruction paper can help students
to guess the answers in the real test. The ingirutitne will last 15 minutes.
Students can ask the candidate any questionsnglatithe test in this instruction

time.

Next, each student in each matched pair will bemgirandomly either test A or test B.
If the first student in the matched pair does #s A, then the other in the matched
pair will do the test B; and vice versa. The knalge of the text will relate to the
detailed computer technical knowledge. Test A dostthe spatial text 1 (ST1) and
narrative text 2 (NT2). Test B contains the spd&at 2 (ST2) and narrative text 1
(NT1). The ST1 and NT1 both convey the same meaeixgept that they are

different in their text representation. The samgus for ST2 and NT2.

Then, each student will read both the narrativeé aexl the spatial text in the test in
different order so that the order effect on thelltesan be controlled as mentioned
above. For example, Test B can be randomly givestudent 1 in the first pair, and
then randomly give NT1 or ST2 for him/her to reasitf If student 1 will do Test B,

and reads NT1 first before reading ST2; then stugemwill do Test A and read ST1
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first before reading NT2. The students will alsed$o answer the multiple choice

questions after finishing reading each type of.text

The time for reading and answering the narratixeige1l5 minutes; the spatial text is

15 minutes.

Finally, after finishing and returning the secoastt each student will be given an
evaluation form which requires him/her to commerd eank the type of text that
he/she prefers. This will last 5 minutes. The psgof this evaluation form is to
collect some qualitative data for the experimeniill be the supplement data in

addition to the quantitative data which was mergtabove.

To be able to participate in the experiment, eaistient must sign off the consent
form which allows the candidate to access his/kpeement result. They can
withdraw the experiment at anytime if they wantdélicious chocolate package will
be given to each participant student to encouragénkr for his/her experimental

participation.

3.3.5 The details of the actual experiment process

Note the experiment desigeomparing the comprehension of readers on a
traditional text with a novel spatial téxtas approved by the HUMAN RESEARCH

ETHICS COMMITTEE on 01-September-2005.

Although the experiment design stated that the idatel would find students through

an advertising board, it was extremely difficultive real world due to students being
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very busy. Moreover, the chocolate packages diditict students very much. Thus,
the candidate increased the award fee to 10$, elhdeced the advertising papers
hand-to-hand to students. Students directly filtezlr personal information in the
information collection form. All this information Wbe kept secretly. Although the
candidate wanted 16 people with 8 females, onlgdaple with only 2 women

wanted to attend. Although the experiment was ssgoo be held on one day and in
one room, the actual experiment was carried otliercommerce resource centre and
based on the available time of each student becdudents were very busy. But, this
also brought some benefits because there wereadiely students on one experiment
day, and the candidate could properly check thenoem writing of each student.

This checking was very useful because some studahtsot write clearly their
comments. In addition, some students misunderdtemeaning of ST and NT
method, and thus chose the wrong answers in th@ngaguestions. But, because only
a few students attended in each experiment dayahéidate could ask students what
they wrote in the comment and ask them to cortesit misunderstanding and
misspelling. The candidate could not check andembithe students’
misunderstanding and misspelling if all studentktthe test on one day, because it is
impossible to check all 14 comments at once, afesits just wanted to leave the
experiment room as soon as possible. In fact,amehl experiment, the candidate

required some students to correct their misreaairige ranking questions.

Before participating in the experiment, each stiuaeas given an information
collection form which required them to fill in tletick name, gender, English ability,

computer ability and background. This informatioitl e used to group students into
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7 pairs. The rule for grouping is how to match studskills as closely as possible;

however this is very relative because it is veffialilt to know the actual ability of

each student. Some students can say that theyhigtveomputer skills, but actually

they only have basic computer skills.

Note although there were some changes in the reariex@et as mentioned in the

previous paragraphs, other things in the real ex@et were exactly the same as the

ones described in the experiment design and plan.

The following table is a list of participant studenThose students who have the

similar characters were grouped into a pair.

Table 3.1:  Participant information table.
Participant | Gender English Computer Background
ability ability
Studentl male Quite well Quite well Computer
Student2 male Just enough | Quite well Information Systems
for basic use
Student3 male Just enough | Quite well Computer
for basic use
Student4 male Very little Rather Deeply Computer
Student5 male Just enough | Quite well Business and
for basic use management
Student6 male Quite well Just enough foComputer
basic use
Student7 male Quite well Quite well Information f&yas
Student8 male Quite well Quite well Engineering
Student9 male Just enough | Quite well Information Systems
for basic use
Student10 Male Quite well Rather Deeply Informatiechnology
Studentll Female Just enough| Just enough for| Tourism
for basic use | basic use
Student12 Femalel Just enough| Just enough for| Foreign Trade
for basic use | basic use
Student13 Male Quite well Rather Deeply Computer
Student14 Male Quite well Rather Deeply Computer
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Note first, all students are required to use theirrgmaous name in the consent form
before taking the reading test. Second, the diffyadegree of English ability and
computer ability of each student is measured irfevédls: very little, just enough for
basic use, quite well, rather deeplvety little is the lowest ability, whilerather

deeply is the highest ability.

The following table shows the matched pairs of stitsl and the order of the texts that

they have to do in the test:

Table 3.2:  Student matching table.

Pair No The first Order of the Order of the texts | The second
student in texts in the in the test for the student in
the pair test for the second student the pair
first student

Pair 1 Studentl ST1-NT2 NT1-ST2 Student2
Pair 2 Student3 ST2-NT1 NT2-ST1 Student4
Pair 3 Student5 NT1-ST2 ST1-NT2 Student6
Pair 4 Student?7 NT2-ST1 ST2-NT1 Student8
Pair 5 Student9 NT1-ST2 ST1-NT2 Student10
Pair 6 Studentll NT2-ST1 ST2-NT1 Student12,
Pair 7 Student13 ST1-NT2 NT1-ST2 Student14

Note the first line in table 3.2 shows that the studgétndentl and Student?2 in the pair
1 will do ‘ST1-NT2 and ‘NT1-ST2’ test, respectiyel ST1-NT2’ order for student
Studentl in the test means that Studentl will ealanswer the questions in ST1
first before reading and answering the question$Ti#; ST1 and NT2 belong to test

A. ‘NT1-ST2’ order for student Student2 in the testans that Student2 will read and
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answer the questions in NT1 first before readindj amswering the questions in ST2;
NT1 and ST2 belong to test B. The similar explamawill be applied for the rest of

the lines in table 3.2.

The experiment days are from 04/10/2005 to 19/10%20

Table 3.3:  Student participating date table.

Participant | Participant
nick name | date

Student10 04/10/2005

Student5 04/10/2005

Student12 04/10/2005

Studentl 05/10/2005

Student9 05/10/2005

Student4 07/10/2005

Student2 07/10/2005

Student6 11/10/2005

Student3 12/10/2005

Student7 13/10/2005

Student13 15/10/2005

Student11 15/10/2005

Student8 16/10/2005

Student14 19/10/2005

Students did the experiment in the Commerce Rds&2eatre at Wollongong
University. The test environment, such as tablajrehlight, air conditioner, is
extremely good. In addition, the Commerce Rese@mafitre is very quiet and very
suitable for taking the test. So, the environmemifeunding variables was limited to
a minimum level. Each matched pair will do two $es$ discussed in the section
"Experiment planning”. The candidate managed t@ ghe same instructions and

control the correct test time for each student.
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The information in table 3.1, 3.2 and 3.3 is gatddrom the participant information

collection forms and the signed consent forms o$tidlents.

3.4 Summary of this chapter

This chapter has discussed the overall researdmocheised in this thesis in order to
answer the research question. The research methodiwided into two phrases. The
first phrase was to develop a new technical writeahnique called “spatial technical
writing” (STW). STW has its syntax structure simita but simpler than the sentence
diagramming technique. STW forces writers to cdesity show clear relationships
among concepts in a spatial text created by appI$iiwW. A spatial text, thus, can
have characters like a concept map. The secondg@hras to implement a small
exploratory study for testing how students reftecthe STW technique. The
exploratory study used a small pilot experimeneblasn some basic quantitative and
qualitative measure methods. The result of thisaegpory study will be used for
further investigation of STW technique in the fetuFinally, the details of what

actually happened in the real experiment were dissal
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Chapter 4: Result and Discussion

4.1 Introduction to this chapter

The result section in this chapter discusses thdtranalysis of the actual pilot
experiment. The quantitative data is analysed bgsmeng central tendency and
dispersion to compare the reading performance legtwee narrative text and the
spatial text written by STW. The student commerdligative data is broken out into
the comment codes to analyse how students evaha&@TW technique. The
discussion section in this chapter then investgytite research method’s
shortcomings which are deduced from the resultyaiglThe discussion section also
suggests how the future experiment should be imgheed in order to limit these

shortcomings.
4.2 Result

The candidate has already developed the STW tew@rigd has implemented a pilot
experiment to test how a typical student respots&I W in chapter 3. The candidate
will now analyse the results of the pilot experimenorder to get more information

for further investigation of STW technique in theure.
4.2.1 Quantitative results

The following is the mark of different types of tex each student gathered from the

multiple-choice answers of 14 students (&eeendix J):
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Table 4.1: Student mark result table.

Student (nick name) ST1 NT1 ST2 NT2
Studentl 4 4
Student2 2 5
Student3 1 1
Student4 6 8
Student5 g 5
Student6 7 5
Student?7 5 8
Student8 8 4
Student9 1 6
Student10 6 5
Studentl11 s 5
Student12 g 5
Student13 8 10
Student14 5 4
Total Marks 44 47 30 45
6.29 6.71 4.29 6.43
The average mean mark | (=44/7)| (=47I7)| (=30/7)| (=45I7)

There are two types of descriptive statistics wisisinmarize the certain aspects of
the results. One is the measure of central tendgnogt typical value) and other is

the measure of dispersion (variability or spre&bkson, 1973).

4.2.1.1 Measure of central tendency

1 The arithmetic mean

The arithmetic mean is the average of total scaréscalculated by adding the sum

of all scores together and dividing by the numbescores (Robson, 1973).

Mean = total of all scores/ total number of scores.

Mean = (X1 + X2 +.....+ Xn)/N £ZX) / N
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Based on table 4.1, the chart comparing the aversgs mark of the different types

of text was produced as the following:

Comparison of the arithmetic mean mark
between ST1 with NT1, & ST2 with NT2

10.00

9.00 +

8.00

7.00 671
629 [ 6.43

6.00

@ The arithmetic mean
mark for each student

Mark

5.00 +

4.29

4.00 + —

3.00 —

2.00 +

1.00 +

0.00 } } }
ST1 NT1 ST2 NT2
Types of Text

Figure 4.1 Comparison chart of the mean mark of ST1 with Narid ST2 with NT2.

Looking at Figure 4.1, we can see that there ismath difference between the

average mean mark of each student doing ST1 and NGwWever, the average mean
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mark of each student doing NT2 is 2.14 (6.43-4t88her than the mean mark of

each student doing ST2.

