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This note describes how to organize the wri t ten thesis which is the central  element of your graduate degree. To know how to
organize the thesis  document ,  you f i rs t  have to understand what  graduate- level  research is  a l l  about ,  so that  is  covered
too.  In  other  words,  th is  note should be helpfu l  when you are just  get t ing star ted in  your  graduate program, as wel l  as
la ter  when you s tar t  to  wr i te  your  thes is .

The dist inguishing mark of graduate research isan original contribution to knowledge.  The thesis is a formal document
whose sole purpose is to prove that you have made an or iginal contr ibut ion to knowledge. Fai lure to prove that you have
made such a contr ibut ion general ly  leads to fa i lure.

To this end, your thesis must show two important things:

you have identif ied a worthwhile problem or question which has not been previously answered,

you have solved the problem or answered the question.

Your contr ibut ion to knowledge general ly l ies in your solut ion or answer.

Because the purpose of the graduate thesis is to prove that you have made an or iginal  and useful  contr ibut ion to knowledge,
the examiners read your thesis to f ind the answers to the fo l lowing quest ions:

what  is  th is  s tudent 's  research quest ion?

is  i t  a  good quest ion? (has i t  been answered before? is  i t  a  usefu l  quest ion to  work on?)

did the student convince me that the question was adequately answered?

has the student made an adequate contribution to knowledge?

A very clear statement of  the quest ion is essent ia l  to proving that you have made an or ig inal  and worthwhi le contr ibut ion
to knowledge. To prove the or iginal i ty and value of your contr ibut ion, you must present athorough rev iew of  the exist ing
l i terature on the subject ,  and on c losely  re lated subjects.  Then,  by makingdirect re ference to your  l i terature rev iew,  you
must demonstrate that your question (a) has not been previously answered, and (b) is worth answering. Describing how you
answered the quest ion is  usual ly  easier  to  wr i te  about ,  s ince you have been int imate ly  involved in the deta i ls  over  the
course of your graduate work.
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I f  your thesis does not  provide adequate answers to the few quest ions l is ted above,  you wi l l  l ike ly be faced wi th a
requi rement  for  major  rev is ions or  you may fa i l  your  thesis  defence outr ight .  For  th is  reason,  the gener ic  thesis  skeleton
given below is designed to highl ight  the answers to those quest ions wi th appropr iate thesis organizat ion and sect ion
t i t les.  The gener ic  thesis  skeleton can be used for  any thesis .  Whi le some professors may prefer  a d i f ferent  organizat ion,
the essent ia l  e lements in  any thesis wi l l  be the same. Some fur ther  notes fo l low the skeleton.

Always remember that a thesis is aformal document:  every i tem must be in the appropr iate place, and repet i t ion of  mater ia l
in  d i f ferent  p laces should be e l iminated.

1 .  In t roduc t ion

Th is  i s  a general i n t r oduc t i on  t o  wha t  t he  t hes i s  i s  a l l  abou t  - -  i t  i snot jus t  a  descr ip t ion  o f  the  contents  o f  each
sect ion.  Br ie f ly summarize the  quest ion  (you w i l l  be  s ta t ing  the  quest ion  in  de ta i l  la te r ) ,  some o f  the  reasons why i t  i s  a
worthwhi le quest ion, and perhaps give an overview of your main results.  This is a birds-eye view of the answers to the main
quest ions answered in the thesis (see above).

2.  Background Information (opt ional )

A brief sect ion giving background information may be necessary, especial ly i f  your work spans two or more tradit ional
f ie lds. That means that your readers may not have any experience with some of the mater ial  needed to fol low your thesis,  so
you need to g ive i t  to  them. A d i f ferent  t i t le  than that  g iven above is  usual ly  bet ter ;  e .g. ,  "A Br ie f  Review of  Frammis
Algebra."

