
Chemistry 391A: Writing in Chemistry     FALL 2008 
Project #5 & 6: Research or Teaching Proposal 

 
Research gr oup af f iliat ion or  t eaching t opic due: Sept ember  30 
 (Teaching t opic = hook and science cont ent , see below) 
Specif ic Aim & Out line due: Oct ober  23 
Conf er ences 10/2 4 Ð 10/3 1 
# 5 Mid-pr ocess dr af t  due: November  12 

 # 6 Or al Pr esent at ions begin November  18 
# 5 Final dr af t  due: 2nd class session f ollowing your  or al, wit h all due by December  11  

 

For  pr oj ect s 5 & 6 you will wr it e a pr oposal, which you will communicat e in bot h a wr it t en paper  (# 5)  
and an or al pr esent at ion (# 6) . This t ype of  wr it ing and pr esent at ion is cr it ical t o t he career s of  
many t ypes of  scient ist s: 

¥ Under gr aduat es somet imes wr it e a r esearch pr oposal t o apply f or  f unding f or  a summer  
r esearch j ob. 

¥ Gr aduat e st udent s t ypically wr it e a descr ipt ion of  t heir  pr oposed t hesis pr oj ect  and/o r  an 
or iginal r esearch pr oj ect , and def end it  in f r ont  of  t heir  t hesis commit t ee. 

¥ Post doct or al scient ist s of t en wr it e a r esearch pr oposal t o apply f or  post doct or al 
f ellowships and j obs. 

¥ Scient ist s in indust r y and nat ional labor at or ies wr it e or  pr esent  pr oposals and pr ogr ess 
r epor t s t hat  are cr it ical in t he det er minat ion of  which r esearch dir ect ions t he company will 
choose t o init iat e and t o cont inue  

¥ Scient ist s at  colleges and univer sit ies wr it e pr oposals and pr ogr ess r epor t s t hat  are cr it ical 
f or  obt aining t he f unds t o be able t o pur sue t heir  r esearch pr ogr ams. 

¥ Science ent r epr eneur s wit h an idea t hey would like t o market  must  convince ot her s t o invest  
t heir  t ime and money in it . 

¥ Science t eacher s wr it e pr oposals t o obt ain equipment , st ar t  new pr ogr ams, change cur r icula, 
et c. Example: r ecent  science cur r iculum change at  Amher st  High School. 

 

Tips for writing your research proposal  
The goal of  a r esearch pr oposal is t o convey t hat  t he r esearch is bot h impor t ant  and f easible. 
Ther e are many possible r esearch pr oj ect s t hat  cannot  be pur sued wit h t he f init e r esour ces t hat  
are available. A company or  f unding agency chooses which pr oj ect s t o f und based on which are most  
impor t ant  t o t heir  goals (eg likely t o r esult  in a market able pr oduct  or  likely t o advance basic 
science in an area t hought  t o be impor t ant  f or  healt h or  t echnology). A successf ul pr oposal must  
br ief ly convey t he impor t ance of  t he pr oj ect  (how it  will advance f undament al under st anding or  
r esult  in impor t ant  applicat ions) and t hen descr ibe a logical plan f or  t he r esearch (helps t o 
demonst r at e f easibilit y). Persuade the reader that this project should be done! 
 
I MPORTANT You are not  expect ed t o develop t he idea f or  your  pr oposal independent ly. I f  you are 
wor king in t he r esearch gr oup, wr it e about  t he pr oj ect  you are wor king on or  planning t o wor k on. I f  
you are not  wor king in t he gr oup, you should ask t he pr of essor  or  gr aduat e st udent s f or  a small 
pr oj ect  t o wr it e about  (somet hing suit able f or  an under gr aduat e summer  pr oj ect ), and guidance in 
developing a logical plan f or  t he pr oj ect  (ie cont r ol exper iment s, et c). You could wr it e about  a 
pr oj ect  t hat  r elat es t o exper iment s someone is alr eady doing or  a pr oj ect  t hat  t hey are hoping 
someone will do soon. YouÕll need t o discuss ongoing pr oj ect s wit h your  gr oup and r ead paper s unt il 
you under st and t he signif icance and appr oach of  t heir  r esearch. Discuss ideas f or  an under gr aduat e 



r esearch pr oj ect  and choose one. Read mor e paper s and have mor e discussions t o help you develop 
your  plan f or  t he r esearch pr oj ect . Your  pr oj ect  must  be dist inct  f r om any ot her  in t he class. 
 