2 The median

The median “is a value chosen so that it has aymmeores above it as it has below it”
(Robson, 1973, p. 23). To get the median scorst: thie scores are placed in order of
size. Then, if the total number of the scores &, tlde median is the central value. If
the total number of the scores is even, then thdianas the average of the two

middle scores.

From table 4.1 above, a table sorting the marleémh type of text in ascending order

was created as following:

Table 4.2:  Table of student marks sorted in ascending order.

ST1 NT1 ST2 NT2

OO |IN|OO|O| U1~
O|O|O|N|N|O1N
ooag|hiM~F
o|o|co|jor|o Ol A~

Looking at table 4.2, because there are 7 marksnidian will be the middle mark.
The median of ST1is 6, NT1is 7, ST2 is 5, and MT&lso 5. The candidate then can
create a chart (see Figure 4.2) which comparesm#tian mark of ST1 with NT1, and

ST2 with NT2.

201



Chapter 4: Result and Discussion

Comparison of the median mark
between ST1 with NT1, & ST2 with NT2

10

O The median mark for
each student

Mark

ST1 NT1 ST2 NT2

Types of Text

Figure 4.2:  Comparison chart of the median mark of ST1 wifilNand ST2 with

NT2.

For the median measure, the median NT1 mark isi¢hat 1 mark higher than ST1.
But, there is no difference for NT2 and ST2. Thaliae mark of NT2 is 5, ST2 is

also 5.
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3 The difference between mean and median

The arithmetic mean is used to obtain the exaataypalue of a set of scores. This is
because the mean extracts most information fronsdhgple. Any changes in a single
score will affect the mean; the mean depends ondhe of each score in a sample.
On the other hand, the median may be unaffectathbgging the value of a number
of scores. It is also not affected by an extrenhédjr score or extremely low score.
An arithmetic mean would be unsuitable if it caralffected by the highest or lowest
score. Let see this example, suppose we got thistrd, 2, 2, 3, 4,5, 5, 6, 277. The

mean = 33.8 which is very unsuitable. The media# isfsuitable (Robson, 1973).

For the arithmetic mean measure, the mean mariebatNT1 and ST1 are not
much different, but NT2 achieved a much higher nthahn ST2. But, why is NT2

mean mark much higher than the ST2 mean mark?

The answer is, if we look at the mark of each stadeing ST2 and NT2 in table 4.1,
we can see that one student achieved only a mdrlonfST2 and another student
achieved a mark of 10 on NT2. This may be thatstndent did not do the ST2 test
seriously, so he only has 1 mark. In addition, Beostudent achieved a full mark for
NT2, maybe because he was already familiar wittktteevledge stated in NT2. That
is why the mean mark of NT2 is only 4.29, while thean mark of ST2 is 6.43. It can
be concluded that the mean mark of NT2 and ST#estad strongly by the extreme
mark. Hence, the mean measure for NT2 and ST2isuikable in this case. The
median measure for NT2 and ST2 (each had mediak oh&) is more suitable than

the arithmetic mean measure.
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4.2.1.2 Measure of dispersion

The statistic of the mean or median is not suffitiéhe variability or spread in the
data also needs to be calculated. For exampléolibaiing set of scores: 17, 32, 34,
58, 69, 70, 98, 142 have the mean of 65. Anothesfsscores: 61, 62, 64, 65, 66, 68,

69 also have the mean of 65 (Robson, 1973).

1 Range

The simplest way to compute the variability in tfega is using ‘range’. Range is just

the difference between the highest and lowest sdétebson, 1973).

By looking at the extreme mark in table 4.2, we calculate the range of NT1 is 4

(=8-4); ST1is 7 (=9-2); NT2 is 5 (=6-1); ST2 i$6L0-4).

However, range does not give an exact calculatioaability in the data because it
just depends on the two extreme score values. Hearege is not a popular way to
measure the variability in the data. The most widmsled measure of variability is ‘the

standard deviation’ (Robson, 1973).

2 Standard deviation (SD)

This is the formula of SD (Robson, 1973):

1 N
S=\wv_1 > (z; —T)2

i=1
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Where:Sis standard deviatic i is the individual scoreT is the mean score, N is

—

the total number of scores,means ‘the sum of ¥ means “take the square root

of”.

The following table computes the SD of ST1, NT12Sdnd NT2 (N=7) (see next

page).
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Table 4.3:  Standard deviation table of ST1, NT1, ST2, an@NT
The individual mark = T; ST1 NT1 ST2 NT2
T, 4 2 5 4
T, 6 7 1 8
T, 7 9 5 5
T, 5 8 4 8
Ts 6 7 6 5
T 8 9 5 5
T, 8 5 4 10
Total marks =) T; 44 47 30 45
T = (Total marks) / N 6.29 6.71 4.29 6.43
Difference(D) =(Ti — T) ST1 NT1 ST2 NT2
D, 229 -471 0.71] -2.43
D -0.29] 0.29 -3.29 1.57
D3 0.71] 2.29 0.71] -1.43
D, -1.29 1.29 -0.29 1.57
Ds -0.29] 0.29 1.71] -1.43
D¢ 1.71] 2.29 0.71] -1.43
D, 1.71] -1.71 -0.29| 357
Squared differences = (D) ST1 NT1 ST2 NT2
(D,)? 5.22| 22.22 0.51 5.90
(Dy)* 0.08/ 0.08] 10.80| 2.47
(D3)* 0.51 5.22 0.51 2.04
(Dg)* 1.65 1.65 0.08 2.47
(Ds)* 0.08/ 0.08 2.94] 2.04
(De)* 2.94 5.22 0.51 2.04
(Dy)* 294 294 0.08] 12.76
Sum of squared difference <. (D)? 13.43| 37.43 15.43| 29.71
Variance = (T (D)%) / (N-1) 2.24|  6.24 257| 495
Standard deviation () =V variance 1.50 2.50 1.60 2.23

By looking at the standard deviatidg) {n table 4.3, we can see tt&of ST1 is only

1.50,Sof ST2 is 1.60. This means the variability in tharks of the students doing

ST1 or ST2 is small. This can be explained becthesgpatial text is too new to
students; so, the various levels of understandiagpatial text by each student do not

vary much. And, hence, the marks of the studentsgd®T1 or ST2 did not vary

206



Chapter 4: Result and Discussion

much. On the contrarg of NT1 is 2.50 an® of NT2 is 2.23. This means the

variability in the marks of the students doing NArd NT2 is large. This can be
explained that because everyone already knew thative text before doing the test,
the various levels of understanding the narraéxe by each student depends on his
or her previous English reading comprehension éepee. Some students have good
narrative reading skills, so they achieved venhhitarks in the narrative text. Others
did not have good reading skills, so they achideadmarks in the narrative text.

That is a main reason why the marks of the studdwiteg NT1 or NT2 varied a lot.

4.2.1.3 Significant analyses

Based on the table 3.2 and 4.1, a matched sulgeatnark table was produced as

following:

Table 4.4:  Matched subject pair mark comparison for ST1 aid.N

Pair Number ST1 | NT1| Comparison
Pairl (Student1-Student2) 4 2 +
Pair2 (Student4-Student3) 6 7 -
Pair3 (Student6-Student5) 7 9 -
Pair4 (Student7-Student8) 5 8 -
Pair5 (Student10-Student9) 6 7 -
Pair6 (Studentl1-Student12) 8 9 -
Pair7 (Student13-Student14) 8 5 +

L = frequency of the less frequent sign.
T= total frequency of both pluses and minuses.

p= probability of by chance obtaining L out of T.
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Based on table 4.4, we can see that L = 2 and Becduse the frequency of the less
frequent sign (pluses in this case) is 2 and fitedes and minuses is 7. From the
Probability Table which shows the value of tirebability of obtaining L out of a

total of T (Robson, 1973), we can have p = 0.454 @, T = 7). If the significance
level = 0.05, then it can be concluded that thalted the table comparing ST1 and
NT1 is not significant at the 5% level, i.e. a a@rtconfounding variable strongly

affected the dependent variable.

Table 4.5:  Matched subject pair mark comparison for ST2 aim@.N

Pair Number ST2 | NT2 | Comparison
Pairl (Student2-Studentl) 5 4 +
Pair2 (Student3-Student4) 1 8 -
Pair3 (Student5-Student6) 5 5 0
Pair4 (Student8-Student7) 4 8 -
Pair5 (Student9-Student10) 6 5 +
Pair6 (Student12-Student11) 5 5 0
Pair7 (Student14-Student13) 4 10 -

Based on table 4.5, we can see that L = 2 and Dec&use the frequency of the less
frequent sign (pluses in this case) is 2 and fitedes and minuses is 5 (ignoring
zero). From the Probability table, we can havelp(k = 2, T = 5). Like table 4.4, it
can be concluded that the result of the table comgp&T2 and NT2 is not significant
at the 5% level, i.e. a certain confounding vaeadirongly affected the dependent

variable.
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General comparison between ST and NT:

Table 4.6:  Matched subject pair mark comparison table betvgeand NT.

ST NT Comparison
+

ol

oo |o1|oo | |uifo|~|oo|o |~
++]1

o+

OO~ OO0 (0O |01N O |~

=
o
|

L=4,T=12, p=0.388.

The result is not significant at the 5% level, hessap = 0.388 > 0.05, so it can be said
that the confounding variable impacted the depetnaaimable. If there were 2 pluses
and 10 minuses (L =2, T =12, p = 0.038), therait be concluded that NT is easier
to understand than ST. However, table 4.6 showghkeanumber of minuses is 8, the
number of pluses is 4; it was hard to say wheth@obNT is better than ST, though
students achieved better results on NT. The catedigifl discuss this issue later after

analysing the qualitative data.

4.2.2 Qualitative results

The following opinion questions are used to askietils to compare narrative text and
spatial text (seAppendix |). Students are given this narrative text:
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‘Form A and Form D or Form C and Form B are insertedhrown quickly into the

hole on the wall and the box inside a rather bigwler.

And the equivalent spatial text:

Form A- _ [ the hole
} msertad or
Form D-) | are | hrow into )
Form C- Trown the wall
Form B- quickly | the box
inside
a drawer rather big

Based on the above example, students are reqoitstver these two questions:

1-Please rank the type of text by choosing one dfdse letters.

A. The narrative text igery much easier to understandhan the spatial text.
B. The narrative text igather easier to understandthan the spatial text.

C. The narrative text ia little easier to understandthan the spatial text.

D. The narrative text ia little harder to understand than the spatial text.

E. The narrative text igather harder to understand than the spatial text.

F. The narrative text igery much harder to understand thanthe spatial text.

2-Please give your comment about the spatial texhd the narrative text.
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Table 4.7 gathers the ranking opinion answers ftdrstudents:

Table 4.7. The ranking result table.

Student Ranking answer

Studentl

Student2

Student3

Student4

Student5

Student6

Student?7

Student8

Student9

Student10

Student11l

Student12

Student13

Student14

mO|®@mmO|/>» nowol> 0>

From the information in table 4.7, the studentsdiveded into two groups: group

supporting NT, and group supporting ST. These laogved in table 4.8.