3 .  R e v i e w  o f  t h e  S t a t e  o f  t h e  A r t

Here  you  rev iew the  s ta te  o f  the  a r t  re levant  to  your  thes is .  Aga in ,  a  d i f fe ren t  t i t l e  i s  p robab ly  appropr ia te ;  e .g . ,
"State of  the Art  in  Zylon Algor i thms."  The idea is  topresent ( c r i t i ca l  ana lys i s  comes  a  l i t t l e  b i t  l a te r )  t he  ma jo r  i deas
in  the  s ta te  o f  the  a r t  r igh t  up  to ,  bu t  no t  inc lud ing ,  your  own persona l  b r i l l i an t  ideas .

You organize this sect ionby idea,  and not by author or by publ icat ion. For example i f  there have been three important main
approaches to Zylon Algori thms to date, you might organize subsections around these three approaches, i f  necessary:

3.1 Iterative Approximation of Zylons
3.2 Stat ist ical  Weight ing of  Zylons
3.3 Graph-Theoretic Approaches to Zylon Manipulation

4. Research Question or Problem Statement

Engineer ing theses tend to refer  to  a "problem" to be solved where other  d isc ip l ines ta lk  in  terms of  a "quest ion"  to  be
answered.  In  e i ther  case,  th is  sect ion has three main par ts :

1 .  a  conc ise s ta tement  o f  the quest ion that  your  thes is  tack les
2 .  j us t i f i ca t i on ,  by direct reference to sect ion 3,  that  your quest ion is previously unanswered
3.  d iscussion of  why i t  is  worthwhi le to answer th is  quest ion.

Item 2 above is where youanalyze the information which you presented in Section 3. For example, maybe your problem is to
"develop a Zylon algori thm capable of handl ing very large scale problems in reasonable t ime" (you would further describe
what you mean by "large scale" and "reasonable t ime" in the problem statement). Now in youranalysis o f  t he  s ta te  o f  t he
art you would show how each class of current approaches fai ls ( i .e.  can handle only small  problems, or takes too much
t ime) .  In  the las t  par t  o f  th is  sect ion you would exp la in  why hav ing a large-sca le  fas t  Zy lon a lgor i thm is  usefu l ;  e .g . ,  by
descr ib ing appl icat ions where i t  can be used.

S ince  th is  i s  one  o f  the  sec t ions  tha t  the  readers  a redef in i te ly looking for ,  h ighl ight  i t  by using the word "problem" or
"question" in the t i t le: e.g. "Research Question" or "Problem Statement", or maybe something more specif ic such as "The
Large-Scale Zylon Algorithm Problem."
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5. Describing How You Solved the Problem or Answered the Question

This par t  o f  the thesis  is  much more f ree- form. I t  may have one or  several  sect ions and subsect ions.  But  i t  a l l  has only
one purpose: to convince the examiners that you answered the quest ion or solved the problem that you set for yoursel f  in
Sect ion 4. So show what you did that isrelevant to answering the quest ion or solv ing the problem: i f  there were bl ind
al leys and dead ends, donot inc lude these,  unless speci f ica l ly  re levant  to  the demonstrat ion that  you answered the thesis
quest ion.

6. Conclusions

You general ly  cover three th ings in the Conclusions sect ion,  and each of  these usual ly  mer i ts a separate subsect ion:

1. Conclusions
2. Summary of Contributions
3. Future Research

Conclusions arenot a rambling summary of the thesis: they areshort, concise statements of  the inferences that  you have
made because of your work. I t  helps to organize these as short numbered paragraphs, ordered from most to least important.
Al l  conclusions should be d i rect ly  re lated to the research quest ion stated in Sect ion 4.  Examples:

1.  The problem stated in Sect ion 4 has been solved: as shown in Sect ions ? to ??, an algor i thm capable of  handl ing
large-scale Zylon problems in reasonable t ime has been developed.

2. The principal mechanism needed in the improved Zylon algorithm is the Grooty mechanism.

3 .  E tc .

The Summary of Contr ibutions wil l  be much sought and careful ly read by the examiners. Here you l ist the contr ibutions of
new knowledge that  your thesis makes. Of course,  the thesis i tsel f  must substant iate any c la ims made here.  There is of ten
some overlap with the Conclusions, but that 's okay. Concise numbered paragraphs are again best. Organize frommost to least
important. Examples:

1. Developed a much quicker algorithm for large-scale Zylon problems.

2. Demonstrated the f i rst  use of the Grooty mechanism for Zylon calculat ions.

3 .  E tc .

