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Changing Perspectives
In Professional Development

This article explores three major shifts in beliefs about professional
developmenthat are suggestedy the researcthon teacherearningand
shareexample®f programdrom the NationalEisenhowerConsortiahat
demonstrate the importance of the shifts.

Intr oduction

Overthe pastwo decades teacher
professional development has
undergone profound changes from
afocuson mostly Oonesize btsall®
workshopsto more ongoing,subject
and need-focused programs, often
embeddedn the schoolday, where
manybelong(Loucks-HorsleylLove,
Stiles,Mundry & Hewson, 2003).When
my colleaguesand| beganour work
studyingprofessionatlevelopmenin
sciencethe Benchmarkd$or Science
Literacy (AAAS, 1993) and the
National ScienceEducation Sandards
(NRC, 1996)hadnotyetemepgedon
the educationscene Now, it is hard
to imagine a time when educators
werenOfocusedon standards-based
education.

Half-way throughthis brstdecade
of the 21% century, educators are
working diligently to ensurethat all
studentslearnand school sdemonstrate
annualyearly progress.Schoolsare
scrambling to bPnd ways to reach
students who are struggling. Once
again professional development is
beingseenasamajortool to support
improvedpracticeandtoassistteachers
in meetinggoalsfor studentearning.
Recentlyourperspectiveaboutwhat
works in professionaldevelopment

Schooling can make a
difference forall
students if they have
access to quality
teaching and ae held
to high expectations.

andwhereto bestfocus enegy and
resourceshave beenshifting based
on research and lessons from the

peld.Thisarticleexploregshreemajor
shifts in beliefs about professional
developmentthat are suggestedby

the researclon teacherdearningand
sharesexamplesof programsfrom

the National EisenhowerConsortia
that demonstrateghe importanceof

the shifts.

When it Comes to Student
Learning, Teaching

MattersNa Gr eat Deal

Thereis a growing recognitionof
the value of a teache® experience
and knowledge with regard to
their promoting student learning.
Experienced teachers who use
effectiveinstructionalstrategies tend
toproducehigher student achievement

outcomegRowan Correnti& Miller,
2002). Most interestingis research
that suggests teachers can make
the differencefor all studentsgeven
thosestudentsvho comefrom disad-
vantagedbackgroundgWenglinsky
2002). Thisresearch supportstheideas
generatedh the 1980sthatOefective
schools@ould createconditionsfor
learningfor all studentaindcounters
researchfrom the 1960s that found
that schooling could not overcome
the effects of students@ackgrounds
(Coleman et al., 1966).
Schoolingcan make a difference
for all studentsf theyhaveaccesdo
quality teachingandareheldto high
expectations. Unfortunately, this is
not always the case. Research by
SanderandRivers(1996) foundthat
childrenwho weretaughtby several
ineffective teachersin a row were
highly disadvantagedndperformed
lower thansimilar studentgsaughtby
severalmore effective teachersn a
row. As we maketheshiftin thepeld
to seeing that teaching makes the
differencen studentearning schools
and school districtsarerecognizingthe
obligation of ensuringthat studentsget
accesdo the bestpossibleteaching.
Thisrequiregethinkinghow schools
support teacherstodevel opand deepen
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teaching expertisethroughouttheir
careers.

New teachers need
content-focused
mentoring that
supports them to teach
their specibc curricu
lum and content and
inducts them into the
profession of teaching.

Effective teaching is complex
and involves drawing from a deep
knowledge base in the content as
well as in instructional strategies
for teaching content. Stigler and
Hiebert (2004) calls for building
a knowledgebasefor the teaching
professionNOteachersedtheories,
empirical research, and alternative
imageof whatimplementatioiooks
likeO( p. 16).

Understandinghe subjectmatter
is essential for effective teaching.
Research studies that examined
the relationship between teacher
gualibcations and background and
studentachievemenin mathematics
and sciencefound that high school
math and science teachers with a
standard certibcation in their beld
of instruction (usually indicating
coursework in both subject matter
and educationmethods)had higher
achieving students than teachers
teachingwithout certibcatiorin their
subjectarea(Goldhaber& Brewet
2000; Darling-Hammond, 2000;
Monk, 1994).