Table 4.8:  Classified ranking result table.

Student Ranking answer
Students who stated| Studentl A
that NT is easier for | Student3 A
them to understand St dents A
than ST Student5 B
Student10 B
Student12 B
Student2 C
Student13 C
Students who state | Student4 D
that ST is easier for | Student6 D
them to understand St dent9 D
than NT Student11 E
Student14 E
Student?7 F
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Table 4.9 Percentage ranking result table.

Degree Selection | % selection

A 3 21.43%
B 3 21.43%
C 2 14.29%
D 3 21.43%
E 2 14.29%
F 1 7.14%
Total 14 100%

Table 4.9 stated the percent of students’ rankabgction. The figures in table 4.9 are

transferred into the following chart:

% ranking selection

7.14% A

oA
BB
ac
ab
BE
aF

14.29%

Figure 4.3: Percentage ranking result chart.

Figure 4.3 represents the same figures as in Ba8)éut in a pie graph. A, B, and C

supports NT; while D, E, and F supports ST.
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The selection of the extreme (A, F), i.e. those Wik that the text type they prefer

is very much better than the other text type.

The selection of the moderate (B, E), i.e. those think that the text type they prefer

is rather better than the other text type.

The selection of the mild (D, C), i.e. those whimkithat the text type they prefer is

just a little bit better than the other text type.

42.86% (7.14% + 14.29% + 21.43%) of students sugpbywhile 57.14% (21.43% +
21.43% + 14.29%) of students support NT. The peacgnof students who strongly

confirm that NT is much easier to understand thamsSery high 42.86% (21.43% +
21.43%). The percentage of students support SiSasgaite high 35.75% (14.29% +

21.43%), but they weakly confirm that ST is easiennderstand than NT.

These are the list of students’ real commeathered the comment opinion answers

of 14 students:

Studentl (A for ranking): “ Basically the narrative text is much easier to usi@ad
because everyone can easily understand it. Butderstand the spatial text you have
to be an expert about it and have to know the gyweay carefully. A person can not
understand the spatial text at first seen. Sdnktharrative will be better for several

reasons”.

Student2 (C for ranking): “ For narrative, it is using long sentence that idlharder

to read and understand. For spatial text, becasesengeds to transfer to logical
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thinking, that will be a little bit harder to userdo the test at first time. If | learn
spatial text more, that will be easier to underdtdre complex question, like ER-

diagram”.

Student3 (A for ranking): “ The narrative text is much easier to understanal tha
spatial text. Anyone can understand anything, wieaterritten by narrative text, on
the other hand spatial text needs to understaatiabbut signs, which are

complicated”.

Student4 (D for ranking): “ Spatial text is quickly for people to explain theaming,

but it is little difficult for reader to read”.

Student5 (B for ranking): “ The symbols of spatial text take a little time tapt,
some symbols are quite easy to follow, some shibeldnproved to be more easily
understand. When | do the test, | need to find whlee spatial no character to locates

according to its sign (1, 2, 3)".

Student6 (D for ranking): “Both of them are a bit confusing but equivalentigpa

understood what's going on”.

Student7 (F for ranking): “ A picture can be better than 1000 words. It's & fex

some with the spatial text. It is way easier thannarrative text”.

Student8 (A for ranking): “The equivalent spatial text is very complicatés hard
to remember the equivalent meaning of symbols.iBaase of narrative text, it can

be understood straight away”.
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Student9 (D for ranking): “First, the user should know all the meaning & th
symbols. After they learn it is quite easy to ustiend the meaning of the sentence by
the diagram. I think it is a good way in the tedahiaspect, there is no confused

meaning because by grammar or something”.

Student10 (B for ranking): “the spatial text is using so many symbols, hembé

hard to understand. Reducing symbols can changedheat much easier”.

Studentl1l (E for ranking): “ST easier to understand and simple number table t

make people understand the harder sentences”.

Student12 (B for ranking): “The narrative text can be easily understood it
meaning is about. The two actions are very cleacdmparing. The spatial text is a
little confused, it is hard to understand theytare actions, and the comparison is

also not very clear. The narrative text can betlgptmeaning after one time reading”.

Student13 (C for ranking): “Spatial text is not straight forward little atestt, but if
you get used to it sometimes you can find out tiewar more easily but not very
good on understanding more complicated stuff, tiaeaext is more common and

easy to understand. For different things, sometié&so redundancy’.

Studentl14 (E for ranking): “Narrative text is rather harder to follow than spatial
text because of wordings. Too much wording withgame vocabularies. But the
spatial text gives much easy to follow directioo@hswer questions. Except, some

notations used needs to be learned over time”.

215



Chapter 4: Result and Discussion

Explanation of student comments

Studentl: Although Studentl said that NT is much easier teustand; his NT result

is not high, but only equal to the ST result.

Student2: Student2 achieved very low marks in NT and an aemark in ST.
However, he still believes that NT is a bit eadi@ter, he added that if he can learn
more ST then it will be easier to understand g the ERD diagram. This is an
interesting point: although the ERD diagram is maahier to understand than the ST,
students still have to spend at least 1 monthyen ¢ake a course to realize it. Hence,

ST also needs to be trained properly to students.

Student3: Student3 had a good mark in NT, but a very poakrmaST. It is not
surprising that he ranks NT on top. It is also gueghat he did not do the ST test

seriously.

Student4: Student4 achieved a mark of 6 in ST and a ma&infNT. He also has a
rather high level of computer knowledge (see t&8ul¢. This can be a reason why he
achieved a good mark in NT. He judges that SThs better than NT, but he

contrasts that ST is difficult to read.

Student5: Student5 had business background but he know cemguite well (see
table 3.1), he achieved nearly full mark in NT amdaverage mark in ST. He chose
that NT is rather easier to understand than ST.é¥ew he still gave some positive

judgments about ST such as “some symbols in STute easy to follow”. He
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suggested ST needs to be improved, especiallyerefernumber; because he had to

spend more time to locate the reference numberitgitineaning in the ST test.

Student6: Student6 achieved quite a good mark in ST andrarage mark in NT. He
stated that both types of text are a bit confudig ST is a bit easier because he can

figure out the meaning.

Student?: Student?7 achieved a very good mark in NT and anae mark in ST.
Surprisingly, he ranked ST much better than NT witieason that a picture is better

than words.

Student8: Student8 achieved a mark of 4 in ST, but a vepndgoark in NT. He gave

the top rank for NT. He thought that the ST symlaséshard to understand.

Student9: Student9 had 7 for NT and 6 for ST, but he thouight ST was a bit
better. He stated that after understanding ST sisnliavas quite easy to understand
the meaning in ST. He also stated that ST was gotite technical aspect because

there is no confused meaning.

Student10: Although Student10 had 6 for ST, and 5 for NTshik scored NT easier
than ST. He reasoned that there are too many sgmb&T, and this make ST hard to

understand. He also said that reducing the syndohtake ST easier to understand.

Studentl1l: Studentll is a female without a computer backgtpshe achieved a

very good mark in ST, and an average mark in NTddudibtedly, she gave a high rank
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for ST because she thought that the reference nutalble can help readers to

understand harder sentences.

Student12: Student12 is also a female without a computer gpacknd. She nearly
achieved full mark in NT and an average mark in Biis demonstrated that to
achieve a good mark in the test, student don’'t neeshderstand the computer jargon
used in the test such as FAT, NTFS, basic volutee Unsurprisingly, she supported
NT. She must be very good at narrative text readorgprehension. She said NT is
easy for readers to see the structure of a sentemé= ST is not. Actually, ST is
devised to help people to clearly see the sentstngeture, while the word-after-word

narrative text can cause language ambiguity.

Student13: Student13 achieved very good results,10 for N@d,&for ST. He also
has a high level of computer knowledge (see taldlg this can help him to
understand quickly the computer technical wordd, thns he can answer the
questions easily. For him, ST is abstract and maightforward. This countered the
basic goal of ST, which is straightforward and ubayuous. However, he criticized
that the redundancy in NT is not good for undeditasn He also stated that ST can

help to find out answers easily, but not for untsrding. He chose to support NT.

Studentl14: Student14 only achieved a 4 in ST and 5 in NT. kase E to support
ST. Like Student13, Student14 stated that redundarding makes NT harder to
understand. ST could help to answer the questioitklyg. ST needs to be learned to

be useable.
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Qualitative analysis

The qualitative data is quite unsystematic, so hawthese above qualitative data be

analysed?

Bogdan & Biklen (1998) stated that qualitative daalysis is a process of
systematically arranging, organizing, and breakiogn qualitative data into
manageable units. Qualitative data analysis muptthealiscover what is important

and what is to be learned.

The next step is to classify and divide the quii¢adata into many themes or
subjects, which can be used to answer the resgagath. In order to limit the
interference in analysis due to the human langpagielem, researchers have to break
down the qualitative data into countable unitsategories like in close-ended
questions. Researchers need to clarify the speedids of the participants into many
manageable themes so that the research resulecsaeh clearly (Bogdan & Biklen,

1998).

Or in other words, the open-ended data should tiedsor ‘coded’ into several
categories. Codes are simply mnemonics labelsh#ocategories. For example, the
category ‘attitude toward the network’ could becdatenetw’. Everything that

belongs to one category should be grouped togsthtrat the researchers can read all

comments relating to ‘at-netw’, for instance (Test®90).

The categorized comments must be based on the gfafils experiment. The purpose

of comment categorizing is to help to answer tlseaech question. It also helps to
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focus the analysis to achieve the research goatsofR 1990). Because the pilot
experiment goal is to compare ST and NT, the stuclmmments are categorised into

three groups ‘supporting NT’, ‘supporting ST’, ‘giegtion for ST’ (see table 4.11).

The following table 4.10 breaks the raw qualitatilata above into a so-called
‘comment codé The purpose of comment code is to help coungind categorising

the qualitative data just like the quantitativeadat

Table 4.10 Comment code table.

Comment Code The real comment of student

“Basically the narrative text is much easier to understand because
StudentlCommentl | everyone can easily understand it”.

“But to understand the spatial text you have to be an expert about
StudentlComment2 | it and have to know the syntax very carefully”.
StudentlComment3 | “A person can not understand the spatial text at first seen”.
StudentlComment4 | “So, | think narrative will be better for several reasons”.

“For narrative, it is using long sentence that will be harder to read
Student2Commentl | and understand”.

“For spatial text, because user needs to transfer to logical thinking,
Student2Comment2 | that will be a little bit harder to user to do the test at first time”.

“If I learn spatial text more, that will be easier to understand the
Student2Comment3 | complex question, like ER-diagram”.
Student3Commentl | “The narrative text is much easier to understand than spatial text”.

“Anyone can understand anything, whatever written by narrative
Student3Comment2 | text”.

