
Data	  analysis	  project	  guide	  

How	  to	  write	  a	  clear,	  convincing	  data	  
analysis	  report	  using	  R	  Markdown.	  



Markdown	  data	  analysis	  report	  is	  like	  a	  
brief	  research	  ar9cle	  

•  Contains	  same	  sec9ons	  -‐	  Introduc9on,	  Results,	  
Discussion	  (op9onal),	  Conclusion	  

•  Includes	  text	  and	  code	  
–  Code	  shows	  steps	  used	  for	  data	  analysis	  
–  Text	  explains	  the	  code	  

•  Why	  it's	  there	  -‐	  ques9ons	  answered	  and	  why	  they	  maGer	  
•  States	  and	  explains	  the	  results	  from	  running	  the	  code	  

•  If	  you	  con9nue	  in	  science/bioinforma9cs,	  use	  
your	  Markdowns	  as	  star9ng	  material	  for	  formal	  
presenta9ons,	  research	  ar9cles,	  posters	  



Sec9ons	  

•  Introduc)on	  	  
•  Results	  (also	  some9mes	  called	  "Analysis")	  

•  Discussion	  (op9onal	  if	  results	  discussed	  at	  
length	  in	  Results)	  

•  Conclusion	  	  



What	  to	  include	  in	  your	  report	  

•  Introduc)on	  -‐	  explain	  the	  topic,	  ques9ons	  you	  
will	  answer	  
1.  Explain:	  Why	  does	  it	  maGer?	  	  

2.  State	  ques9on(s)	  you	  plan	  to	  answer.	  Discuss	  
possible	  answers.	  What	  do	  you	  expect,	  and	  why?	  	  

3.  Introduce	  data	  you'll	  use	  to	  answer	  the	  ques9on-‐	  
variables	  tested,	  number	  of	  replicates,	  brief	  
descrip9on	  of	  experiment	  or	  link	  to	  publica9on	  if	  
available.	  	  
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What	  to	  include	  in	  your	  report	  

•  Results	  -‐	  R	  code	  &	  prose	  that	  describes	  results	  
1.  Exploratory	  data	  analysis	  (if	  relevant)	  
•  number	  observa9ons,	  summary	  sta9s9cs	  on	  variables	  to	  be	  

used,	  etc.	  	  

2.  Code	  that	  answers	  ques9ons	  from	  Introduc)on	  	  
•  Write	  mul9ple	  small	  code	  chunks,	  not	  one	  long	  one.	  

–  Explain	  why	  you	  included	  each	  chunk.	  What's	  its	  func9on?	  	  

•  Automate	  display	  of	  results	  using	  in-‐line	  R	  code.	  	  
•  Write	  text	  that	  explains	  results	  from	  code	  chunks.	  	  

3.  If	  you	  use	  plots:	  	  
•  Label	  axes.	  Include	  a	  9tle.	  	  
•  Include	  a	  legend	  describing	  the	  plot,	  if	  not	  obvious.	  
•  State	  take-‐home	  message	  from	  in	  easy-‐to-‐understand	  

prose,	  e.g.,	  "The	  plot	  shows	  that..."	  



Example	  from	  a	  Results	  
sec9on	  (.Rmd	  file)	  

states	  major	  result	  from	  
previous	  plot	  	  

states	  why	  the	  next	  chunk	  
is	  included	  in	  the	  

Markdown	  

code	  chunk;	  only	  four	  lines	  
(short,	  easy-‐to-‐understand)	  

This	  sec9on	  of	  text	  states	  the	  
outcome	  from	  the	  previous	  code	  
chunk.	  This	  is	  a	  "result",	  not	  a	  

conclusion.	  	  

in-‐line	  R	  code;	  
automa9cally	  
updates	  if	  you	  

change	  previous	  code	  



Example	  from	  a	  Results	  sec9on	  (.Rmd	  file)	  

Note:	  What	  if	  there's	  a	  bug?	  
For	  example,	  gender	  indicator	  

variable	  (1	  or	  0)	  could	  be	  
incorrect.	  What	  if	  0	  is	  female	  

and	  1	  is	  male?	  

