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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

How	
  would	
  you	
  protect	
  your	
  Ipod?	
  
	
  

Dyeing	
  it	
  with	
  “everlasting	
  paint”?	
  

	
  

Attaching	
  a	
  sacrificial	
  anode?	
  	
   	
   Coating	
  it	
  with	
  a	
  noble	
  metal?	
  	
  

	
  
	
  

	
  

	
  

	
  

	
  

	
  

Tasks:	
  
1. Try	
  out	
  one	
  of	
  the	
  methods	
  presented	
  above.	
  	
  

2. Analyse	
   your	
   findings	
   in	
   a	
   coherent	
   academic	
   lab	
   report.	
   Adhere	
   to	
   the	
   given	
  

information	
   material,	
   sample	
   report,	
   word	
   boxes	
   and	
   pay	
   attention	
   to	
   a	
   neat	
  

format	
  and	
  accurate	
  content.	
  	
  	
  	
  	
  

3. Upload	
  your	
  report	
  into	
  the	
  dropbox	
  	
  and	
  gather	
  reports	
  of	
  the	
  other	
  two	
  groups.	
  	
  	
  	
  

4. Write	
  a	
  SWOT	
  analysis	
  regarding	
  pros	
  and	
  cons	
  of	
  all	
  three	
  methods.	
  Come	
  to	
  a	
  

conclusion	
  which	
  procedure	
  is	
  best	
  and	
  why	
  the	
  company	
  apple	
  uses	
  it.	
  

5. Compare	
  your	
  answer	
  with	
  the	
  following	
  video:	
  

https://www.youtube.com/watch?v=3ZhVOy-­‐ytJY	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Procedure	
  1:	
  “everlasting	
  paint”	
  -­‐	
  anodizing	
  aluminum	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
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  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Level	
  1	
  help	
  material	
  on:	
  “everlasting	
  paint”	
  -­‐	
  anodizing	
  aluminum	
  
	
  

Ø The	
  images	
  below	
  help	
  you	
  to	
  explain	
  the	
  chemical	
  reactions	
  during	
  the	
  process	
  

of	
  anodizing	
  aluminium.	
  

	
  

	
  
Abbildung	
  9:	
  formation	
  of	
  the	
  porous	
  aluminum	
  oxide	
  layer	
  

	
  

	
  

Ø With	
  these	
  snippets	
  you	
  can	
  easily	
  form	
  all	
  chemical	
  reactions.	
  	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

Abbildung	
  8:	
  microscopic	
  image	
  of	
  the	
  oxide	
  layer	
  

	
  

Al(s)	
   	
   Al(s)	
   	
   Al(s)	
   	
   Al2O3(s)	
   	
   Al2O3(s)	
   	
   Al2O3(s)	
   	
  

	
   Al2O3(s)	
   	
   2Al(OH)4-­‐(aq)	
   Al2O3H+(s)	
   3Ha(g)	
   	
   3Ha(g)	
   	
   3Ha(g)	
  

6H+(aq)	
   	
   6H+(aq)	
   	
   6e-­‐(aq)	
   	
   6e-­‐(aq)	
   	
   H2O(l)	
   	
   H2O(l)	
   	
  	
  	
  	
  	
  	
  2OH-­‐(aq)	
  

3H2O(l)	
   	
   3H2O(l)	
   	
   3H2O(l)	
   	
   6H2O(l)	
   	
   OH-­‐(aq)	
   	
   2OH-­‐(aq)

	
   	
   	
   	
   	
  

electrolysis	
  overall	
   electrolysis	
  at	
  the	
  cathode	
   electrolysis	
  at	
  the	
  anode	
  

	
   cleaning	
  process	
   after	
  the	
  oxide	
  is	
  removed	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  positive	
  charge	
  at	
  the	
  anode	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

	
  

Level	
  2	
  help	
  material	
  on	
  “everlasting	
  paint”	
  –	
  anodizing	
  aluminum	
  
	
  

Ø The	
   material	
   on	
   the	
   following	
   three	
   pages	
   explains	
   the	
   process	
   of	
   chemical	
  

anodizing	
  in	
  detail.	
  	