Tips for writing your teaching proposal  
The goal of  your  pr oposal is t o per suade someone t hat  you have a compelling appr oach t o t eaching 
one or  a f ew chemist r y concept s. YouÕll need t o explain how your  appr oach makes t he mat er ial 
especially excit ing t o t he st udent s (t he hook) as well as how you will make t he concept s clear  (t he 
science cont ent ). You should pit ch it  t o an audience of  your  peer s (chemist r y maj or s or  BS 
gr aduat es) who are choosing t opics and appr oaches f or  t eaching a college chemist r y cour se. Focus 
on how you will convey t he chemist r y: wr it e per suasively about  science f or  a science audience. 
Persuade the reader that they should adopt your ideas for teaching their chemistry course! 
 
You may have an idea f or  a hook Ð a chemical t opic in t he news or  a chemical angle of  a movie or  
ot her  popular  media. Or  you may get  an idea f or  t he ÒhookÓ f r om a f acult y member . Then you will 
wor k on your  own t o develop t he r est  of  t he pr oposal.  Your  pr oposal may cont r ibut e t o f ut ur e 
chemist r y cour ses at  UMass. For  example, Pr of  J eanne Hardy has a list  of  CSI  episodes wit h 
chemist r y cont ent . Your  pr oposal could out line t he use of  some CSI  scenes/ event s f or  t eaching a 
coher ent  set  of  chemist r y concept s. You must  pr opose somet hing clear ly dist inct  f r om ot her  
st udent s in t he class (eg, dif f er ent  CSI  episodes and chemist r y cont ent ).  
 
Your  pr oposal should be or ganized as f ollows. 
 

I. Aim Ð Br ief ly st at e t he obj ect ive of  your  pr oj ect  (one paragr aph in pr oposal; one 
sent ence in out line).  
Research: Br ief ly ment ion why t his wor k is impor t ant  (you' ll say mor e in t he f ollowing 
sect ion).  
Teaching: Clear ly st at e t he ÒhookÓ, t he int ended audience, and t he chemist r y concept s. 

II. Background & Significance Ð Put  t he pr oposed wor k in cont ext  Ð how will it  build on 
pr ior  wor k in t he f ield and why is it  signif icant : why do we care? Be concise (1-2 pages). 
Ref er  t o specif ic f igur es you plan t o include. 
Research: End wit h a br ief  st at ement  of  what  your  pr oj ect  will pur sue: hopef ully t his 
builds nat ur ally on t he pr evious r esearch t hat  you' ve j ust  descr ibed. 
Teaching: You may want  t o addr ess quest ions including: Why are t hese concept s 
challenging t o learn? Why are t hey impor t ant ? What  are t he cur r ent  appr oaches t o 
t eaching t hese concept s? Why is your  hook compelling? You can f ind publicat ions on 
t eaching ideas, f or  inst ance in t he J our nal of  Chemical Educat ion. I f  you base your  
pr oposal on t hese ideas, be sur e you are int egr at ing ideas f r om sever al sour ces, not  
mer ely one ar t icle.  

III. Research Design or  Teaching Plan Ð This will be t he maj or it y of  t he pr oposal (3-4 
pages) and will pr ovide a logical plan f or  t he pr oj ect . Subheadings are a good way t o lead 
t he r eader  t hr ough your  plan. For  your  out line, list  in a logical sequence t he subheadings 
or  t opics you will cover  t o convey your  plan. Ref er  t o specif ic f igur es you plan t o include. 
Research: Use subheading like Synt hesis, Fluor escence Tit r at ions, et c and be sur e t o 
convey t he logic of  your  planned exper iment s, NOT a det ailed pr ot ocol or  r ecipe f or  
each.  
Teaching: Use subheadings t hat  convey t he sequence you will f ollow in your  lesson, 
especially t he concept s you will t each. 



IV. References – You must  f ollow pr oper  f or mat t ing f or  your  r ef er ences (see example in 
out line). We st r ongly r ecommend using cit at ion sof t ware such as Ref wor ks (available t o 
you t hr ough t he libr ary, or  ot her  pr ogr am your  gr oup pr ef er s): it  makes your  lif e easier ! 
Research: Your  pr oposal builds on pr evious wor k in your  gr oup and ot her  gr oups. 
Cit at ions are impor t ant  bot h t o cr edit  ot her  scient ist s f or  t heir  cont r ibut ions and t o 
build a case t hat  your  pr oposed pr oj ect  is well-suppor t ed by published wor k (f or  
example, t o demonst r at e signif icance and f easibilit y). You should cit e at least 5 articles 
published in scientific journals (t hese, and not  web sour ces, are r ecognized as cr edible 
in scient if ic cir cles because t hey are peer -r eviewed).  Remember  t o cit e publicat ions 
beyond t hose of  your  own r esearch gr oup.  
Teaching: YouÕll need t o give pr oper  cr edit  t o all your  sour ces. Ref er ences t hat  bolst er  
your  case f or  using your  t eaching appr oach are a plus. 