“on the other hand spatial text needs to understand a lot about
Student3Comment3 | signs, which are complicated”.
Student4Commentl | “Spatial text is quickly for people to explain the meaning”.
Student4Comment2 | “but it is little difficult for reader to read”.
Student5Commentl | “The symbols of spatial text take a little time to adapt”.
Student5Comment2 | “some symbols are quite easy to follow”.

“some symbols should be improved to be more easily understand.

When | do the test, | need to find where the spatial no character to
Student5Comment3 | locates according to its sign (1, 2, 3)".

“Both of them are a bit confusing but equivalent spatial |
Student6Commentl | understood what's going on”.
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“A picture can be better than 1000 words. It's a fact and some with

Student7Commentl | the spatial text. It is way easier than the narrative text”.
Student8Commentl | “The equivalent spatial text is very complicate”.
Student8Comment2 | “It's hard to remember the equivalent meaning of symbols”.
Student8Comment3 | “But in case of narrative text, it can be understood straight away”.
Student9Commentl | “First, the user should know all the meaning of the symbols”.

“After they learn it is quite easy to understand the meaning of the
Student9Comment2 | sentence by the diagram”.

“I think it is a good way in the technical aspect, there is no
Student9Comment3 | confused meaning because by grammar or something”.

“the spatial text is using so many symbols, hence a bit hard to
Student10Commentl | understand”.
Student1l0Comment2 | “Reducing symbols can change the way at much easier”.

“ST easier to understand and simple number table to make people
Student11Commentl | understand the harder sentences”.

“The narrative text can be easily understood what the meaning is
Student12Commentl | about. The two actions are very clear for comparing”.

“The spatial text is a little confused, it is hard to understand they
Student12Comment2 | are two actions, and the comparison is also not very clear”.
Student12Comment3 | “The narrative text can be got the meaning after one time reading”.
Studentl3Commentl | “Spatial text is not straight forward little abstract”.

“but if you get used to it sometimes you can find out the answer
Student13Comment2 | more easily”.
Student13Comment3 | “but not very good on understanding more complicated stuff”.
Studentl3Comment4 | “narrative text is more common and easy to understand”.
Student13Comment5 | “For different things, sometimes is too redundancy”.

“Narrative text is rather harder to follow than the spatial text

because of wordings. Too much wording with the same
Student14Commentl | vocabularies”.

“But the spatial text gives much easy to follow directions to answer
Student14Comment2 | questions”.
Student14Comment3 | “Except, some notations used needs to be learned over time”.
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This is a comment classification table based on T&b4.10:

Table 4.11: Comment classification table.

StudentlComment4
Student3Comment1
Student12Commentl
Student12Comment2
Student8Commentl
Student13Commentl
Student13Comment3
StudentlCommentl
Student3Comment?2
Student13Comment
Student8Comment3
Because NT is more common | Student12Comment
Because people can not Student1Comment3
understand the ST the first Student2Comment?2
time Student8Comment?2
StudentlComment?2
Student2Comment3
Student3Comment3
Student4Comment2
Student5Comment1
Student9Comment1
Student9Comment2
Because people must Studentl0Comment
NT is easier to understand all the ST Student14Comment
understand than ST symbols before reading ST 3
Student2Comment1
Student4Commentl
Student5Comment?2
Student6Commentl
Student7Comment1
Student9Comment3
Studentl3Comment2
Studentl1Commentl
Studentl4Comment2
Student13Comment
ST is easier to Because redundancy make Studentl4Comment
understand than NT NT hard to understand 1
Student5Comment3
Suggestion for ST Student10Comment?2
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There are a lot of comments (24 comments) that@euppr in the table 4.11. Out of
these 24 comments, 5 comments said that NT isrdastause NT is more common, 3
comments said people can not understand ST theifirs, and 9 comments said that

people must understand ST thoroughly before reasling

There are 11 comments supporting ST in which 2 cemestated the redundancy in

language making NT harder to understand.

There are 2 comments suggesting that ST needsitogdoeved to become useful.

Note the comments of a student are not always correlipg to his or her
quantitative result, or the ranking choice answarstudent may have a poor mark on

ST, but still give positive comments to ST.

4.3 Discussion

Based on table 4.6 and table 4.11, the candidaterstands that there are many

shortcomings in the pilot experiment method, whiah not be solved easily.

As stated in table 4.6, because p = 0.388 > 0.@besquantitative results are not
significant; this means that certain confoundingalaes strongly affect the
independent variable. We can not see clearly wiiafiocinding variable strongly

impacted the dependent variable until we read tilndesit comments in table 4.11.

The first shortcoming of the experiment method tias it could not limit one of the
strongest confounding variablethé previous experience Students used narrative

text for many years, but they only had 15 minutele&rn the spatial text before doing
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the ST test. As a result, it was very hard for etid to understand ST. This would
significantly effect the evaluation of studentsth®lugh the candidate instructed
students carefully 15 minutes before they did &sst it was not very easy for them to
realize a new spatial technical writing languadéedent from the traditional narrative
language just in 15 minutes. These were demondtnat@ble 4.11, a lot of students
stated that they need to understand ST carefufty&eloing the test. They also
confirmed that NT is more popular, and they caneusiéind it straight away. This
gave too many advantages for NT, and that is winyesits achieved better results on

the NT test.

The second shortcoming was that, the STW symbe@ld unsthe test are just a very
small part out of all developed STW symbols. Thhe,candidate could not check all
the STW symbols. Beside, people spend years and yeaizing the narrative text.
Then, ‘how can people achieve the expert levellToSthey achieved the expert level

of NT?’ is a big question.

Third, the design of STW symbols may not be goaaligh. Some students complain
that the STW reference numbers can make it harthén to understand because they
have to spend quite a lot of efforts in matching téference numbers with the

concepts in the concept reference list table irsghegial text.

In addition, because the candidate managed totkegpilot experiment as fair as
possible, in the 15 minute instruction, the cangidhd not explain the ability of STW

in limiting the structural language ambiguity (ésted in section ‘STW grammar’) to
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students. That is also one of the main reasonssivdents have not seen the

advantages of ST.

Moreover, the low experiment budget also contribuitethese shortcomings. The ten
dollar reward only attracted a few students to ddghminutes for the experiment. It

would cost more if students are required to speackrtime in the experiment.

Next, as discussed in the section “DevelopmenfldW3echnique”, not all English
grammar structures can be represented by the ¢ 8T technique. For example,
how can a writer represent interrogatives suclwa®, what, when, etor

conjunctions such atéwever, hence, thus, eic STW?

In fact, it is quite difficult to analyse some coewEnglish grammar structures by
sentence diagramming or STW. However, because 3ihéfits the good characters
of the traditional narrative writing such as ussiigple sentences and clear grammar
structures, STW forces writers to use simple amdtdbnglish sentences to create a
STD. Thus, all spatial sentences in a STD shouldsb®mple as possible. In addition,
because writers may not know how to write spatialgomplex sentence in STW,
they may prefer to write spatially simple STW secgs. This can be good for

readers, because readers prefer to read simpkensest

Finally, as mentioned in chapter 1, STW is onlysfeke if it is supported by a
software. This so-called STW software will helpters to create STD, and then
readers can efficiently manipulate concepts in 81i® by using functions of STW

software. However, because of the limited resefanct, the candidate could not
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create a such STW software. The spatial texts uste pilot experiment were
designed manually by hand on the paper. As a restutients do not have a tool for
effectively manipulating the concepts in theseigpgxts. This is one of the main

reasons why students have not seen the benef$\of

However, if you look at Figure 4.1 and Figure 42iatn compare the mean and
median mark of ST and NT, you can see that thetgatwve results are not too
negative. Although students only have 15 minutggetcacquainted with ST, they did
the ST test quite well. For example, the mediarkm&ST2 is the same as NT2,

while the median mark of ST1 is just 1 mark loweart NT1.

Moreover, although a lot of students can achielsetter mark on NT, many of them
gave positive comments to ST, as stated in talite. Ahat was enough

encouragement to continue the research in theefutur

The final conclusion is that because the quantgatesult is not significant, the
candidate can not approve that ‘ST is easier t@tstand than NT’, but also can not
reject it. Although Table 4.11 figures stated thmany students didn’t like ST, this
may not be because ST is not good but becausd#weynot thoroughly understood
the ST symbols. So, a more thorough experimentldhimimplemented to evaluate
the questions of this thesis. In that experimentjents must be trained in ST
properly, and all the ST symbols must be checkédt Tuture experiment will

certainly need a lot of budgets and time.
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4.4 Summary of this chapter

This chapter outlined the result analysis and disicun of the actual pilot experiment.
The quantitative data was analysed by measuringatéandency and dispersion to
compare the reading performance between the nariatkt and the spatial text
written by STW. The student comment qualitativeadafs broken out into the
comment codes to analyse how students evalua®&Ttiétechnique. The discussion
section then investigated the research methoddcgrings withdrawing from the
result analysis. The discussion section also sugdd®w the future experiment

should be implemented in order to limit these stwrtings.
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Chapter 5: Future Work

As mentioned in chapter 4, the exploratory studgl@mented in this thesis showed
that there were many shortcomings that preventegitbt experiment significant.

The followings are the list of these shortcomings:

- The previous narrative reading experience ofettglcould help them to achieve

better scores on narrative test.
- Only small numbers of all developed STW symboésewsed in the test.
- The design of STW symbols may not be good enough.

- The ability of STW in solving the language ambiginas not been explained to

students.

- The time to instruct STW symbols to students teaslimited.

- Not all English grammar structures can be reprieseby STW technique.
- There is no software supporting STW technique.

The goal of STW is to help writers to produce sgddagchnical documents that does
not have language ambiguity and can help readegBitiently manipulate the
concepts. To be able to achieve this goal, intheé work, the candidate has to solve

all the shortcomings mentioned above.
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The followings are the summaries of all works thadidate needs to do in the future

research:

First, STW needs to be expanded to be able toseptall basic English grammar

structures.

Second, STW technique needs to be modified andigrued based on the comments

from the students in the current exploratory study.

Third, STW software needs to be developed to heitemto create STD, and help

reader to efficiently manipulate the concepts iibST

Finally, a realistic full-scale experiment shoukl dbnducted to test whether STW can

help to remove the language ambiguity and effityemianipulate concepts in STD.

5.1 STWsoftware

The STW technique mentioned in this thesis isgusteoretic foundation, but STW
will not be feasible if it is not supported by acaled STW software. The STW
writers can not use Microsoft word or the likesteate ‘spatial technical document’
(STD) because that would be very laborious and-tioresuming. Second, concept
map software or sentence diagramming software oabenused to create STD.
Sentence diagramming softwares such as Sendrawrme@tDrawV are only used
for drawing sentence diagrams; and other conceptsoeiwares such as CMap tools
or Inspiration are only used for drawing conceppsda hese softwares use a lot of

heavy graphical components. There are thousansisnbénces in a technical
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document and it will be impossible to use any secgaliagramming software or
concept map software to create a very big STD. & lgeaphical softwares can run
very slowly when it is used to draw too many STWteaces. In addition, because
STW syntax is quite different from sentence diagrang syntax or the spatial
representation of concept map, it will be very awakivand difficult to draw STW

sentences on sentence diagramming software or gbmap software.