The Future Research subsect ion is  inc luded so that  researchers p ick ing up th is work in future have the benef i t  of  the ideas
that you generated while you were working on the project. Again, concise numbered paragraphs are usually best.

7. References

The l is t  o f  re ferences is  c lose ly  t ied  to  the rev iew of  the s ta te  o f  the ar t  g iven in  sect ion 3 .  Most  examiners  scan your
l i s t  o f  re ferences look ing fo r  the  impor tant  works  in  the  f ie ld ,  so  make sure  they  are  l i s ted  and re fer red to  in  sec t ion  3 .
Truth be known,  most  examiners  a lso look for  the i r  own publ icat ions i f  they are in  the top ic  area of  the thes is ,  so l is t
these too.  Besides,  reading your  examiner 's  papers usual ly  g ives you a c lue as to  the type of  quest ions they are l ike ly  to
ask.

Al l  references givenmust be referred to in the main body of the thesis.  Note the di f ference from a Bibl iography, which may
inc lude works  that  are  not  d i rec t ly  re ferenced in  the thes is .  Organ ize the l i s t  o f  re ferences e i ther  a lphabet ica l ly  by
author  surname (pre fer red) ,  o r  by  order  o f  c i ta t ion  in  the  thes is .

8. Appendices

What goes in the appendices? Any material which impedes the smooth development of your presentation, but which is important
t o  j us t i f y  t he  r esu l t s  o f  a  t hes i s .  Gene ra l l y  i t  i s  ma te r i a l  t ha t  i s  o f  t oo  n i t t y -g r i t t y  a  l eve l  o f  de ta i l  f o r  i n c l us i on  i n
the main body of  the thesis,  but  which should be avai lable for  perusal  by the examiners to convince them suff ic ient ly.
Examples include program l ist ings, immense tables of data, lengthy mathematical  proofs or derivat ions, etc.
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Again, the thesis is a formal document designed to address the examiner 's two main quest ions. Sect ions 3 and 4 show that
you have chosen a good problem, and sect ion 5 shows that you solved i t .  Sect ions 1 and 2 lead the reader into the problem,
and section 6 highl ights the main knowledge generated by the whole exercise.

Note a lso that  everyth ing thatothers did is  carefu l ly  separated f rom everyth ing thatyou did. Knowing who did what is
important  to the examiners.  Sect ion 4,  the problem statement,  is  the obvious d iv id ing l ine.  That 's  the main reason for
put t ing i t  in  the middle in  th is  formal  document .

The best way to get started on your thesis is to prepare an extended out l ine. You begin by making up the Table of  Contents,
l is t ing each sect ion and subsect ion that  you propose to inc lude.  For each sect ion and subsect ion,  wr i te a br ief  point - form
descr ipt ion of  the contents of  that  sect ion.  The ent i re out l ine might  be 2 to 5 pages long.  Now you and your thesis
superv isor  should  carefu l ly  rev iew th is  out l ine:  is  there unnecessary  mater ia l  ( i .e .  not  d i rec t ly  re la ted to  the prob lem
statement)? Then remove. Is there missing material? Then add. I t  is much less painful  and more t ime-eff ic ient to make such
decis ions ear ly ,  dur ing the out l ine phase,  rather  than af ter  you 've a l ready done a lo t  o f  wr i t ing which has to be thrown
away.

Longer  than you th ink .  Even a f te r  the  research i tse l f  i s  a l l  done - -  mode ls  bu i l t ,  ca lcu la t ions  comple te  - -  i t  i s  w ise  to
a l low a t  leas t  one  comple te  te rm fo r  wr i t i ng  the  thes is .  I t ' s  no t  the  phys ica l  ac t  o f  t yp ing  tha t  takes  so  long ,  i t ' s  the
fact  that  wr i t ing the thes is  requ i res  the complete  organizat ion o f  your  arguments  and resu l ts .  I t ' s  dur ing th is
formal izat ion of  your resul ts into a wel l -organized thesis document capable of  wi thstanding the scrut iny of  expert
examiners that you discover weaknesses. I t 's  f ix ing those weaknesses that takes t ime.