For beginningteachersthereis a
growingrecognitionof theneedfor a

differentkind of induction program
that goesbeyondtips for classroom
managementlirectionsto thesupply
closet, and general teaching strategies.
New teachersneed content-focused
mentoring that supports them to
teachtheir specibccurriculum and
content and inducts them into the
professionof teaching.The content-
focused mentoring model assigns
beginningteachersor teacherswho
wish to improvetheir teachingto an
accomplished teacher mentor who
teacheghe samesubjectmatter The
focusof thework betweerthementor
andmenteds onteachinghecontent
and ensuring student understanding of
importantscientiPcor mathematical
ideas. Thementor and menteework on
lessongogetherobserveoneanother
teachand study the local, stateand
national standards in their subject
area.Togethey they getto know the
researchon how children learn the
content andtheal ternativeconceptions
studentsbring to their learning.For
examplethe NorthernNew England
Co-Mentoring Network Project
(www.nnecn.org), supported by a
National Science Foundation grant
awardedto the Maine Mathematics
and Science Alliance, developed a
modelfor content-focusethentoring
and teacher leadership to support
beginning teachersin Maine, New
Hampshire, and Vermont. Novice
teachersr teachersiewto teaching
scienceor mathematicsarepairedwith
accomplishedveteranteacherswho
provide coachingand mentoringon
standardsand research-based teaching
of thecontentWhennoviceteachers
encountematerialthey Pnddifbcult
to teachor hardfor studentgo learn,
thementor teacher hel psthemexamine
the research on learning science
and mathematics and deepen their
understandingf the ideasstudents

Pndconfusingandref3ecton how to

adjust their instructional strategies

basedntheresearciiKeeley 2005).
By focusingonqualityteachingpfthe

content,informed by standardsand
researchthis programis buildingthe

next generationof effective science
and mathematics teachers.

Since teaching mattersso much
to studentearning,veteranteachers,
too, must continueto deepentheir
knowledgeandskillsthroughoutheir
careers.They needopportunitiesto
collaborate with others, ref3ect on
practice,learnfrom dataandresults
andseewhatdoesanddoesnotwork
in their classroomstecognizingthat
strategieshatwork oneyearwith one
classmayneedobeadjustedor new
students. Especially in the science
pPeldwheretherearediscoveriesand
new developments, teachers need
to continueto expandtheir content
knowledgethroughcoursesreading
and other professional developmen

Since teaching

matters so much to
student learning,
veteran teachers, too,
must continue to
deepen theirknowledge
and skills throughout
their careers.

Professional developers at the
Northwest Regional Education
Laboratory (NWREL) facilitate the
use of lesson study with teachers
in Oregonand Washingtonto build
communitiesof practicecharacterized
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by teachersworkingtogether onlesson
designs, talking with one another
aboutstudentiearningandobserving
teachingn theclassroomAccording
toEricBlackford, Unit Director forthe
Mathematicsand ScienceEducation
Centerin the Centerfor Classroom
TeachingandLearning, lessonstudy is
away toshiftteacher learningfromone
time Ooutsidéearning@o learningas
part of teachers@»ngoing professional
life. O NWREL works with partner
school sitesthatinvolvethefaculty and
administrationin examininglessons
to enhanceteaching.The approach
involves participating faculty in
examiningtheir practiceonanongoing
basis. At oneof thepartner siteschools,
the principal and assistaniprincipal
actively engagen learningwith the
teachersgo enhancethe teachingof
subject matter

As teachersleveloptheirteaching
expertise professionaldevelopment
canshifttoactivitiesthat support them
toassumerolesasinstructional leaders,
supportingothersin their buildings
to use quality teaching methods.
Schools, likeother organizations, need
leadershipat all levelsembeddedn
theschoolasawhole(Lambert,1998;
Fullan,2001).Thisbecomesritically
importantwhentheschoolistryingto
makechangedn its practicedbecause
leaders are needed to support the
changesndmodeleffectivepractice.
As Lambertwrites, OWthout broad
based | eadershiptheability of aschool
togrow and becomebetter for children
is limited.Q(p. 93). Blackford points
outthatusingstrategiesuchaslesson
study Qileepens teachersOcontent
knowledgeandprepareshemtowork
in a professionatommunityfocused
on ensuring quality teaching.O

Professional Development
Needs to béAbout the

Content and How toTeach it

This ideamay seemobvious,yet
therearestill too many professional
development resources used for
programsthat havelittle to do with
learningto teachthe subjectmatter
Somefocusonly onlearningcontent,
othersonly onteachingtechniquesand
still others on extra curricula topics.

