Curriculum Mapping Project, Chemistry Undergraduate Program

Etienne Rhéaume and Kathy-Sarah Focsaneanu, Department of Chemistry, Faculty of Science

: cHM3125 B Appropriate lab space ™ Appropriate TA units
n rO u C O n CHM4311 'G’GE" Chemiy CHMA4354
-Coordination chemist -Green chemistry metrics _The analvtical metho
-HomO/he-:’Zl;c;gTer}?nuss cat:I,ysis -Solvents & alternative reaction -éi:?:i:l;l;ft:r:g:csz:;};f Thmstn,l:en:atio:,h ‘ 100%
-Ethylene ologomerization ) [pedis ) r chemsitry/industry -Separations
l e chemistryd -Life (;:yctlelar?alySls -Energy sources -Chromatography
. -Catalysis in agueous conditions -Catalysis -Mass spectrome
As part of a recently undertaken expansion of the tectron ransir B RIehRe e B ey A o i il
. . . -_M(_) - ar.amvat'_o " -Tandem catalysis
University of Ottawa’s Department of Chemistry, a e S e e
. . . -Renewable resources
rigorous self-examination of the undergraduate ~ R
program has been in progress. This wide-spectrum ecvon vansri £ Chromatosraphy
. o . reaction complexes -Analytica
project has been termed “Curriculum Mapping Coordination complexes LA AL, e
-Precision in
Project’”’. Previous research shows that such S nessirement
undertakings lead to increased quality of chemistry e il
education in undergraduate programs. This specific e e s
project investigated the analytical and inorganic S e il
] . coordination complexes -Titration
streams of the ChemIStry program, and the Sp@ClﬁC -(L:iga:dlii_e::i:eorv -G;ayéTt:etriC(& combuzltionl analzsis . 3 D ] ] ] fe ‘
-Crystal fie eory -Acid/base (mono and polyprotic S 2313 : . . T
questions sought to be answered were the following: igands andpisystem iteractions acic S e — g 9 ata fase t(i)n tfe o7p|n|ons O t Ero €550T15
b Sac o omp i -sutrers rocesses in e atmos ere rOVI In In Orma On Or re resen a Ve CourseSl
]_) Does the current course sequence In the |-Substitutionfreactions -Activity & ionic strength I[:ydrospheretznd:itho:phher(; P 8 P
-Electron transfer reactions -EDTA titration -
undergraduate chemistry program contain conceptual -Reactions of coordinated ligands “Electric potential Mool )
. . . -Electrodes & potentiometry :::uracy . envuronrlnentls _ T h
overlap, and if so, does this redundancy benefit, or Redox titrations R e e p a r I I I e n S
-Instrumentation methods in
? . -Treatment of water sources
SetbaCk' the StUdentS ) -s:,I:Stt::::Z::)Bmtgry -In.secticides a!'ld h-erbi.cides
2) Can any specific components of the program, such Luminescence Environmental implications of
. . . . o e -Atomic spectroscopy ene-rgy atilizstion S re n g S
as important concepts or skills, be identified as et T e ~climate change
. . . 3 structure b -Mass spectrometry a0l pol!ut.:lon.
missing, and incorporated into the program? e e s acd precipitation
. . ;)x‘: ;?;':" at -greenhouse effect .
Adherence to recommendations made by previous S \ stratospheric and ground level 1. The Department of Chemistry has a very good overall
external evaluation of the chemistry undergraduate | conceptual overlap between courses; the vast majority of
program were also to be verified by means of this / Equllibrinm professors consulted believed this overlap was beneficial
project. It was expected that not many further changes CHM1311/1301 e to students, as during their learning experience, students
would have to be made, due to the quality of the Sl emen | will neither waste time repeating material, nor have gaps
university’s undergraduate chemistry program. Lastly, Sl \ in their understanding.
an analysis of teaching methods, as well as their e o

CHM2353

- Chemical & physical properties 2. A unanimously positive point is the appropriate number
of various elements . .
of TA units provided for courses.

-Quantum mechanics _Acid/base
-lonic equilibrium
-Quantum mechanics
-Molecular structure

learning objectives and required resources, was done.

-Structure & bonding
-Acid/base
-Thermochemistry
-Electrochemistry

i ) -Periodic
-Electron configuration trends

Methodol OgY i

1. Assembly of a database containing all information /

3. The vast majority of professors indicated that they
conduct lectures by means of projected slides, and other
technology, while a minority reported using a chalkboard

pertaining to this select list of courses. This demanded Reactivity of metas T (by choice, and not due to lack of equipment). This
-Reactivity of -Bonding theories . .
the use of various resources, from professors and staff o e Spectroscopy Inorganic molecular demonstrates that the Department is able to provide
members within the Department, to students currently in | / | learning facilities in accordance with professors’ resource
: requirements.
thg und.ergraduat.e chemlstr.y program, as well as the r—— I q
university’s website and online databases. et
quantum theory . . ] .