This is  a lso probably the f i rs t  t ime that  your supervisor has seen the formal  expression of  concepts that  may have been
approved previously in an informal manner. Now is when you discover any misunderstandings or shortcomings in the informal
agreements.  I t  takes t ime to f ix  these.  Students for  whom engl ish is  not  the mother tongue may have di f f icul ty  in get t ing
ideas across, so that numerous revis ions are required. And, t ruth be known, supervisors are sometimes not quick at
reviewing and returning draf ts.

Bottom l ine: leave yourself  enough t ime. A rush job has painful  consequences at the defence.

Always keep the reader's backgrounds in mind. Who is your audience? How much can you reasonably expect them to know about
the subject before picking up your thesis? Usual ly they are pretty knowledgeable about the general  problem, but they
haven' t  been in t imate ly  involved wi th  the deta i ls  over  the last  couple of  years l ike you have:  spel l  d i f f icu l t  new concepts
out c lear ly.  I t  sometimes helps to mental ly picture a real  person that you know who has the appropriate background, and to
imagine that  you are expla in ing your  ideas d i rect ly  to  that  person.

Don't make the readers work too hard! This is fundamentally important. You know what few questions the examiners need
answers for  (see above).  Choose sect ion t i t les and wordings to c lear ly give them this informat ion.  The harder they have to
work to ferret out your problem, your defence of the problem, your answer to the problem, your conclusions and
contr ibut ions,  the worse mood they wi l l  be in,  and the more l ike ly  that  your thesis wi l l  need major  rev is ions.

A corol lary of  the above:i t 's impossible to be too clear !  Spe l l  th ings out  care fu l ly ,  h igh l ight  impor tant  par ts  by
appropr iate t i t les etc .  There 's  a huge amount  of  in format ion in  a thesis :  make sure you d i rect  the readers to the answers
to the important  quest ions.
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Remember thata thesis is not a story :  i t  usua l l y  doesn ' t  fo l low the  chrono logy  o f  th ings  tha t  you  t r ied .  I t ' s  a  fo rma l
document designed to answer only a few major questions.

Avo id  us ing  phrases  l i ke  "C lear l y ,  th i s  i s  the  case . . . "  o r  "Obv ious ly ,  i t  f o l l ows  tha t  . . . " ;  these  imp ly  tha t ,  i f  t he
readers don't  understand, then they must be stupid. They might not have understood because you explained i t  poorly.

Avoid red flags,  c la ims ( l ike "sof tware is  the most  important  par t  o f  a  computer  system")  that  are real ly  only  your
personal  opin ion and not  substant iated by the l i terature or  the solut ion you have presented.  Examiners l ike to p ick on
sentences l ike that  and ask quest ions l ike,  "Can you demonstrate that  sof tware is the most important part  of  a computer
system?"

The purpose of  your thesis is  to c lear ly  document an or ig inal  contr ibut ion toknowledge. You may develop computer programs,
prototypes,  or  other  tools as a means of  proving your points,  but  remember,  the thesis isnot abou t  t he  too l ,  i t  i s  abou t
the contr ibut ion to knowledge. Tools such as computer programs are f ine and useful products, but you can't  get an advanced
degree just  for the tool .  You must use the tool  to demonstrate that you have made an or iginal  contr ibut ion to knowledge;
e .g . ,  th rough i t s  use ,  o r  ideas  i t  embod ies .

There are d i f ferent  expectat ions for  Master 's  theses and for  Doctora l  theses.  Th is  d i f ference is  not  in  format  but  in  the
signif icance and level of discovery as evidenced by the problem to be solved and the summary of contr ibut ions; a Doctoral
thesis necessar i ly  requires a more di f f icul t  problem to be solved,  and consequent ly more substant ia l  contr ibut ions.

The contr ibut ion to knowledge of a Master 's thesis can be in the nature of an incremental  improvement in an area of
knowledge, or the appl icat ion of known techniques in a new area. The Ph.D. must be a substantial  and innovative
contribution to knowledge.

Back to author'shomepage.
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