What we have discovered from
research is the importance of
professional development that is
focused squarely on increasing
teachersOcontent and pedagogical
content knowledgeandteachingskills.
Greater positive effects on student
learning are seen from inservice
programs that focus on content
knowledge and on how students
learnsubjectmatter(Kennedy 1999;
Weiss, Pasley Smith, Banilower &
Heck, 2003). Teachers apply their
professional development learning
more often when the professional
development programs they attend
have direct links to the teachersO
curriculum, they are afforded time
to try out new ideasand practices
with colleaguesandthereis ongoing
supporiLoucks-Horsleetal.2003).
Professionatievelopersare seeinga
muchhigherpayoff in theclassroom
whenteacher |earningisbased onwhat
theteachersteach andteachersarepart
of aprofessionalearningcommunity
thatfocusesonteachingpracticeand
theultimategoalof enhancedtudent
learning (Sparks, 2002).

Research evidence suggests that
professionaflevelopmenthatis most
closely linked to improved student
|earning deepensteachersunderstand-
ing of thecontentandhowto teachit
(Cohen& Hill, 2000;Wiley andYoon,
1995;Brown, SmithandStein,1996;

What we have discov
ered from reseach is
the importance of
professional develop
ment that is focused
squarely on increasing
teachers@ontent and
pedagogical content
knowledge and
teaching skills.

andKennedy 1999).Mary Kennedy
(1999) examinedstudiesof profes
sional developmentin mathematics
andsciencehatincludedevidenceof
studentlearning.Sheconcludedhat
Othecontentof in-serviceprograms
doesindeed makeadifferenceandthat
programghatfocusonsubject-matter
knowledgeandonstudentearningof
particularsubjectmatterarelikely to
havelargerpositiveeffectsonstudent
learningthanareprogramghatfocus
mainly on teaching behaviorsO (p.
25).Theprogramsheexaminedvith
the greateseffectswerenot focused
purelyonteachinghesubjectmatter
butalsoconteachinghesubjecmatter
in the contextof how studentdearn
it. Furtherevidencecomesfrom the
Insidethe Classpomstudy(Weisset
al.,2003) that foundthat itisnecessary,
butnotsufbcientfor teacherso have
content knowledge. Thisstudy reports
that: O[achershlsomustbeskilled
in helpingstudentsievelopanunder
standingof thecontentmeaninghat
theyneedo knowhow studentgypi-
cally think aboutparticularconcepts,
how to determinewhat a particular
studentor group of studentsthinks
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aboutthoseideas,and how to help
studentsieeperiheir understandingO
(p. 28).

Knowledgeof contentalso helps
teachers to develop an essential
ingredienfor effectiveteachingtheir
specializedprofessionaknowledge,
called pedagogical content knowledge.
Pedagogical content knowledge is
an understanding of what makes
the learning of specific topics
easy or difficult for learners and
knowledgeof ways of representing
and formulating subject matter to
makeit comprehensibleo different
learners(Shulman,1986; Cochran,
DeRuiter & King, 1993;Fernndez-
Balboa & Stiehl, 1995; Grossman,
1990;vanDriel, Verloop,& De Vos,
1998). StudiessuggesthatteachersO
developmentf pedagogicatontent
knowledgeis contingenton having
subjectmatterknowledggClermont,
Krajcik, & Borko, 1993). Withlimited
content understanding, teachersO
ability to developtheirunderstanding
of how toteachthecontentisrestricted.
The National Science Education
Standards(National Research Council,
1996) suggest that pedagogical content
knowledge is an essential part of
effective teaching.