  

	
  

Remember:	
  	
   Even	
  though	
  the	
  text	
  is	
  written	
  in	
  German,	
  your	
  final	
  lab	
  report	
  needs	
  	
  

	
   	
   	
   to	
  be	
  formulated	
  in	
  English	
  as	
  well	
  as	
  academic	
  language!	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Procedure	
  2:	
  cathode	
  protection	
  -­‐	
  sacrificial	
  anode	
  
	
  

Apparatus:	
   6	
  test	
  tubes	
  

test	
  tube	
  rack	
  

spade	
  

	
   	
   	
  

Chemicals:	
   6	
  iron	
  nails	
  

	
   	
   aluminium	
  foil	
  

	
   	
   magnesium,	
  solder	
  and	
  copper	
  wire	
  

	
   	
   table	
  salt	
  	
  

	
   	
   500ml	
  distilled	
  water	
  	
  

	
  

Procedure:	
  	
   	
  

1. Clean	
  the	
  iron	
  nails	
  by	
  rubbing	
  the	
  steel	
  wool	
  against	
  them	
  

2. Wrap	
  a	
  piece	
  of	
  magnesium	
  wire	
  around	
  the	
  first,	
  solder	
  around	
  the	
  second	
  and	
  

copper	
  wire	
  around	
  the	
  third	
  iron	
  nail.	
  Tightly	
  wrap	
  the	
  forth	
  nail	
  entirely	
  with	
  

aluminium	
  foil	
  and	
  only	
  cover	
  the	
  fifth	
  nail	
  partly	
  with	
  aluminium	
  foil.	
  Leave	
  the	
  

last	
  nail	
  blank.	
  	
  

3. Place	
  all	
  nails	
  into	
  one	
  test	
  tube	
  each.	
  	
  

4. Cover	
  2/3	
  of	
  the	
  nail	
  with	
  warm	
  distilled	
  water	
  and	
  a	
  spade	
  point	
  tip	
  of	
  salt.	
  	
  

5. Write	
  down	
  your	
  observations	
  and	
  repeat	
  after	
  24	
  hours	
  	
  

	
  
 

 

	
  

Abbildung	
  10:	
  rusty	
  iron	
  nails 
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Level	
  1	
  help	
  material	
  on	
  cathode	
  protection	
  -­‐	
  sacrificial	
  anode	
  	
  
	
  
	
  

Ø Use	
  the	
  list	
  of	
  standard	
  electrode	
  potential	
  to	
  explain	
  your	
  findings	
  and	
  form	
  your	
  

equations.	
  

Abbildung	
  11:	
  standard	
  electrode	
  potentials	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Level	
  2	
  help	
  material	
  on	
  cathode	
  protection	
  -­‐	
  sacrificial	
  anode	
  
	
  

Ø The	
  images	
  below	
  help	
  you	
  explain	
  the	
  processes	
  of	
  sacrificial	
  and	
  noble	
  coating.	
  

	
  

	
  	
  	
  	
  	
  	
  Abbildung	
  12:	
  schematic	
  explanation	
  of	
  sacrificial	
  and	
  noble	
  coating	
  

	
  
Level	
  3	
  help	
  material	
  on	
  cathode	
  protection	
  -­‐	
  sacrificial	
  anode	
  

	
  
Cathodic	
   Protection.	
   Cathodic	
   protection	
   is	
   a	
   more	
   effective	
   method	
   of	
   resisting	
  
corrosion.	
  	
  It	
  requires	
  changing	
  an	
  element	
  of	
  the	
  corrosion	
  circuit	
  by	
  introducing	
  a	
  new	
  
corrosion	
   element,	
   thus	
   ensuring	
   the	
  base	
  metal	
   becomes	
   the	
   cathodic	
   element	
  of	
   the	
  
circuit.	
  Hot-­‐dip	
  galvanizing	
  protects	
  steel	
  cathodically	
  similarly	
   to	
   the	
  sacrificial	
  anode	
  
method.	
  	
  

Basically,	
   a	
   metal	
   (zinc)	
   anodic	
   to	
   the	
   base	
   metal	
  
(steel)	
   is	
   placed	
   in	
   the	
   circuit	
   to	
   corrode	
   in	
   place	
   of	
  
the	
  base	
  metal.	
  	
  The	
  Galvanic	
  Series	
  of	
  Metals	
  is	
  a	
  list	
  
of	
  metals	
  arranged	
  in	
  order	
  of	
  electrochemical	
  activity	
  
in	
   seawater	
   (the	
   electrolyte).	
   This	
   arrangement	
   of	
  
metals	
  determines	
  what	
  metal	
  will	
  be	
   the	
  anode	
  and	
  
cathode	
  when	
   the	
   two	
   are	
   put	
   in	
   an	
   electrolytic	
   cell.	
  