V. Figures - I nclude caref ully chosen f igur es t o help you convey t he impor t ant  point s of  
your  backgr ound and exper iment al st r at egy or  of  your  t eaching plan. You may inser t  t he 
f igur es in t he t ext  or  put  t hem at  t he end, but  t hey are not  count ed in your  5 page limit . 
All f igur es should be ment ioned in t he t ext  (r ef er r ed t o by number , in or der ). Wit h 
each f igur e pr ovide a legend: Figur e n. Tit le. Descr ipt ion. You must  pr ovide pr oper  
cit at ions f or  all f igur es unless you make t hem your self : Òf r om xx,Ó or  Òadapt ed f r om xxÓ 
if  you modif y t he or iginal f igur e. 

VI. Acknowledgements – I nclude a st at ement  r ecognizing t he cont r ibut ions of  ot her s t o 
your  pr oposal. Possible scenar ios and examples include t he f ollowing: (1) ÒThis r esearch 
pr oposal descr ibes a pr oj ect  I  am conduct ing in t he Laht i gr oup. I  would like t o t hank 
Pr of  Laht i and gr aduat e st udent  J osephine Smit h f or  discussions t hat  guided t he 
development  of  t his pr oposal.Ó (2)  ÒThis r esearch pr oposal descr ibes a pr oj ect  being 
conduct ed by J osephine Smit h in t he Laht i gr oup. I  would like t o t hankÉÓ (3)  ÒThis 
r esearch pr oposal descr ibes a pr oj ect  t hat  is in t he planning st ages in t he Laht i gr oup. I  
would like t o t hankÉ.Ó. (4)  ÒThis t eaching pr oposal descr ibes an appr oach being used by 
J oe Smit h, Best  High School. I  would like t o t hank É f or  helpf ul discussions.Ó (5)  ÒThe 
ÒhookÓ f or  t his t eaching pr oposal was suggest ed by Pr of  Hardy É I  would like t o t hank 
ÉÓ Also not  included in 5 page limit . 

 
Bot h t he paper  (maximum of  5 double-spaced pages, not  including f igur es and acknowledgement s) 
and 10-minut e or al pr esent at ion should be pit ched at  an appr opr iat e level f or  a scient if ic audience 
of  chemist s (not  f or  specialist s in your  r esearch area). Pit ch it  t o your  classmat es. 
 
Due 10/23 - Specific Aim and Outline. 
Be sur e t o f ollow t he or ganizat ion descr ibed above: see sample below. Choose caref ully what  t opics 
you will include in sect ions I I - I I I  and list  t hese in a logical sequence t hat  conveys t he impor t ance 
and f easibilit y of  your  pr oposed pr oj ect .  
Make your outline as clear & complete as possible so that you can get the most useful 
feedback during your conferences.  
 

Good luck with this most creative part of the course! 



Sample outline Ð based on a student research proposal 

I. Specific Aim 
To determine whether Tyr62 essential to the activity of Ni superoxide dismutase by making a 
Phe62 mutant and measuring its activity. 

II. Background & Significance 
Superoxide dismutases important for protecting cells against oxidative damage 
Ni superoxide dismutase is a novel enzyme 
Tyr radical maybe important in mechanism; 2 Tyr are conserved = candidates (Figure 1) 
Proposed experiments will test whether Tyr-62  is critical to function by measuring activity of 
Phe-62 mutant. 

III. Research Design 
Logic of exp design  
Change Tyr -62 to Phe because similar size and aromatic but can’t form radical. 
If mutant has radical, mutate other Tyr 
If mutant has no radical, measure its activity 
Mutagenesis 
PCR method 
Primer design 
Sequence mutant 
Expression, purification, & reconstitution 
Overexpress – check with gel electrophoresis 
Purify with nickel affinity chromatography 
Add nickel to apoprotein 
Characterization 
EPR to check for radical – compare mutant and wildtype (Figure 2). 
Activity assay (xanthine oxidase assay) – compare mutant and wildtype (Figure 3). 
Conclusion 
Goal is new insight into mechanism – possibly different for Ni enzyme 
Understanding mechanism ultimately helps develop treatments for diseases related to superoxide 
dismutase 

IV. References (List at least 3 articles you think you will cite.) 
use ACS f or mat  (wit h t it le): 

1. Falke, J. J.; Hazelbauer, G. L., Transmembrane signaling in bacterial chemoreceptors. 
Trends Biochem Sci 2001, 26, (4), 257-65 
V. Potential Figures (List of figures you will use to help convey your plan.) 

Fig 1. Protein structure showing location of active site and target Tyr62 (and 
other conserved Tyr) 

Fig 2. Tyr radical signal 

Fog 3. Figure explaining activity assay 

 