OFEfective teachingrequires
that teachersknow what students
of certainagesarelikely toknow,
understandand be able to do;
what they will learnquickly; and
whatwill be a struggle.Teach
ersof scienceneedto anticipate
typical misunderstandingand
to judgethe appropriatenessf
conceptdor thedevelopmental
level of their studentsin addi
tion, teachersof sciencemust
developunderstandingf how
studentswith differentlearning
styles, abilities, and interests

learn science.Teacherauseall

of that knowledgeto makeef-
fectivedecisionsaboutlearning
objectives,teachingstrategies,
assessment tasks, and curriculum
materialsO (NRC, 1996, p. 62).

The Departmentof Educationat
RhoddslandCollegein collaboration
with the East Bay Educational
Collaborative, the Eisenhower
Regional Alliance at TERC and
participating school districts joined
forces to develop a model for
increasing teachersOcontent and

OEffective teaching
requires that teachers
know what students of
certain ages ae likely
to know, understand,
and be able to do; what
they will learn quickly;
and what will be a
struggle.O

pedagogical content knowledge. They
combinedthe useof lessonstudyNa
processhy which groupsof teachers
meetregularly over long periodsof
time (severalmonthsto a year) to
work on thedesign,jmplementation,
testing,and improvementof one or
several lessonsN withacontent-based
institute. Teacherand administrator
teams work together in a science
inquiry experience to deepen
understanding of science topics.
They usetheir experiencdo inform
theirlessorstudyandincorporatehe
useof sciencenotebookgo reinforce
the inquiry process and enhance
studentliteracy. The integration of

thecontentinstitutewith theongoing
lessorstudyprocesdeadsheteacher
andadministratorteamsto learnthe
content and focus on how to best
teacht tomeetstudentearninggoals.
In a recentinterview Joyce Tugel,
professionatlevelopeffor scienceat
theRegionakllianceatTERCstated
that throughthis designOtheteams
developa commonunderstandin@f
whatinquiry scienceds, whatit looks
like in the classroomandhow to do
it. OShesaysthe programis designed
to be Orelevanand groundedin the
teachers@wn practiceratherthanan
isolated professional development
strategyO

In anotherexample the Far West
EisenhoweRegionalConsortiunfor
Science and Mathematics supports
the useof casesof sciencelearning
to integratecontentand pedagogical
contentlearningfor teachers. Teachers
whocollaboratedinexamining practice
through casediscussionf content
learningin scienceshowedgainsin
students€rienceestscoresvhereas
therewereno gainsamong comparable
student®f non-participatingeachers
(Daehler& Shinohara,2001). Case
discussionsand examinationof student
work have beenshownto develop
teachersOcontent knowledge and
pedagogicakeasoningskills and to
increasestudent achievement (Barnett
& Tyson, 1993).

In a recent interview, Mayumi
Shinoharapne of the authorsof the
science cases stated that:

Oreachers engage in doing
the sciencein the casesandas
theydotheyarethinking really
hard aboutthe learningof that
scienceE theyseethereis real
logicbehindthecommonwrong
ideaskids haveandseethe di-
versity of ideaskids haveabout
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scienceconcepts.lt leadsthe
teachergo very differentways
ofthinkingaboutstudentsideas
andhow theywould work with
thekidsto helpthemunderstand
the concepts.@hewent on to
say that Othevalue of profes
sional development focused
on content and pedagogical
contentknowledgeis thatit al-
lows for going deepetrto better
understandtudentearningand
student thinking. Whileknowing
the curriculum materials and
how to usethe sciencekits is
important, wemust create oppor-
tunities for professionadevel-
opmentto focus on the harder
thingsteachemustdoNsuchas
developinghehabitsof mindto
be alwayswonderinghow chil-
drenwill respondo thelesson.
Professionaldevelopmentthat
onlydealswith thebasicdeaves
teacherswiththehardest work to
tackle later on their own.O

The Purpose of Pofessional
Development is to Enhance
Learning of Challenging

Content for All Students

Anather signibcant positivechange
we are witnessing in the beld is
the shift to seeing and believing
that the purpose of professional
developmenis to enhancdearning
of challenging content for all students.
Thishasledtoincreasedaccountability
and responsibility for professional
developmenprogramgobetterequip
teacherstoteacharigorouscurriculum
to al students and to ensure that
studentshave every opportunity to
meetthehigheststandard€=ducators
are now recognizing professional
development as a tool focused on
building the knowledge and skills

Teachers can examine
student work and other
artifacts to see changes
in the type of work and
thinking students are
doing, as well as their
level of understanding.

of teachers to enhance student
outcomes.