Metals	
   higher	
   on	
   the	
   list	
   are	
   anodic	
   to	
   the	
   metals	
  
below	
   meaning	
   they	
   provide	
   cathodic	
   or	
   sacrificial	
  
protection	
  when	
  the	
  two	
  are	
  connected.	
  
From	
   the	
   list,	
   it	
   is	
   apparent	
   in	
   the	
   case	
   of	
   hot-­‐dip	
  
galvanizing,	
  zinc	
  will	
  protect	
  preferentially	
  corrode	
  to	
  
protect	
  the	
  underlying	
  base	
  steel.	
  	
  In	
  fact,	
  the	
  cathodic	
  
protection	
   of	
   HDG	
   ensures	
   even	
   if	
   the	
   coating	
   is	
  
damaged	
   to	
   the	
  point	
  bare	
  steel	
   is	
  exposed	
   (up	
   to	
  ¼	
  
inch	
  in	
  diameter),	
  no	
  corrosion	
  will	
  begin	
  until	
  all	
  the	
  
surrounding	
  zinc	
  is	
  consumed.	
  The	
  zinc	
  of	
  the	
  hot-­‐dip	
  
galvanized	
   coating	
   will	
   sacrifice	
   itself	
   to	
   protect	
   the	
  
underlying	
  base	
  steel	
  until	
  all	
  the	
  surrounding	
  zinc	
  is	
  
consumed.	
  
	
   	
  

Abbildung	
  13:	
  list	
  of	
  metals	
  according	
  
to	
  their	
  ability	
  as	
  sacrificial	
  anode	
  (top)	
  
and	
  noble	
  coating	
  (bottom)	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

How	
  to	
  structure	
  and	
  formulate	
  a	
  lab	
  report	
  
	
  

Title	
  

	
  
What	
  is	
  this	
  report	
  about?	
   The	
  reaction	
  of	
  XXX	
  and	
  XXX/	
  The	
  effect	
  of	
  XXX	
  on	
  XXX	
  

Abstract	
   What	
  is	
  the	
  essence	
  of	
  the	
  report?	
   A	
  complete	
  summary	
  of	
  the	
  
experiment	
  

Introduction	
  

What	
  is	
  the	
  purpose/	
  motivation/context	
  in	
  
which	
  the	
  experiment	
  takes	
  place?	
  

Recapitulation	
  of	
  knowledge	
  	
  
(names,	
  formulas,	
  detection	
  reactions)	
  

How	
  is	
  hypothesis	
  connected	
  to	
  previous	
  
research?	
  Where	
  is	
  information	
  still	
  lacking?	
  

Why	
  is	
  this	
  experiment	
  performed?	
  

	
  

The	
  purpose	
  of	
  the	
  
experiment	
  was	
  to	
  test	
  …	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
[aim]	
  

According	
  to	
  XYZ	
  (2014),…	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
[previous	
  research]	
  

It	
  is	
  know	
  from	
  the	
  lecture	
  
that	
  …	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
[background	
  information]	
  

Further	
  research	
  on	
  …	
  is	
  still	
  
needed	
  	
  	
  [motivation/	
  
justification	
  for	
  research]	
  

Problem	
   What	
  happens	
  if	
  XXX	
  and	
  XXX	
  react	
  together?	
   This	
  leads	
  to	
  the	
  question	
  .	
  .	
  .	
  

Hypothesis	
   I	
  believe	
  XXX	
  is	
  going	
  to	
  happen	
  and	
  here	
  is	
  the	
  
reason	
  why.	
  .	
  .	
  

If	
  …	
  then	
  …	
  because	
  

It	
  was	
  hypothesized	
  that	
  .	
  .	
  .	
  

Method	
   Which	
  materials	
  and	
  chemicals	
  have	
  been	
  used?	
  
List	
  of	
  all	
  materials,	
  
chemicals,	
  sketch	
  of	
  
experimental	
  set	
  up	
  

Procedure	
  

Describes	
  how	
  the	
  hypothesis	
  will	
  be	
  tested	
  

What	
  was	
  done	
  and	
  how?	
  Chronological	
  list	
  of	
  
every	
  single	
  step	
  (no	
  descriptions	
  of	
  standard	
  
procedures	
  included)	
  

Use	
  past	
  tense	
  only!	
  