SR o s L  crmz1zs e e | 4. A prevalent learning objective beyond syllabus material

_Symmetry andigroup -Types of bonds : -Synthesns&prope.rtles of n?nomatt-erlals e ] . o )
2. COnStI’UCl'IOn Of the Concept map. theory N Bonding -Mole;:;:lat;snze 8;3hape -Metallic and superrslort\dll:ctmg mpatetr.lalls, their applications IS problem_sol\“ng’ a tOOI Crltlcal to a proper Chemlstry

-Molecular orbital theory -Atomic structure & R -vietatlic nahoparticies .
. e molecular shapes -Thermal analysis -Magnetic nanoparticles -Electrochemistr
;Brcg)::gfn:t:ﬁ;rgg:;::i e - -X-ray diffusiZn -Nanolatgces and na:oassemblies ’ ed ucatlon )
3. Structured interviews were conducted with a number o sl it tori
of professors in the Department of Chemistry. These e R e e 5. The vast majority of courses offered within these
were done in order to obtain relevant information as to i e e g 2 E S stretures streams have respectable averages and student
the pedagogical aspects of these courses, as well as the Ofttal structire, - ~Photovoltaics silica in biological imaging appreciation scores. The two demonstrate correlation.
-Light emitting devices -Nanostructured ceramics in tissue engineering

prOfessorS’ Oplnlons on the userIneSS Of the Conceptual -Batteries, fuel cells -surfactant assemblies; liposomes; polymer nanostructures

overlaps between courses. Area S fO r i m p rOVE m e nt

4. All information gathered throughout the project was

1. It appears that an improvement could be made with

integrated, and the courses were assessed based on the : :
Brated, ar | . A~ - i respect to the material taught on chemical structure and
Ca nadlan SOClety Of Chem|Stry gU|de||neS. -Bio-redox agents and mechanisms f)it;,ff,f,etamcs -Fossil fuels (catalysis, fracking etc.)

-Electron transport enzymes . .
-Structure and bonding theories -Nuclear energy

bonding. Deficiencies in these concepts seem to lead to a
St Bt -Niche renewable ener o ol : :
| s o i e —— N e more difficult understanding of upper year material.
5. Recommendations were then made based off of these Inorganic medicinal chemistry e

-Energy ethics and future sources

results. 2. A recurring, but not overwhelming, point made by
Res u ItS various professors is the lack of lab space in the
department. This deficiency limits the number of places
(A) English courses, last offered (C) Appropriate amount of avalla.ble for students to register in cgrta!n cou.rse.s,
] especially some upper level courses, and inevitably limits
conceptual overlap between Student performance vs. student rating the hands-on experience students can gain.
courses? 9.0
M This year _ e 3. We can clearly see that English courses are offered much
B Yes ot ¢ more prevalently than French courses. Perhaps hiring more
5':_ 8.0 . French-speaking professors would increase the availability
W Last year § ¢ p ¢ of courses for strictly French-speaking students.
No, too S
0o, 7.0 F K
Other ittle § . 5 R? = 0.21797 U t ure wor
(P
2 6.0 ® . . . L . .
o © . ¢ This project is linked to two other UROP projects in the
S department, which analyze the remaining streams of the
(B) French courses, last offered (D) Lecture format o : : Lo
’ S 5 undergraduate chemistry program. All three work in coordination
&N toward the completion of the Department of Chemistry’s
Curriculum Mapping Project.
B This 4.0
year B Projected ¢ ACknOWIedgEI I Ients
W Last slides
year 30 | | | | | | | | | Thank you to Kathy-Sarah Focsaneanu for her constant hel
® Chalkboard 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 Y Athy->arah ro P
Other Student rating (0-5) through the duration of this project, and to the professors and staff
members of the Department of Chemistry who kindly donated their
Fig. 2. Correlation between student overall appreciation of courses, and grade performance for those time. Thank you to the University of Ottawa UROP program.
Fig. 1. A based off 15 courses, B based off courses. Averages taken across all sections of a course for a given academic year.
9 courses, all offered by the Dep. of Chemistry. Cand D References

based on the opinions of 6 professors, instructing 7 courses. Canadian Society of Chemistry, CSC Accrediation Guidelines