The research demonstrates that
studentsof all races,cultures, and
genders are capable of learning
science. QA learnersfromvery young
agesometo schoolwith conceptions
about the world, are curious about
phenomenandcaninquireintothem
andmakemeaningof them.Whenall
childrenhaveaccesstoquality teaching
andhighexpectationgheyareableto
meetstandardgor contentlearning®
(Campbell,1995). Through its use
of lesson study mentioned earlier,
the Northwest Regional Education
Laboratory is increasing teachersO
useof inquiry in the classroomand
enhancing knowledgeof how children
learn science. Teachers engage in
lessorstudyto redesigrtheir science
instruction to increase the use of
inquiry-basedlearning. One district
usinga kit-basedsciencecurriculum
workedtogethetrto revisethelessons
sothat they weremoreinquiry focused
and met specific state standards
and learning expectationdor grade
levels. Thisprofessional development
programplaysa key role in helping
teachersdevelopa wide variety of
teachingstrategiegso meetthe needs
of all learners.

Therearesignibcantifferencesn
theprofessionatlevelopmenschools

chooseto implementwhenthey see
its purposeto bethe enhancemeruf
studentlearning. They think about
what kind of professional development
programthey needbasedon student
learning needs.They dig into data
to Pnd out wheretheir studentsare
not meeting probciency goals and
develop professional development
plansrelatedtoenhancingteachingand
learninginthoseareasandonbuilding
stronger school communities to
supportthat learning. L ater, classroom
observationgndteachesurveyscan
provide data on whether and how
teachers are using new practices.
Teachers can examine student
work and other artifacts to see
changes in the type of work and
thinking studentsare doing, as well
astheir level of understandingWith
evidencefchangénteachepractice
and studentlearning outcomes the
schoolcanbeginto build a casefor
the effectivenessof its professional
development program.

Looking Ahead

Whilethestandardhaveraisedhe
quality of teachingn manyplacesa
studyinvestigatingover 350 science
and mathematicdessonsfound that
Ofewethanonein bvelessonsvere
intellectually rigorousN schools in
rural settings and those with high
percentageof minority studentstended
toberated aslackingintellectual rigorO
(Weissetd., 2003). It seemsour nation
is still atrisk whenit comego science
learning. A May 2004 articleintheNew
York Timeswarnedthatthe U.S. has
startedtol oseitsworl dwidedominance
inscienceandinnovationasevidenced
by fewer patentseingissued fewer
Nobel Prizes, and fewer scientibc
paperspublishedby peoplefrom the
United States. Recent international
studiesshowthat U.S. studentsstill
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lag behindtheir counterpartsn other
developed nations.
Theimplicationsarethateducators
needto continueefforts to build the
capacity of teachers to provide a
challenging science education that
preparesall studentsfor theworldthey
livein. Thethreeshiftsdiscussedinthis
article mustinform decisionmaking
aboutthe structure,form and focus
of teacheiprofessionatlevelopment.
Policy makersandpractitioneramust
recognizethe importanceof quality
teachingtostudent|earningand create
permanent mechanismsandstructures,
embeddedn the schoolculture,that
support teachers to develop deep
knowledge of teaching throughout
theircareersThisincludesproviding
professional development with a
strong content and pedagogical content
focustiedtostudent learninggoalsand
situatedn teacherpractice.Teachers
are enrichedby studying teaching,
examining student learning, and using
knowledgefrom researchEducators
must abandon outmoded approachesto
staf developmenandinvestin these
moreOpractice-base@dPproacheto
professional learning for teachers.
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