The	
  samples	
  were	
  
examined/	
  investigated	
  with	
  

The	
  method/	
  material/	
  used	
  
to…	
  (action)	
  was	
  a	
  …	
  
(material,	
  brand)	
  

The	
  experiment	
  was	
  carried	
  
out	
  in	
  a	
  …	
  

The	
  …	
  was	
  fitted/	
  equipped	
  
with	
  a	
  …	
  

Results	
  
What	
  did	
  you	
  find	
  out?	
  

Raw,	
  un-­‐interpreted	
  collection	
  of	
  data.	
  Give	
  all	
  
equations,	
  calculations,	
  graphs,	
  tables,	
  .	
  .	
  .	
  

It	
  was	
  found/	
  shown	
  that	
  …	
  
/	
  X	
  increased	
  Y	
  

The	
  experiment(s)/	
  
investigation/	
  study	
  
showed/	
  revealed	
  that…	
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  only.	
  	
  

Definition	
  

-­‐ avoid	
  circular	
  definitions	
  (simple	
  
restatement	
  of	
  the	
  term)	
  

-­‐ do	
  not	
  start	
  your	
  definition	
  with	
  X	
  is	
  
when/	
  where	
  

-­‐ define	
  a	
  noun	
  with	
  a	
  noun,	
  a	
  verb	
  with	
  a	
  
verb	
  and	
  so	
  on	
  

-­‐ do	
  not	
  make	
  the	
  definition	
  more	
  
complicated	
  than	
  the	
  original	
  term	
  

-­‐ do	
  not	
  include	
  any	
  personal	
  details	
  
-­‐ include	
  cause	
  and	
  effect	
  constructions,	
  

descriptions,	
  synonyms,	
  antonyms,	
  
comparisons,	
  contrasts	
  and	
  examples	
  
when	
  suitable	
  

-­‐ do	
  not	
  include	
  hyperbolic	
  absolutes	
  like	
  
always,	
  never	
  or	
  everybody	
  

-­‐ do	
  not	
  formulate	
  your	
  definition	
  too	
  
narrow	
  or	
  too	
  broad	
  

-­‐ write	
  in	
  a	
  positive	
  manner	
  whenever	
  
possible,	
  instead	
  of	
  stating	
  what	
  your	
  
term	
  is	
  not	
  

A	
  .	
  .	
  .	
  is	
  a	
  .	
  .	
  .	
  that/who/which	
  
is	
  made	
  up	
  of	
  .	
  .	
  .	
  /has	
  the	
  
following	
  characteristics	
  .	
  .	
  .	
  
/is	
  used	
  for	
  .	
  .	
  .	
  /is	
  opposed	
  
to	
  .	
  .	
  /can	
  be	
  used	
  for	
  .	
  .	
  .	
  

The	
  term	
  .	
  .	
  .	
  comes	
  from	
  
two	
  terms,	
  namely	
  .	
  .	
  .	
  	
  which	
  
means	
  .	
  .	
  .	
  and	
  	
  .	
  .	
  .which	
  
means	
  .	
  .	
  .	
  

Discussion/	
  
Conclusion	
  

From	
  specific	
  (experiment)	
  to	
  general	
  (real	
  
world)	
  

Summarise	
  the	
  aim,	
  background,	
  hypothesis	
  and	
  
results	
  

Why	
  did	
  you	
  obtain	
  these	
  particular	
  results?	
  

-­‐ explain	
  them	
  
-­‐ relate	
  then	
  to	
  former	
  research	
  
-­‐ state	
  the	
  significance	
  of	
  them	
  

(theoretical/	
  practical	
  implications,	
  
modification/extension	
  of	
  theory,	
  
possible	
  future	
  research	
  

Were	
  the	
  results	
  expected?	
  

Did	
  they	
  contradict	
  or	
  support	
  other/	
  previous	
  
experimental	
  results?	
  

Give	
  reasons	
  for	
  possible	
  errors	
  and	
  their	
  
improvement	
  

	
  

Cause	
  and	
  effect	
  and	
  
reasoning	
  

If	
  .	
  .	
  .	
  	
  (then)	
  .	
  .	
  .	
  	
  because	
  

Fact	
  and	
  side	
  effect	
  

X	
  does	
  .	
  .	
  .	
  ,	
  causing	
  Y	
  to	
  

X	
  does	
  .	
  .	
  .	
  	
  to	
  Y,	
  causing	
  Z	
  to	
  .	
  