Hence, a software that can do all the hard worlSfow writers should be developed
to make STW technique feasible. STW software shbaldsed to write (not draw)
spatially all sentences in a technical documenat BT W software should also limit
the drag-and-drop graphical components as mucbsshe, so that it can be run

smoothly even though it contains many STW sentences

Moreover, STW only solves the structural ambiguatyt not the lexical ambiguity.
The lexical ambiguity problem can only be solvedriggrating a dictionary utility

into the STW software. The following explains thiearer.

5.1.1 The Dictionary Utility on the STW software

The STW technique can be implemented on softwaiehwhtegrates thdictionary
utility. The writer can map all words in the STW diagraman exact specific meaning
in the dictionary utility. In that case, the reazlean clearly see the meaning of the

unfamiliar or ambiguous words, and thus it can helpmit the lexical ambiguity.

For example: the wordankK is ambiguous because readers don’t knovaink

meansthe side of the rivéor ‘the place to store moneyf the STW software has a
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dictionary utility, then it can help writers to rene this lexical ambiguity. When a
STW writer writes a spatial sentence in STW sofewaie/she has to match or refer all
words in that spatial sentence to the exact meanmthe dictionary utility. This
word-matching job will be done by the writer. Theaders just need to point the
mouse cursor to the word to check what real meathi@gvriter wanted to give to the

word. Let see this hypothetic STW software:

Tom

p»the bank

Dictionary

bank

1. Place stores money

2. Side of river

Figure 5.1: A figure showing how a word is matched with a megnn a

dictionary in the hypothetic STW software.

In this case, when the reader moves the mouserdortite word bank, the STW
software will point to the specific meaning of tlverd ‘bank. The readers will know
that the writer meanthe bankas ‘the side of river but not the place to store

money.

Second, if a dictionary does not contain a word #hi@chnical document wants to

refer to; the writer has to add that new word vitshmeanings to the integrated
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dictionary. If a current word in the integratedtthoary does not have an additional
meaning that a technical document wants to refeh®writer has to add that new
additional meaning to that current word in theidizary. The dictionary utility must
have a function that allows writers to add new w8asdnew meanings of a word into
the dictionary. For example, if a technical docutneants to mention a computer
word ‘bank which means The collection of memory chips or modules that mgke
block of memory(quoted fromhttp://www.ontrack.com/(“Term and Definition”,
n.d.), the writer has to add that new meaning efword bank into the integrated
dictionary if the current wordoank in the dictionary has not yet included that new

meaning.

Third, one important point that STW writers shokép in mind is that, the writer

must match very specifically a word in a STD tgadfic meaning of a word in the
dictionary. For example, the sententfea’volume is formatted by FAT or FAT32 or
NTFS, then that volume can become FAT volume oBEA®Iume or NTFS volume

respectivelyis spatially written as following:

FAT l -FAT volume
A volume__is foinmted »[FAT3Z |:> <> can become » [(FAT32 volume
Y NTES

NTFES volume

When a reader moves the mouse cursor to the V¥iogirne word of the above spatial
sentence, the dictionary utility in STW softwares i@ show the meaning of that word
as: "An area of storage on a hard disk. A volume is &ted by using a file system,
such as FAT or NTFS, and has a drive letter assidoét. You can view the contents
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of a volume by clicking its icon in Windows Exptasein My Computer. A single
hard disk can have multiple volumes, and volumesatso span multiple disks

(“Volume Definition”, 2002). The following hypothietSTW software shows that:

FAT -FAT volume
A volume_is tb:;natted FAT32 :D <> canbecome | £ AT32 volume
| ¥
NTFS NTFS volume
Dictionary
Volume

1. The amount of 3-dimensional space
occupied by an object.

2. A book as a physical object.

'_
]
]
]
]
]
]
]
]
]
]

3. An area of storage on a hard disk. A
volume is formatted by using a file
system, such as FAT or NTFS, and has a
drive letter assigned to it. You can view
the contents of a volume by clicking its
1con in Windows Explorer or in My
Computer. A single hard disk can have
multiple volumes, and volumes can also
span multiple disks.

Figure 5.2: A figure showing how word is specified in the byipetic STW software.

The writer should not match the firstolumeé word of the above spatial sentence to a
general meaningthe amount of 3-dimensional space occupied by gttif that
‘volume word in the dictionary. This is because the writants to mearvolume as

“an area of storage on a hard disko he/she must match very specifically the word
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‘volume in the spatial sentence to the specific meaninipée dictionary utility. If the
writer does that properly, he/she can help readensanipulate efficiently the word
‘volume in the dictionary. When readers search falumeé with meaning ‘an area

of storage on a hard diskthey can see a list of concepts refers to thedmng.

Nevertheless, when a reader point the mouse ctosbe word FAT volumé the
dictionary utility must show specifically to an dapation for the FAT voluméword
(see the below Figure 5.3), but not show the mepoirthe first Yolume word as the
above case. To sum up, the writer must be as spasipossible in word matching

job, because this will be very important for reader manipulate the concepts

efficiently.

,l AT FAT volume ...,
. Y can become '
A volume__15 .t-;;i;;gﬂzsd_,k.m: ) <> ———"" » |FAT32 volume |
NTFS b
LNTFS volume )
Dictionary
FAT volume ,
1. A volume formatted under FAT (file o J | .. ... J

allocation table).

Figure 5.3 A figure showing how word should be matchedecHically as possible

in the hypothetic STW software.
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Beside, if a STD is written by many technical wistethen all writers have to
consistently control the words or concepts in th® SThat is, two or more different
words that share the same meaning should be réfer@nly one sharing meaning in
the dictionary. For example, sometimes the wprdgrani is written as

‘applicatiori, ‘ software, or ‘systerhby other writers. All these wordspfogram,
‘applicatiori, ‘ software and ‘systerf) have to refer to one sharing meaning (for
example, instructions that tell a computer what to’dim the integrated dictionary;
this sharing meaning may belong to the wgnabgrami. If this requirement is well
performed, it will be very useful for readers tonipaulate and control the concepts in
the STD. For example, when a reader clicks the mgadimstructions that tell a
computer what to dmf the word prograni on the dictionary in a specific STD,
STW software can search and list every spatiaksestthat contain at least one of
these words frogrami, ‘ application, ‘ software and ‘systern). The readers will have
a full list of a knowledge block mentioningrogrami in that particular STD. To sum
up, writers have to base on the real meaningseohttrds, but not on the morphology

of the words.

5.1.2 The function of STWsoftware in removing the language

reference ambiguity problem

As mentioned in the “Result and Discussion” chamkhough the reference number
was devised in order to solve the reference amtyigmoblem of language, many
students complained that the STW reference nuntbatgroposed early in the

current research can make them confused when gdWriSTD. One of the
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characters of language is its implication. For egl@nthese two sentence3rily files
or folders on NTFS volumes can be either compressedcrypted. If you copy a
compressed file or folder to a FAT volume or FAV8Rime, that file or folder will be

uncompressetare written spatially as following:

NTES volume
Files on _compressed
] can be oted
Folders | EnCrypte
only
compressed
a file _
" 5 - il be
X e » Wi
" | 'La foldis > {3} uncompressed
= |

1o
ra FAT volume

ta FAT32 volume

In the narrative text, the readers have to dechaethe word compressed filan the
second sentence igé file on NTFS volumeHowever, in STW, because STW
requires writer to explicit his/her ideas, the @ribhas to somehow let the readers
know that the wordscompressed filen the second sentence thé file on NTFS
volume mentioned in the previous sentence. Becauseaeternumber is good for
solving the reference ambiguity problem in langydlge candidate will not abandon
reference number technique being adopted earhyisrttiesis. However, the candidate
will use the reference number in a different walye Tandidate can solve this

reference ambiguity problem by using reference remob a kind of identification
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(ID) for each word, and then using that ID to remdive implication as much as

possible.

For example, when a reader move the mouse cursbe wword file’ in * compressed
file’ in the second sentence, the STW software will-ppghe unique ID of the word

‘file’ in ‘the file on NTFS volumaen the first sentence. Let see this hypothesi8VST

software.
NTES volume
@‘ i ou] compressed
clllgeececrmmnnnm . oo ileg- |’ .
T ) :I:. Cat hE" p i
. ; Fc\ide-fq ] | '..‘llC!'}'PTq. o >
Y _ only
Ta 18
compressed
Y a file N will be
You —— = — “uncompressed
a folder 1 -
1o
-a FAT volume
-aFAT3IZ volume

Figure 5.4 A figure showing how reference ambiguity is resal in the

hypothetic STW software.

The dashed double arrow show that the wéles' in the first sentence can be

replaced by the ID 11, or the ID 11 stands for thatd. The dashed single arrow,
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which links from the wordfile’ in the second sentence to the ID 11, means liaht t

second wordfile’ has the same meaning as the first wditd’:

Note the ID is different from the general meaning ef@d in dictionary, because the
meaning of the ID equals sum of all meanings cotimg¢o the word with that ID.

For example, the ID 11 meattise file on NTFS volume that can be compressed or
encrypted When writing a spatial sentence, a writer shalldays ask the question
“what is this word means specifically?”. To sum upthe future research, concept list
will not be used like it was in the early pilot epence because the concept list can
confuse the readers. However, the language refeqgmoblem can still be solved by
forcing the writers to assign a unique ID for therdvhe/she wants to refer to like the

above instruction.

Another important point in revising the STW techregs that, each spatial sentence
needs to express one and only one thought (a theuglsentence). That means each
subject in a STW should only have one verb, noestib$ allowed to have more than
one verb. For example, the following STW sentergiagiearly in the current thesis
contains two thoughts because the subatdluméhas two verbsis formatted by

and ‘contains.

FAT l FAT volume
A volume__1s formatted »FAT3Z |_> < become » LFAT32 volume
by NTFS
contains NTFS volume

-Files
{-Foldcrs
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The above spatial sentence should be separatethvinteentences like the following:

FAT -FAT volume
A volume 1s fm]?l;ﬂtwd > {F;—"&TSJ <> can become » [FAT32 volume
y NTFS

-NTFS volume

A volume >
-Folders

contains {'Pﬂﬂ

By expressing each spatial sentence for each thdkgtthis, a writer can limit some
confusion for readers because readers prefer terstachd completely one thought

before moving to the other thought.

In addition to the main functions such as refertimgwords to the dictionary utility
and controlling the concepts as mentioned abovey Saftware can integrate other
supplementary functions that help writers to lispelling and grammar errors in
technical documents as much as possible, jusspkding and grammar checking
function in Microsoft Word. For example, when atericreate a spatial sentence of
‘These goosesost 500 dollars STW software will generate an error messageirequ
him/her to changegoosesto ‘geesébecause the plural ofboseis ‘geesénot
‘gooses With the support of the spelling and grammaraktieg functions, writers

can save a lot of time in producing spatial tecaihitocuments.

