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UniversityUniversity ofof Puerto Rico Puerto Rico 
RRíío Piedras o Piedras CampusCampus

HispanicHispanic--serving Institutionserving Institution
ResearchResearch ComprehensiveComprehensive InstitutionInstitution
OverOver 22,000 22,000 undergraduateundergraduate studentsstudents
–– 98% from Puerto Rico98% from Puerto Rico
–– 1% from the United States1% from the United States
–– 1% from other Latin American countries.1% from other Latin American countries.
ApproximatelyApproximately 4,000 4,000 graduategraduate
studentsstudents



DepartmentDepartment ofof BiologyBiology

Biology Education



StrategiesStrategies thatthat are are usedused
in in thethe curriculumcurriculum

ProblemProblem--basedbased learninglearning
Active Active learninglearning
IndependentIndependent laboratorylaboratory
InternetInternet--accesibbleaccesibble curricular curricular materialsmaterials
LibraryLibrary projectproject studiesstudies
TutoringTutoring andand mentoringmentoring



New curricular schemeNew curricular scheme
20072007--0808

Molecular & Cellular Molecular & Cellular 
BiologyBiology
–– ProvideProvide a a curriculumcurriculum toto

prepare prepare biologistsbiologists withwith a a 
strongstrong background in background in 
thethe conceptsconcepts andand
methodsmethods thatthat willwill allowallow
themthem toto contributecontribute toto
thethe discipline in discipline in thethe 21st 21st 
centurycentury

–– ItIt requiresrequires thethe
integrationintegration ofof thethe
physicalphysical andand chemicalchemical
sciencessciences withwith GeneticsGenetics
andand Molecular Molecular BiologyBiology

Integrative BiologyIntegrative Biology
–– ProvideProvide a a curriculumcurriculum

thatthat willwill allowallow studentsstudents
toto understandunderstand patternspatterns
thatthat governgovern biologicalbiological
organizationorganization

–– ItIt requiresrequires a a strongstrong
emphasisemphasis onon GeneticsGenetics, , 
EvolutionEvolution, , EcologyEcology andand
thethe StructureStructure andand
FunctionFunction ofof living living thingsthings..



Changes in the new Changes in the new 
curriculumcurriculum

Calculus ICalculus I
–– Math Summer Immersion ProgramMath Summer Immersion Program

Quantitative preQuantitative pre--requirements for Biology requirements for Biology 
coursescourses
–– General BiologyGeneral Biology
–– GeneticsGenetics

All undergraduate laboratoriesAll undergraduate laboratories
Language proficiency in both English and Language proficiency in both English and 
SpanishSpanish



Math Immersion ProgramMath Immersion Program

Goal: Prepare Goal: Prepare 
students to enter to students to enter to 
the Calculus I the Calculus I 
course on their first course on their first 
semester of semester of 
freshman yearfreshman year
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*84% of students enrolled

pass at least one level



General Biology I changesGeneral Biology I changes

LectureLecture
–– Eliminate the atom, etc.Eliminate the atom, etc.
–– Start with water; include pHStart with water; include pH
–– Introduce cell communicationIntroduce cell communication
–– Further develop genetics; include probabilityFurther develop genetics; include probability
–– Introduce genetic engineering and biotechnologyIntroduce genetic engineering and biotechnology
–– Further develop population genetics; include Further develop population genetics; include 

HardyHardy--WeinbergWeinberg



General Biology I changesGeneral Biology I changes

LaboratoryLaboratory
–– Introduce exercises that are Introduce exercises that are ““open ended investigationsopen ended investigations””
–– Emphasize data gathering, analysis and presentationEmphasize data gathering, analysis and presentation
–– Use of computers to analyze and present the dataUse of computers to analyze and present the data
–– Introduce basic concepts of statistics (ex. mean, standard Introduce basic concepts of statistics (ex. mean, standard 

deviation)deviation)
–– Introduce reports that are like research articlesIntroduce reports that are like research articles
–– Introduce the development of information and technology Introduce the development of information and technology 

skillsskills
–– Introduce protein visualization to study protein structureIntroduce protein visualization to study protein structure
–– Update the biotechnology exerciseUpdate the biotechnology exercise
–– Introduce the preparation of solutions to be used in the Introduce the preparation of solutions to be used in the 

lablab



UpperUpper--level laboratorieslevel laboratories

Molecular Biotechnology LabMolecular Biotechnology Lab



BiotechnologyBiotechnology LaboratoryLaboratory



Analysis of protein Analysis of protein 
structure using structure using RasMolRasMol