.	
  .	
  

For	
  further	
  formulations	
  
have	
  a	
  look	
  at	
  the	
  discussion	
  
word	
  bank	
  on	
  the	
  next	
  page	
  

Sources	
   What	
  sources	
  were	
  used?	
  
List	
  of	
  all	
  sources	
  used	
  
(books,	
  internet,	
  articles,	
  
script,…)	
  

Appendix	
   What	
  additional	
  material	
  is	
  included?	
  
List	
  of	
  hand	
  written	
  notes	
  
taken	
  in	
  the	
  laboratory,	
  
graphic	
  data	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Discussion	
  
	
  

Word	
  bank	
  for	
  the	
  summary	
  of	
  introduction,	
  problem	
  and	
  hypothesis	
  within	
  the	
  discussion	
  section.	
  

	
  

T
h
e	
  

	
  

main	
  

chief	
  

primary	
  

principal	
  

aim	
  

objective	
  

purpose	
  

o
f	
  

t
h
e	
  

study	
  

investigation	
  

experiment	
  

w
a
s
	
  
t
o	
  

determine	
  

examine	
  

t
h
e	
  

value,	
  mass,	
  amount,	
  
effect,	
  change,	
  difference,	
  

increase,	
  structure,	
  
reaction,	
  mechanism,	
  
behavior	
  structure,	
  
presence,	
  existence,	
  

of	
  
…	
  

It	
  was	
  
our	
  aim	
  

our	
  intention	
  
to	
  (re-­‐)examine,	
  find	
  (out	
  about),	
  obtain,	
  elucidate	
   X	
  

It	
  was	
   the	
  purpose	
  of	
  this	
   study,	
  investigation,	
  experiment	
   to	
  .	
  .	
  .	
  

w
e	
  

aimed	
  to	
  identify/	
  sought	
  to	
  justify	
  

have	
  concentrated	
  on/	
  carried	
  out	
  a	
  study	
  of	
  

decided	
  to	
  (re-­‐)examine	
  /	
  provided	
  some	
  new	
  information	
  concerning	
  

X	
  

The	
  method	
  was	
  designed	
  to	
  eliminate	
  the	
   effects/	
  distortion/	
  the	
  error	
  due	
  to	
  .	
  .	
  .	
  

The	
  model	
  was	
  developed	
  to	
  simplify	
  the	
   discussion/	
  interpretation/	
  analysis	
  of…	
  

	
  

Word	
  bank	
  for	
  the	
  presentation	
  of	
  results	
  

It	
  was	
  
found	
  
shown	
  

that	
  …	
   X	
  
increased	
  
decreased	
  

Y	
  

The	
  
experiment	
  
investigation	
  

study	
  

showed	
  
revealed	
  

that…	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Word	
  bank	
  for	
  the	
  analysis	
  and	
  presentation/discussion	
  of	
  results	
  

From	
  the	
  results	
  
it	
  is	
  concluded	
  that	
  X	
  is	
  due	
  to	
  Y	
  .	
  .	
  .	
  

a	
  conclusion	
  is	
  made	
  as	
  to	
  .	
  .	
  .	
  
concerning	
  the	
  structure	
  of	
  X.	
  

The	
  results	
  

	
  

suggest	
  

imply	
  
that	
  the	
  hypothesis	
  should	
  be	
  

revised	
  

abandoned	
  

restricted	
  to	
  the	
  cases	
  of	
  X	
  

extended	
  to	
  the	
  cases	
  of	
  Y	
  

The	
  results	
   (do	
  not)	
  seem	
  to	
  confirm	
  the	
  explanation.	
  

Our	
  data	
  

	
  

seem	
  to	
  support	
  X	
  as	
  proposed	
  in	
  XYZ	
  (…).	
  

contradict	
  the	
  hypothesis	
  developed	
  by	
  XYZ	
  (…).	
  

(Thus,)	
  X	
  provides	
  a	
  

reasonable	
  

satisfactory	
  

exhaustive	
  

complete	
  

adequate	
  

convincing	
  

explanation	
  for	
  Y.	
  