Finally, after STW technique was improved to ablegpresent all basic English

sentences, and after the candidate has alreadiogeden first basic STW software

239



Chapter 5: Future Work

that underlines STW technique; the candidate hds t@full-scale experiment to test

the usefulness of STW technique.

5.2 The future experiment

As mentioned in chapter 1, because of the limigsgarch fund, the candidate could
not implement a full-scale experiment in orderdgsttwhether STW technique can
help readers to efficiently manipulate the concepis to remove the structured
ambiguity existing in the narrative text? The catrexploratory study implemented in
this thesis has not answered that question yetomhepurpose of the exploratory
study (but using the basic quantitative and qualgamethod) is to test how students
reflect to the STW technique, and it will be usedrefining the STW technique in the
future. The future full-scale experiment must ansgampletely the question stated

above.

There should have more subjects (probably 200 pg¢agtending the future
experiment. The subjects must be realistic peaptl as managers, employees
working in many different types of companies. Alétsubjects should take the test in
that experiment at the same time, unlike the gailbf experiment where only two or

three subjects take the test at a time. This chntbeaget the result as fair as possible.

Besides, the current research only focuses onraependent variable that is the
types of text. However, the future research shaidd evaluate how computer

knowledge, gender and English ability affect thpexkment result. Thus, the future
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research will have many independent variablesjusbtone like the early pilot

experiment.

In the future experiment, a long STD consistingibtypes of STW sentences needs
to be developed as the experiment instrument. ©heapt reference list technique
used in the early pilot experiment will be remov&de STD will be designed inside

the STW software as mentioned above.

The instruction document will represent the exasplieall the developed STW
symbols. All the subjects will be trained in marayd (probably 10 days, 2 hours a
day) in order to deeply understand the STW techmidihe subjects should be able to
see the ability of STW in solving the language ajalty and the inefficient concept
manipulation problem. In this training session salbjects will also be tested to see if
they could understand completely the STW technidjhe. subjects also learn how to
use fluently functions in the STW software so tiaty will know how to manipulate
the concepts in STD. Only subjects who understaodgsly STW technique are

allowed to attend the real experiment.

Unlike the early pilot experiment in which subjedid the reading test using pens and
papers, all subjects will do the reading test ammuoters in the future full-scale
experiment. The subjects will use the functionSTW software to manipulate

concepts in the spatial text designed for the &igxperiment.

Each subject should be awarded well for attendiegetxperiment. For example, each

subject can be paid 30 dollars for each trainirsgis® and 50 dollars for doing the
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real reading test. The advices from the Statis@maisulting Service in designing the
experiment and analysing the experiment resultlshalgo be taken into account and

applied properly in the future full-scale experirhen
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Chapter 6:  Conclusion

The main purpose of the research was to devel@vaechnical writing technique

for solving the language ambiguity and inefficienhcept manipulation problem
which could not be solved properly by using thelittanal narrative technical writing
technique; and conduct an exploratory study tohest a typical student responses to
that new technique and to identify key issues tiothier investigations in the future

research.

As a result of this research, a new technical mgitechnique called spatial technical
writing (STW) has been developed, and an exployatturdy has been implemented to

test how a typical student responses to STW.

The STW’s syntax is similar to but simpler than seatence diagramming
technique’s. STW forces writers to consistentlywvgltloe clear relationships among
concepts in a spatial text created by applying SAWpatial text, thus, can help
readers to efficiently manipulate the concepts élencept map. In addition, STW
also inherits good characters of the traditionatatave technical writing technique
such as using short simple words and sentencese¥&nwone important point to be
kept in mind, the proposed STW is not a full-fledgeethod because STW was
created from an iterative, reflective process, ihe technique was refined through
feedback opinions. Hence, STW has not been abkptesent all types of English

grammar structure. Currently, STW can only reprebasic English grammar
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structures such as subjects, predicates, adjectidesrbs, conditional sentences (IF),

comparative sentences, etc.

The exploratory study used a small pilot experinte#ed on some basic quantitative
and qualitative measure methods. The quantitagiselt showed that students
achieved a little higher mark in narrative textrtlspatial text. However, the
qualitative result explained that students haveunaerstood properly the STW; and
that is the main reason why students achieved higlaeks in narrative text test. The
research result required that there is a good netasbroaden the experiment because

the experiment result was not significant.

Though there were some limitations expressed impillbe experiment, this research
made two contributions in the Information SystemeaaThey are the theoretical and

practical contribution.

The theoretical contribution of the thesis is tkeelopment of a coherent novel
technical writing technique and its justificationterms of existing literature. As
mentioned in section 3.2.3, a variety of Englishteaces were represented in STW.
The STW technique can help to remove structurguage ambiguity and inefficient
concept manipulation in the technical documentheOtesearchers can thereby
investigate critically STW and test the STW usedsin Besides, as stated above, the
STW technique has not developed fully; some Engjistmmar structures have not
yet represented in STW. Other researchers cangdisacther this matter. In addition,
a part of the research question, which stated venethnot STW technique can help

to remove the language ambiguity and the ineffitceemcept manipulation problem
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often existing in the narrative text, has not baeswered properly because the pilot
experimental result was not significant. Other aesleers can implement a full-scale
experiment to test the usefulness of STW. In thatré full-scale experiment, the
STW technique needs to be instructed properly peement participants so that they
can thoroughly understand the STW technique befoireg the experiment test. The
future experiment also needs to check all typeSTalV symbols, not only a few

limited symbols being used in the early pilot expent.

The practical contribution, only partially subsiated, is that technical writers can
apply this new technique to create well-structispeatial technical documents which
do not have the language ambiguity and inefficaamtcept manipulation problems
existing in narrative technical documents. Readeyg then be able to more easily
and efficiently understand the technical knowledg@esented in spatial technical
documents. This thesis implemented a pilot experiteecompare the reading
performance between STW and traditional technicélng. Although the result of

the quantitative experiment is not significant; tjualitative results stated that there is
a potential for STW to replace the traditional t@chl writing technique in the future,

because many student comments ranked ST is HedieNT.

Moreover, a software that underlines the STW tegpimineeds to be developed. This
is because STW will not be practical if it is drabyhand or on paper. STW only
helps to limit the structural language ambiguity bat the lexical ambiguity. STW
software with an integrated dictionary utility leetonly solution that can solve the

lexical ambiguity created by writers. In additidhe future STW software should help
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readers to effectively manipulate the conceptsgrruns in the spatial technical

documents as stated in the “Future Work” chapter.

The implication of STW software is that it can hpgople to gradually unify all the
technical knowledge by utilizing the Internet. iitagine an online network where all
technical concepts are consistently linked togethleis can be supported by the web-
based STW software. All the technical knowledgecepts are controlled and tidy. |If
that spatial knowledge network comes to be truen feople can have a very

powerful tool for speeding up their technical knedge learning processes.

Finally, if there are a technique and software taat help people to accelerate the
reading comprehension process of technical docusntrgn people can solve a big
problem nowadays, that is, how to digest the tesdirkinowledge in the shortest time

and with the lowest effort?
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University of Wollongong
Research Participant Consent Form
Consent Form

“Comparing the comprehension of readers on
a traditional narrative text with a novel spatial text.

by
Hung Ha

| have been given information about experimental project title and discussed
the research project with Hung Ha who is conducting this experiment as part
of a Master by Research supervised by Associate Professor and
Doctor in the School of Economics and Information Systems at
the University of Wollongong.

| understand that, if | consent to participate in this project | will be asked to do
a reading test with giving the permission to the researcher to record my test
result.

| have been advised of the nature and purpose of this study, and have had an
opportunity to ask Hung Ha any questions | may have about the research and
my involvement in it. On the basis of what | have been told, | am satisfied that
my participation in this study will be harm or disadvantage me in any way.

| understand that my participation in this research is voluntary, | am free to
refuse to participate and | am free to withdraw from the research at any time. If
| have any inquiries about the research | can contact Hung Ha on
, Associate Professor , and Doctor
on
. If 1 have any concerns or complaints regarding the way the
research is or has been conducted, | can contact the Complaints Officer,
Human Research Ethics Committee, Office of Research, University of
Wollongong on 02 4221 4457.

By signing below | am indicating my consent to participate in the research entitled
“Comparing the comprehension of readers on a traditional narrative text with a
novel spatial text”, conducted by Hung Ha as it has been described to me in the
information sheet and in discussion with Hung Ha. | understand that the data
collected from my participation will be used for thesis, and | consent for it to be
used in that manner.
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APPENDIX B: Instruction Paper for Narrative & Spatial Text
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1-Spatial representation for Normal sentence pattén English

A typical English sentence has this structure:

Subject Verb Compliment modifier (Active voice)
You must install  the program on the PC

In the active voice sentence:

-Subject is often a person or thing that does thiem

-The action is the verb.

-The subject precedes the verb (in the case of @mds) the subject [you] is
understood, example “install the program on the)PC”

-The compliment follows the verblote: Every sentence does not require a
complement (ex: “the hyperlink is blinking”), therb “blink” in this case is
intransitive verb which doesn’t need a complement

-The complimenCANNOT begin with a preposition.

-The modifier tells the time, place, or mannerhef aiction (it means the modifier
modifies the verb). It is often a prepositionalgde which is a group of words that
begins with a preposition and ends with a noun.

-Example of modifier “You must install quickly tiprogram on the PC at
31/12/1999”, “on the PC” is modifier of place, ‘31/12/1999” is modifier of time, &
“quickly” is modifier of manner(adverb).

In the passive voice sentence, the complimenttigipiine beginning of the sentence.
-Ex: “The program must be installed on the PC”

These are spatial representations for these norfablish sentences.

-In the sentence “You must install the programl@RC”, the verb is represented by
sitting on a single arrow. The arrow direction gresn subject to the complement in

a sentence. Because the modifier modifies the werthere will be a link between the
verb and the modifier. The preposition will sit@m arrow that links the verb with the
noun of the modifier preposition phrase.

You must install

» the program
on

the PC

-In the sentence “install the program on the P@,den’t need to represent the
subject in spatial sentence.
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install » the program
lon

the PC

-In the sentence “the hyperlink is blinking”, werdoneed to represent the
complement in the spatial sentence:

is blinking >

Thehyperlink

-In the sentence “You must install quickly the marg on the PC”, the modifier of
manner (adverb) “quickly” is represented biyam-arrowline that links it with the
verb.

You must install

» the program
on

quickly thePC

-In the passive voice sentence “The program musidialled on the PC”, the verb &
the preposition will sit on an arrow that link thebject (the complement in active
voice) with the noun of the modifier prepositiorrae.

The program__Must be installed on

> The PC

-But in the sentence “The program must be installethe PC by the technician”, we
represent it like the active sentence but the stilbjed the complement is reversed.