New exercisesNew exercises……

DNA Sequence Search DNA Sequence Search 
–– GenBankGenBank

httphttp://://www.ncbi.nlm.nih.govwww.ncbi.nlm.nih.gov//

Identification of ORFIdentification of ORF
–– ORF FinderORF Finder

Primer selectionPrimer selection
–– Primer3 Primer3 

httphttp://biotools.umassmed.edu/://biotools.umassmed.edu/

Restriction enzyme mappingRestriction enzyme mapping
–– BLASTBLAST
–– NEB CutterNEB Cutter

httphttp://://tools.neb.comtools.neb.com



UpperUpper--level laboratorieslevel laboratories

Molecular Biotechnology LabMolecular Biotechnology Lab
Molecular and Cellular Biology LabMolecular and Cellular Biology Lab



ProjectProject--based laboratorybased laboratory

Focus on the development of higherFocus on the development of higher--order order 
cognitive skillscognitive skills
Project will study the genomics and Project will study the genomics and 
proteomics of B cell desensitizationproteomics of B cell desensitization
–– Techniques:Techniques:

Cell cultureCell culture
RNA isolationRNA isolation
cDNAcDNA preparationpreparation
MicroarrayMicroarray hybridization and data analysishybridization and data analysis
Protein sample preparationProtein sample preparation
ImmunoprecipitationImmunoprecipitation
Western BlotsWestern Blots



New coursesNew courses

Introduction to Molecular Introduction to Molecular 
BioinformaticsBioinformatics



Biol.4360 Biol.4360 –– Spring 2007Spring 2007



Collaboration with Collaboration with 
NESCentNESCent

National Evolutionary Synthesis CenterNational Evolutionary Synthesis Center
–– Education and OutreachEducation and Outreach

Dr. Dr. JoryJory WeintraubWeintraub

VideoteleconferencesVideoteleconferences
–– ““Introduction to Introduction to PhylogeneticsPhylogenetics”” -- Dr. Dr. GaneshGanesh

GanapathyGanapathy
–– ““Evolutionary Genomics: Natural Selection and Evolutionary Genomics: Natural Selection and 

the Human Lineagethe Human Lineage”” --Dr.ToddDr.Todd VisionVision
–– ““Introduction to Introduction to MicroarraysMicroarrays”” –– Dr. Brian Dr. Brian 

RybarczykRybarczyk
–– ““IntroductionIntroduction toto SystemsSystems BiologyBiology”” -- Dr. Dr. JoshuaJoshua

GranekGranek



11114414 14 13. 13. MotivateMotivate youyou toto seekseek informationinformation aboutabout
thethe possibilitypossibility ofof doingdoing scientificscientific researchresearch.  .  

000000202012. 12. ContributeContribute toto improveimprove youryour computercomputer & & 
Internet use Internet use skillsskills

000033171711. 11. ContributeContribute toto thethe developmentdevelopment ofof oral oral 
communicationcommunication skillsskills

0066559910. 10. ContributeContribute toto thethe developmentdevelopment ofof writingwriting
skillsskills

00001119199. 9. MotivateMotivate youyou toto seekseek additionaladditional informationinformation
aboutabout thethe topicstopics coveredcovered in in thethe coursecourse

00002218188. 8. ImprovedImproved youryour criticalcritical thinkingthinking skillsskills

00000020207. 7. AllowedAllowed youyou toto understandunderstand currentcurrent
scientificscientific topicstopics thatthat are are pertinentpertinent toto everyevery
dayday lifelife

00114415156. 6. IntegratedIntegrated andand developeddeveloped quantitativequantitative skillsskills

00221117175. 5. FullfilledFullfilled youryour expectationsexpectations

00111118184. 4. EstablishEstablish relationshipsrelationships amongstamongst otherother
disciplines disciplines oror areasareas in in BiologyBiology

00114415153. Time 3. Time distributiondistribution amongstamongst topicstopics

00004416162. 2. AchievedAchieved thethe coursecourse objectivesobjectives as as outlinedoutlined
in in thethe syllabussyllabus

00002218181. 1. ExpandedExpanded youryour knowledgeknowledge aboutabout thethe
subjectsubject

DeficientDeficientFairFairGoodGoodExcellentExcellent



Final thoughtFinal thought……

Provide multiple strategies and Provide multiple strategies and 
approaches to facilitate student approaches to facilitate student 
learning and skill developmentlearning and skill development
–– RelevantRelevant
–– IndividualIndividual



ThanksThanks

Dr. Dr. RosauraRosaura RamRamíírezrez, Patricia , Patricia 
BurrowesBurrowes, , MigdaliselMigdalisel ColColóónn
–– Department of BiologyDepartment of Biology
Dr. Dr. JoryJory WeintraubWeintraub, NESCENT, NESCENT
Genome Consortium for Active Genome Consortium for Active 
TeachingTeaching
““Molecules of LifeMolecules of Life””
Faculty Resource NetworkFaculty Resource Network