	
  

The	
  findings	
  make	
  it	
  possible	
  to	
  

conclude	
  

to	
  explain	
  

to	
  suggest	
  

to	
  recommend	
  

that…	
  

a	
  new	
  treatment	
  

a	
  new	
  model	
  

X	
  
confirms	
  

refutes	
  
the	
  explanation	
  suggested	
  by	
  Y	
  

This	
  assumption	
  may	
  also	
  (help	
  to)	
  explain…	
  

Therefore,	
  

Thus,	
  

X	
  is	
  clearly	
  not	
  Y	
  

X	
  shows	
  that	
  Y	
  is	
  (not)	
  Z.	
  

there	
  is	
  no	
  satisfactory/final/convincing	
  evidence	
  

as	
  to	
  XYZ	
  the	
  findings	
  (obtained	
  for	
  X)	
  are	
  contrary/complicated	
  

The	
  findings	
  suggest	
  that	
  clearer	
  results	
  

could	
  

might	
  

may	
  

should	
  

be	
  obtained	
  by	
  (using)	
  X.	
  

These	
   assumptions	
  conclusions	
   are	
  also	
   confirmed	
  
supported	
   by	
  the	
  data	
  reported	
  in/	
  by	
  …	
  

X	
  

enables	
  

allows	
  

permits	
  

us	
  to	
  

provide	
  an	
  explanation	
  for…	
  

to	
  establish	
  a	
  relation	
  between	
  Y	
  and	
  Z	
  

to	
  relate	
  Y	
  to	
  Z	
  

to	
  account	
  for	
  Y	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

Grammar	
  box	
  for	
  the	
  correct	
  usage	
  of	
  tense	
  

present	
  tense	
  and	
  	
  

will	
  future	
  

is	
  used	
  for	
  an	
  universal	
  truth	
  

o A	
  day	
  has	
  24	
  hours.	
  	
  

o In	
  2015,	
  December	
  will	
  have	
  31	
  days.	
  

present	
  perfect	
   describes	
  an	
  ongoing	
  experiment	
  or	
  an	
  experiment	
  	
  which	
  still	
  has	
  
implications	
  on	
  today’s	
  research/	
  theories.	
  

o Researchers	
  have	
  tried	
  to	
  cure	
  cancer	
  for	
  many	
  years.	
  

past	
  tense	
   is	
  used	
  to	
  describe	
  findings	
  (of	
  other	
  authors),	
  which	
  are	
  doubted	
  by	
  the	
  
author	
  

o XYZ	
  argued	
  that	
  iron	
  does	
  not	
  burn	
  but	
  this	
  is	
  not	
  true.	
  

must	
   expresses	
  high	
  subjective	
  certainty	
  or	
  a	
  necessity.	
  If	
  it	
  was	
  a	
  universal	
  truth	
  it	
  
would	
  have	
  to	
  be	
  formulated	
  with	
  will.	
  

o If	
  I	
  ignite	
  copper,	
  it	
  must	
  burn	
  just	
  like	
  iron.	
  

may,	
  could,	
  might	
   objectively	
  formulate	
  possible	
  	
  	
  explanations	
  

o Might	
  be	
  due	
  to…	
  

would	
   expresses	
  the	
  effect	
  of	
  a	
  thought	
  condition	
  	
  

o X’s	
  method	
  would	
  give	
  smaller	
  yield	
  than	
  ours	
  

should	
   expresses	
  a	
  logical	
  necessity	
  

o If	
  done	
  correctly,	
  this	
  experiment	
  	
  should	
  work	
  	
  

	
  

Style	
  box	
  for	
  smooth	
  transitions	
  	
  

	
   Concluding	
  sentence	
   Topic	
  sentence	
  

Adverbs	
   XYZ	
   Consequently,	
  .	
  .	
  .	
  	
  

Repetition	
  of	
  key	
  words	
   Objections	
   The	
  first	
  objection	
  .	
  .	
  .	
  	
  

recapitulation	
   	
   As	
  described	
  above,	
  .	
  .	
  .	
  	
  

Use	
  of	
  key	
  question	
   How	
  is	
  that	
  to	
  be	
  achieved?	
   One	
  possibility	
  could	
  be	
  .	
  .	
  .	
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Materials	
  developed	
  by	
  Teresa	
  Kaub	
  	
  (2015)	
  as	
  part	
  of	
  her	
  master	
  thesis.	
  For	
  educational	
  purposes	
  (teacher	
  training)	
  only.	
  	
  

List	
  of	
  common	
  laboratory	
  equipment	
  with	
  images	
  
	
  

	
  

Abbildung	
  14:	
  Labratory	
  equipment	
  	
  for	
  science	
  experiments	
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