The program__Must be installed by

lon
thePC

» thetechnician

"

-For the prepositions such as “from”, “to”, “on’in®, “out”, “into”, “out of”,

“around”, etc, the way of spatial representatioals® depended on whether that the
prepositionmodifies the noun or verb

For example 1, “push the button on the screen”,

+“on the screentioes not modifyhe verb “push”, but it modifies the noun “the
button”. In this case, the preposition “on” wilt sin the arrow linking the 2 nouns-
“the button” & “the screen”.
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on

—M» the Tutton

the screen

For example 2, “You can transfer pictures on a carteea computerote that:
preposition “to” modifies the verb “transfer”.

You can transfer > pictures
to on
acomputer acamer

For example 3, “The earth goes around the sun”,

Theearth goes around | thesun
For example 4. “You can send the file to thevoek”
You —Ctansen , thefile
to
the network

2-Spatial representation for Adjective pattern

-“A big man is entering a store”

In the narrative sentence, adjective often staefisré a noun to modify that noun.
In the spatial sentence, the adjective is repregdoy anon-arrow linethat connects
the adjective with the noun that the adjective rfiesli

is entering

A man » Astore

big
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3-Spatial representation for COORDINATOR pattern-MD” & “OR”

The coordinator “AND”
-The word AND is used as a function word to indécabnnection or addition.
Narrative sentence: ‘The text and graphics are inserted in the printat@a”

- In the spatial text, the symbo{ " is used to represent “AND”
Spatial sentence:

Texi-

are inserted in __ Theprintable
- area

Granhic-

The coordinator “OR”

- The word OR is used as a function word to indieast@lternative <coffee or tea>
<sink or swim>

Narrative sentence: “Tom or Mary brings a pen and a paper”

- In the spatial sentence, the symb[ﬂ is used to represent “OR”
Spatial sentence:

Tom _ -A Pen
brings

Mary -A Paper

Note: The symbol { or* [ can be positioned in many different directions.

For example, “PC or Laptop” can be positioned as:

PC
PC Laptop P|C L | )
aptor
Laptop L
-PC
-Laptop

The symbol { or* [ can also be used for adjectives or verb.

For example: “The big and savage dog is barking”
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Thedog___is barking

v

Big-

Savage

Example: “Mary is either watching TV or playing gasi

is watching > TV

Mary

is playing > _games

4-Spatial representation for the condition sentence
The condition sentence represents “the relatiowdxn a cause and its effect”
Narrative sentence: ‘If you smoke cigarettes, you can get lung cancer”

In the spatial text, the big arrow connects theai$ed sentence & the “effect”
sentence. The double arrow line combined with yimel®| <> specifies the particular
subject in the “cause” sentence.

Spatial sentence:

!

you _Smoke | cigarettes :><> —canget ) ng cancer

|:‘> :meangdeduce or lead t

<«<—combines< > :meansThat particular subject, in this case it mear@nly
with the person who smokes can get Lung cancer

5-Spatial representation for Comparison in English

Comparison indicates the degrees of difference adibctive and adverb.
There are 2 levels of comparison:

-Equal comparison

In the spatial sentence, we use “=" symbol for €qoenparison.

Example 1: “A laptop is not as thin as a book”

A laptopiS N0’y thin — abook
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Example 2: “A pocket PC runs as fast as a laptop”

A pocket PC_IUns ,tast — alaptop

-Unequal comparison

In the spatial sentence, we use “>” & “<” symbal fpeater & lesser degree
comparison.

Example 1: “A laptop is thicker than a book”

A laptopiS__, thick > abook

Example 2: “A book is thinner than a laptop”

A book IS, thin > alaptop

Example 3: “A pocket PC is less expensive tharptola

A pocket PC IS expensive< alaptop

Example 4: “ADSL line transmits more data than Riplline”

ADSL line_transmits qa15 > Dial-up line

Example 5: “ADSL line transmits data more quickiam Dial-up line”

ADSL line_transmit | 4445

quickly > Dial-up line

Note: The comparison symbol (“>", “<”, “=") should be poear the word that it
modifies.

-Intensified Unequal comparison

In the spatial sentence, we use “>>" & “<<” symlifm intensifiedgreater & lesser
degree comparison.

Example 1: “ADSL line transmits much more data tBaal-up line”

ADSL line_transmits 4414 s Dial-up line
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7-General & Specific Reference in Spatial Text

In the spatial text which contains many spatiateeces, all important NOUN words
can be given a reference number. For example géesspatial sentence “You can
transfer pictures on a camera to a computer” caefresented like this:

you -gantransfer, picture:
acomputer acamera

However, let see the spatial text of this examplé#ictures on camera use format
that a computer can understand. You can transtéurps on a camera to a computer”.
All important nouns such as picture, camera, amdpeder are given a reference
number 1, 2, and 3 respectively. The concept reéer@aumber refers to a general
noun, for exampl€l) refers to “Picture”. In the spatial text, if we mido represent

the plural, using, for examplg(1l)smean “Pictures”. If we want to represent the
singular noun, using “A or the” with underscore, éxample “A(1)” means “A

picture”.

(Q)s use » format Concept Reference No List
on caﬁ understand (1) Picture
2) 3) (2) Camera
(3) Computer

can transfer . (1)s

You >
lto lon

3
©) 2)

Spatial text example 2 “Pictures on camera usedbthat a computer can
understand. You can transfer these pictures torguater”.

(1-1)—is»(1) (1.1)g,u—se> format Concept Reference No List
on caqunderstanc (1) Picture
(2) 3) (1-1) Picture on(2)
(2) Camera
vou -can transfer > (1-1)s (3) Computer
to
3)

264



Appendix

Note: Number 1, 2, 3 in the example 1 & 2 are cldjeneral reference number
because it just mentions a general concept. Fongbea(1) refers to a general
“Picture” of any types. Number (1-1) in the examplare callegpecific reference
number because it points to a specific concept. Normélhg, this, that, these, those,
such” in narrative text play the same rolespscific reference numbeiin spatial text.

Specific concept reference without number

Let see this example “digital camera can createips that computer can understand.
These pictures can have a very high resolution&r&lare two methods to represent

spatially this sentence.

Method 1:
(2) _‘can createﬁ‘ 1) is (1-1) Concept Reference No List
dicital caﬁ understand (1) Picture
Igita @3) (1-1) Pictures created by
digital camera and
(1-1) can have _ A resolution understood by computer
= (2) Camera
_ (3) Computer
very high
Method 2:
@) can create > (1)< 3" (3) |Concept Reference No List
understand
- can have (1) Picture
digital (2) Camera
A resglution (3) Computer
very high

Spatial text represented in method 2 is caBedcific concept reference without
number because we can add the new meaning right to tlertweference number

without creating a new specific reference number.
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Example 3, “A red apple is on a table. A green eppbn a table”. There are 2 tables
in this example.

A DﬂPA(Z) Concept Reference No List
i AL 5 A 1A
(2) Table
green

But, example 4, “A red apple is on a table. A grapple is on that (the) table”. There
is only 1 table in this example.

A il) ﬂ,é (Z)& A jl) Concept Reference No List
(1) Apple
red green (2) Table

This isSpecific reference without numbermecause the arrow points to the specific
concept.

In conclusion, the general meaning of a concept msingle spatial sentence is
modified by sum of meanings connected to it.
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APPENDIX C: Narrative Technical Text 1
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Volume has 2 types: basic volume & dynamic voluk@ume is formatted with FAT
or FAT32 or NTFS.

Basic volume has 5 types:
-System partition

-Boot partition

-Primary non-system partition
-Extended partition

-logical drive

Basic volume can not be extended.

Dynamic volume has 5 types

-Simple volume

-Spanned volume

-Striped volume

-Mirrored volume

-RAID-5 volume

*Simple volume has 3 types:

+Simple system volume
+Simple boot volume
+Simple non-system volume

If Basic volume is upgraded to Dynamic volume, then

System patrtition & Boot partition in basialume will become Simple system
volume & Simple boot volume in dynamic volume regpely. Both Primary

Non-system Partition or Logical Drive in basic vole will become Simple non
system volume in dynamic volume. These simple systelume, simple boot
volume & simple non-system volume can be instald2K, but they can not be
extended.

If dynamic volume is formatted with FAT or FAT32at dynamic volume can not be

extended.

Simple non-system volume, Spanned volume, Stripdahve, Mirrored volume, &
RAID-5 volume can be created in Dynamic volume.

Spanned volume can be extended. Striped volumepidat volume & RAID-5
volume can not be extended. Spanned volume, Stviplethe, Mirrored volume, &
RAID-5 volume can not be installed W2K.

If Simple non-system volume is created in Dynangtuwne, then that Simple non-
system volume can be extended but can not be letaI2K.

(revised Dynamic Disk in Windows 2000 Help)
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APPENDIX D: Spatial Technical Text 1
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Spatial Technical Text |

Volume — D88 2ty pes,

15 Toratied
with 13

(14)

1= upgraded to

(1) »(2) |:>

- (8)
- {99
(. has 3
-1 Stvpes £ - | 10
- (11
can not bg 12)
extended S (3-1)
has
-{3) 3 types 4-(3-2)
\ (3, _ has _ -(4) (33
5typesd _ 5
-{6)
- (7)
will become
T .
-8 (3-1)- canbe 6
- (9 will become . (32)- mstalled

- (12

i —

L]

is formatted with I:'
|

13)

-1
] will become (3-31-

can not be
extended

can not be
extendad

.
» I:D{:-— —_—

Concept Reference No List

(1) Basic Volume

(2) Dynamic Volume

(3) Simple Volume
(3-1) Simple System
Volume
(3-2) Simple Boot
Volume
(3-3) Simple
non-system Volume

(4) Spanned Volume
(3) Striped Volume

(6) Mirrored Volume
(7) RAID-5 Volume
(8) System Partition
(Y Boot Partition

(10) Primary non-system
Partition

(11) Extended Partition
(12) Logical Drive
(13) FAT

(14) FAT32

(15) NTFS

16) W2K
. 4. can be (16)
- (A — T
(3-3)- (%) extended
(4} (16) 4—cannot be | can not be
' 3 . installed - (6)
(5} can be 2 [F e
- created 1n : T
(0} ¥ can bhe
(7 ¢ O xtended
15 created &
(3-3 .j;j‘“;m::. I:{) <= ,
can not be :
o ! = tl(ﬂ

mstalled
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APPENDIX E: Narrative Technical Text 2
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If a volume is formatted by FAT or FAT32 or NTF&eh that volume can become
FAT volume or FAT32 volume or NTFS volume respesiyv

A volume contains files and folders. Only files dnttiers on NTFS volumes can be
either compressed or encrypted.

If you copy a compressed file or folder to a FATwoe or FAT32 volume, that file
or folder will be uncompressed.

If you copy a compressed or uncompressed file Mfi&S volume to a folder which
is on that same NTFS volume or on a different NVBBme, that file will inherit the
attribute of that folder.

For example, if a compressed file is copied to mrompressed folder, the file will be
uncompressed.

If you move a compressed or uncompressed file §fES volume to a folder on tha
same NTFS volume, the file will retain the attridaff itself.