IMPORTANT:	  By	  using	  in-‐line	  R	  code	  instead	  of	  "hard-‐coding"	  the	  literal	  values,	  
you	  make	  your	  data	  analysis	  Markdown	  more	  robust.	  It	  automa9cally	  updates	  to	  
use	  the	  newer	  values	  the	  next	  9me	  you	  "knit"	  your	  Markdown	  a]er	  changing	  
previous	  code	  chunks	  to	  fix	  an	  error	  or	  improve	  your	  analysis	  methodology.	  



Always	  explain	  your	  
figures	  -‐	  an	  example	   Introduce	  the	  figure.	  

Explain	  why	  it's	  included.	  

Format	  using	  reasonable	  sizes.	  	  

Label	  the	  axes.	  
Include	  a	  9tle.	  

Include	  a	  legend	  as	  
needed.	  

Always	  state	  the	  main	  result	  (or	  results)	  from	  the	  figure.	  



What	  to	  include	  in	  your	  report,	  con't	  

•  Discussion	  -‐	  Discuss	  biological	  significance	  of	  
findings	  
–  Inves9gate	  newness	  of	  findings	  -‐	  has	  anyone	  
observed	  these	  results	  before?	  	  

– Refer	  to	  external	  sources.	  
•  Conclusion	  -‐	  Answer	  the	  ques9on(s)	  	  
–  restate	  ques9ons	  &	  insert	  answers;	  pretend	  
reader	  skips	  everything	  else;	  summarize	  briefly	  
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Quality	  -‐	  if	  other	  people	  must	  read	  it,	  
make	  sure	  it's	  your	  top	  work!	  	  

•  Few	  or	  no	  spelling	  or	  grammar	  errors,	  	  
formacng	  errors	  

•  Language	  	  
– Terms	  used	  correctly?	  
– Clear,	  easy	  to	  understand	  prose?	  

•  Content	  (figures,	  text)	  relevant	  &	  complete?	  	  
– Should	  be	  obvious	  why	  each	  figure,	  text	  is	  
included	  

– Are	  answers	  well-‐supported?	  



Quality	  9ps	  

•  Knit	  your	  Markdown	  early	  and	  o]en	  
– Proof-‐read	  it	  
– Fix	  errors	  
– Repeat	  

•  Fix	  typos	  using	  the	  RStudio	  spell-‐checker	  
•  Show	  it	  to	  the	  TA	  before	  you	  turn	  it	  in.	  
–  	  Get	  sugges9ons	  for	  improvement	  

•  Ignoring	  the	  code,	  does	  it	  s9ll	  make	  sense?	  	  



More	  quality	  9ps	  

•  Always	  turn	  in	  your	  best	  effort	  
–  Edit	  and	  re-‐knit	  mul9ple	  9mes	  

•  Remember:	  In	  "real	  life,"	  sloppy	  work	  gets	  you	  fired.	  	  

–  Review	  the	  slides	  to	  check	  that	  you	  followed	  instruc9ons.	  	  
•  You	  will	  lose	  many	  points	  if	  you	  missed	  something	  obvious.	  	  

•  Professor	  Loraine	  will	  read	  your	  work	  and	  give	  you	  
personalized	  feedback.	  	  
–  This	  is	  the	  real	  value	  you're	  gecng	  from	  your	  tui9on	  
money	  -‐	  personalized	  help	  from	  a	  highly	  experienced	  
scien9st.	  

–  If	  you	  turn	  in	  your	  best	  possible	  effort,	  she'll	  give	  you	  
advice	  &	  feedback	  to	  help	  you	  improve.	  	  
•  Don't	  waste	  her	  9me	  &	  aGen9on	  with	  crap	  work.	  	  