For example, if a compressed file is moved to asompressed folder on the same
NTFS volume, the file will still be compressed.

If you move a compressed or uncompressed file MiileéS volume to a folder on a
different NTFS volume, that file will inherit thetabute of that folder.

1%

—
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APPENDIX F:  Spatial Technical Text 2
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Spatial
Text? L . rFAT . ~(0-1) Al is A
A Volume _1s rfonnatted LEAT3? |:> - can become ~(0-2) /Du/_ 2
(3 -
contain ® H0-3) e on AGS)e—B—AGD
r-(4)s
J B can be
-G A @D, compressed
can be
A D | A (5-1) ,
You —S9BY —y X _willbe encrypted
to A G- o uncompressed only
: compressed
AL  A©2)
~compressed
runcompressed _
You copy »A (4-1)4 Example;
o Y —1 )%
to o . ) The A (4-1). 1s copied to 3A (5-1)
A (0°3) ) <> —uillighenit 5 Zorpue |
A (5'1)%{ compressed
Y .
A (0-3) different of
rcompressecl )
Example:
Funcompressed of SAAMIPIe.
You move A (4-1)4 A @) _ismovedto A
to on l - | - ¥
The

Concept Reference No List

(0) Volume
(0-1) FAT volume
(0-2) FAT32 volume
(0-3) NTFS volume

(1) FAT
(2) FAT32
(3) NTES
(4) File
(4-1) File on (0-3)
(5) Folder
(5-1) Folder on (0-3)

A1) —O0 A (0-3) D <> —uillietn b compressed
~compressed

Luncompressed
You move »A (4-1) N
on . will inherit . =4
B -

t© v : :> <= attribute
A0-3)
AG-D—20 A (0-3) different

o

T

1

will be

—

}
<>

uncompressed

uncompressed

:> <> will still bea

uncompressed

compressed
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APPENDIX G: Question set 1 for Narrative & Spatial Technical

Text 1

275



Appendix

Please select only 1 choice (A or B or C) in eatlowing question.

1- Which one is true:
A-Primary non-system Partition can be extended.
B- RAID-5 Volume can be extended.
C- Spanned Volume can be extended.

2- After upgrading basic volume to dynamic volume, sggtem partition in the basic
volume will become:

A- Simple Boot Volume

B- Simple System Volume

C- Striped Volume

3- After upgrading basic volume to dynamic volume, icagDrive will become
Simple Non-System Volume. This Simple Non-Systenuxe can have one of these
characters:

A-can be installed W2K

B- can be extended

C- can not be formatted with NFFS

4- The Simple Volume is formatted with FAT32, so it
A-Can be extended
B-Can not be extended

5- A Mirrored Volume is created in Dynamic VolunWhich of the following is
wrong?

A-That Mirrored Volume can not be extended

B-That Mirrored Volume can not be installed W2K

C-That Mirrored Volume can be installed W2K

6- Which is true?
A- Simple non-system volume, which is formed fronmfary non-system
partition by upgrading Basic volume to Dynamic Mok, can not be
extended.
B- Simple non-system volume, which is created im&mwic volume and is
formatted with FAT, can be extended.
C- Simple non-system volume, which is created im&@yic volume and is
formatted with NTFS, can not be extended.

7- If A Spanned Volume is formatted with FAT, ti&ganned Volume:
A- can be extended
B- can not be installed W2K
C- can span its size by upgrading
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8- A Mirrored Volume is formatted with NTFS in a Bgmic volume, please select
the wrong statement:

A- That Mirrored Volume can be extended

B- That Mirrored Volume can not be installed W2K

C- That Mirrored Volume can not be extended

9- Which one is wrong?
A- RAID-5 volume can be created in Dynamic Volume
B- Boot partition can be formatted with NTFS
C- Spanned Volume can be extended when we formathtFat32

10- If a Simple non-system volume is created in &yit volume & is formatted with
NTFS, Which of the following is wrong?
A-That Simple non-system volume can not be extended
B-That Simple non-system volume can not be installK
C-That Simple non-system volume can be extended
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APPENDIX H: Question set 2 for Narrative & Spatial Technical

Text 2
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Please select only 1 choice (A or B or C) in eatlowing question.

1- Which one is true:
A- A file or folder on a FAT volume can be compreds
B- A file or folder on a FAT volume can be eitherceypted or compressed
C- A file or folder on a FAT volume can not be gted

2- Which one is true:
A- A file or folder on a NTFS volume can be uncoegsed
B- A file or folder on a NTFS volume can be eiteecrypted or compressed
C- A file or folder on a NTFS volume can not be ipted

3-A compressed Folder on NTFS volume is copiedRéa volume, that Folder:
A- will still be encrypted
B- will be uncompressed
C- will be compressed

4- You copy a compressed File B on a NTFS volume ¢compressed Folder A on a
different NTFS volume.

A-File B will inherit the attribute of the Folder.A

B-File B will be uncompressed.

C-File B will retain the attribute of itself.

5- You move a compressed File B on a NTFS volunmedompressed Folder A on a
different NTFS volume.

A-File B will retain its attribute.

B-File B will be uncompressed.

C-File B will inherit the attribute of the Folder A

6- You move an uncompressed File A on a NTFS volAnea compressed Folder A
on that same NTFS volume A.

A-File A will still be uncompressed

B-File A will be compressed

C-Folder A will be compressed

7-You copy a compressed File C on a FAT32 Volunte & Folder C on that FAT32
Volume C.

A-File B will be compressed

B-File B will be uncompressed

C-This sentence is wrong because only files on NV®Gmes can be compressed

8-You move an uncompressed File A on a NTFS voltoxeecompressed Folder B on
a different NTFS volume. After moving:

A-File A will be compressed

B-File A will be uncompressed

C-Folder A will be compressed
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9- You move a compressed File B on a NTFS Volune 8 certain folder on that
same Volume B

A-File B will be decrypted

B-File B will be uncompressed

C-File B will still be compressed

10- You copy an uncompressed File A to a compreBstter A. The File A & The
Folder A are on the same NTFS Volume A.

A-File A will be uncompressed

B-File A will be compressed

C-Volume A will be compressed
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APPENDIX I:  Opinion Question
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Opinion Question about narrative text and spatial ext

Given youthis narrative text:
“Form A and Form D or Form C and Form B are ingedethrown quickly into the
hole on the wall and the box inside a rather bayar”.

And the equivalent spatial text

Form C

Form B-

Form A-}
Form D4 | are

inserted

i thrown

Into

quickly

thehole
o]

the wall
thebox
inside

adrawer

rather big

Based on this example, please answer these 2 quasst

1-Please rank the type of text by choosing one dfdse

A. The narrative text igery much easier to understandhan the spatial text

B. The narrative text igather easier to understandthan the spatial text
C. The narrative text ia little easier to understandthan the spatial text
D. The narrative text ia little harder to understand than the spatial text

E. The narrative text igather harder to understand than the spatial text

F. The narrative text igery much harder to understand thanthe spatial text

2-Please give your comment about spatial text ancamrative

text
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APPENDIX J:  The multiple-choice answers and total rark of

each student doing NT1/ST1, or NT2/ST2 test
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The multiple-choice answers and total mark of eachtudent doing NT1/ST1 test:

The correct choice

for each question in Total
NT1/ST1 test 1-C|2B|3-A|4B |5C|6-A|7-B|8A|9-C|10-A | mark
Student1-ST1 1-A|2-A|3-A|4B |5B|6-A|7-B|8B|9A|10-B 4
Student2-NT1 1-C|2-A|3B|4B|5B|6-B|7-A|8C|9B|10-B 2
Student3-NT1 1-C|2B|3B|4B|5B|6-B|7B|8A]|9C|10-A 7
Student4-ST1 1-C|2B|3A|4B|5A|6-C|7-A|8A|9C|10-B 6
Student5-NT1 1-C|2B|3-A|4B|5C|6-A|7-B|8A]|9-C|10-C 9
Student6-ST1 1-C|2C|3-A|4B|5B|6-C|7-B|8A]|9-C|10-A 7
Student7-ST1 1-C|2B|3-A|4B|5A|6-C|7-C|8-C|9-C|10-C 5
Student8-NT1 1-C|2B|3-A|4B|5B|[6-A|7-A|8A|9-C|10-A 8
Student9-NT1 1-C|2B |3B|4B|5B|[6-C|7-B |8A]|9C|10-A 7
Student10-ST1 1-A|2B|3-A|4B|5C|6-A|7-A|8C|9-C|10-B 6
Student11-ST1 1-C|2B|3A|4B|5C|6-B|7-B|8A|9C|10-B 8
Student12-NT1 1B |2B|3-A|4B|5C|[6-A|7B|8A]|9C|10-A 9
Student13-ST1 1-C|2B|3-A|4B|5C|6-B|7-B|8-B|9-C|10-A 8
Student14-NT1 1-C|2B|3-A|4B|5A|6-C|7-A|8A]|9A]|10C 5

The multiple-choice answers and total mark of eachtudent doing NT2/ST2 test:

The correct choice

for each question in Total
NT2/ST2 test 1-C|2-B|3B|4A|5C|6-A|7-C|8A|9-C|10-B | mark
Student1-NT2 1B|2B|3B|4A|5A|6-A|7-B|8B|9-B|10-A 4
Student2-ST2 1B|2B|3B|4B|5A|6-B|7-C|8B|9-C|10-B 5
Student3-ST2 1-B|2C|3B|4C|5A|6-C|7-A|8B|9-B|10C 1
Student4-NT2 1-C|2B|3B|4A|5A|6-A|7-C|8B|9-C|10-B 8
Student5-ST2 1B|2-A|3B |4C|5C|6-B|7-C|8A|9-B|10-B 5
Student6-NT2 1-B|2B|3B|4C|5C|6-A|7-C|8B|9-A|10-A 5
Student7-NT2 1-C|2B|3B|4A|5A|6B|7-C|8A|9-C|10-B 8
Student8-ST2 1-B|[2-B|[3B|4C|5C|6-B|7-A|8A 4
Student9-ST2 1-C | 2-B 4-B |5-C|6-A|7-C|8-B |9-C|10-A 6
Student10-NT2 1-A|2B|3B|4A|5A|6-B|7B|8C|9-C]|10-B 5
Student11-NT2 1-A|2B|3C|4A|5C|6-A|7-B|8B|9-C|10-A 5
Student12-ST2 1B|2-A|3B|4A|5C|6-A|7B|8C|9-A|10-B 5
Student13-NT2 1-C|2B|3B|4A|5C|6-A|7-C|8A|9-C]|10-B 10
Student14-ST2 1B|2B|3-A|4A|5A|6-B|7-A|8A|9-C|10-A 4

Explanation: The two above tables show the multiple-choice answapd total mark
of each student doing NT1/ST1, or NT2/ST2 test. fbipelines in the tables show the
correct choice of each question in NT1/ST1, or NBITZ test. The following lines
represent the real multiple-choice answer of eaathesit. Thetotal mark’ columns

show the number of correct answers of each stddehis/her text type in the test.
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