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Developing Learning Trajectories 
for Teacher Learning:
Learning Trajectories for Teachers
Anna Bargagliotti, Loyola Marymount University, USA

ABSTRACT

Learningtrajectorieshavebeenwidelyusedinmathematicseducationtomodelstudentlearning.
Whilelearningtrajectorieshavebeenappliedtostudentlearning,theytypicallyhavenotbeenused
tomodelteacherlearning.Thiscommentarydiscussesspecificconsiderationsthatemergedfrom
undertakingthedevelopmentoflearningtrajectoriesforteachers.Theauthorfocusesontheteacher
learningtrajectories(TLTs)developedbyProject-SET,aNSF-fundedprojectaimedatincreasing
teacher knowledge in statistics. While extending learning trajectories to teacher knowledge, this
articlearguesthatitisimportanttoconsiderhowexistingteacherknowledgeframeworkscanbe
incorporatedinthetrajectories,howteacherscanbeactiveparticipantsinthetrajectorydevelopment
process,andhowTLTsmightallowforpedagogytransfertoemerge.

KEywoRDS
Learning Trajectories, Mathematics Education, Teacher Preparation

INTRoDUCTIoN

Learning trajectories (LTs) inmathematics educationhavebeenoften cited as effectiveways to
modelstudentlearning.Whiletheterm“learningtrajectory”iswidelyused,severaldefinitionsand
interpretationsofLTsexist (see special issueofMathematicalThinkingandLearning,2004 for
differentdescriptionsandconceptualizationsofLTs).Initiallythetermhypotheticallearningtrajectory
wasintroducedbyMartinSimon(1995)anddescribedas“thelearninggoal,thelearningactivities,
andthethinkingandlearninginwhichstudentsengage”(pp.133).Groundedinconstructivisttheory,
learningtrajectoriesconnectstudents’thinkingandlearningforspecificmathematicalcontentwith
aconjecturedpathwaytomovestudentsthroughadevelopmentalprogression(Clements&Sarama,
2004).Learningtrajectoriesofferbothstructureandresponsivenesstostudentsbyoutliningasequence
ofconcepts,sampleproblems,andteachingtasks(Simon&Tzur,2004).

TheLTconstructhasbeenconceptualizedasamodelforstudentlearningandteachersneedto
translatesuchmodelsintousefultoolstohelptheirteaching(Edgingtonetal,2016).Edgingtonet
aldiscusshowteacherscanutilizestudentLTsintheirteaching.WhileLTsareapopularresearch-
basedapproachtomodelstudentlearning,thedevelopmentofLTsasamodelforteacherlearningis
underexplored.Inteacherpreparationprogramsandprofessionaldevelopment,teachersarelearners
themselves;thus,itisnaturaltoextendLTstoteacherlearning.Whilethisextensionseemsobvious,
thisextensionisnotstraightforwardinpractice.

Thepurposeofthispaperistoarguethatteacherlearningtrajectories(TLTs)areempirically
differentthanLTsforstudents.Inparticular,thispaperdiscussesthreeconsiderationsthatemerged
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whiledevelopingTLTs:(1)existingteacherknowledgeframeworkscanbeincorporatedintoTLTs,
(2)teachersthemselvescanbeactiveparticipantsinthedevelopmentofTLTs,and(3)itisusefulfor
TLTstoallowforpedagogytransfermomentstoemerge.

PRoJECT-SET TEACHER LEARNING TRAJECToRIES

ThebasisofthispapercomesfromexperiencesintheNationalScienceFoundation(NSF)funded
Project-SET (grant no. 1119016). The four-year project developed two TLTs and designed a
professionaldevelopmentprogramaroundtheTLTs.ThegoalofProject-SETwastoenhanceteachers’
contentknowledgeoftwofundamentalstatisticstopics–samplingvariabilityandregression.The
construction of the TLTs happened iteratively as the TLTs were refined after each professional
development implementations (see Figure 3). Overall, the Project-SET TLTs were designed to
conceptualize teacher knowledge in statistics. Project-SET then used these TLTs to design and
structureaprofessionaldevelopmentcurriculum.

Project-SETusedClements’andSarama’s(2004)conceptualizationofalearningtrajectoryas
a“learninggoal,developmentalprogressionofthinkingandlearning,andsequenceofinstructional
tasks”toguidetheTLTdevelopment.ThelearninggoaloftheProject-SETTLTscenteredaround
teachers’contentknowledgeofsamplingvariabilityandregression.Thislearninggoalwasmanifested
throughthreedesignprinciples:(1)teacherlearningshouldadheretowidelyacceptedmodelsof
statisticspractice;(2)teacherlearningshouldprogressfrominformalnotionsofthecontenttoformal
understandings;(3)andteacherlearninginstatisticsshouldincorporatetheuseoftechnology.These
designprinciplesguidedthedevelopmentoftheprogressionandtheinstructionaltasks.

Severalpapersandreportsinthestatisticseducationliteraturediscussmodelsforstatisticalpractice
(Bargagliotti&Anderson,2017;Franklinetal.,2007;WildandPfannkuch,1999).Project-SETused
themodelpresentedbyFranklinetal.(2007)intheGuidelinesforAssessmentandInstructionin
StatisticsEducation(GAISE)Pre-K12Report.TheGAISEmodelarticulatesthestatisticalprocess
infourcomponents:formulatequestions,collectdata,analysedata,andinterpretdata(seeFigure
1).TheprogressionoftheTLTwasthenorganizedaroundthecomponentsofthisstatisticalprocess.

Withrespecttothenotionthatteacherlearningshouldprogressfrominformalthinkingabout
the content to formal procedures and ideas related to the content, much literature in statistics
education has presented the case for focusing on statistical reasoning and steering away from
proceduresandcalculations(Makar&Rubin,2009,Bakker&Gravemeijer,2004;Zieffler,Garfield,
delMas,&Reading,2008).Asinformalreasoninghelpsconstructintuition,itdevelopsconceptual
understandingthatwouldlaterbebeneficialwhenlearningformalprocedures.Thisdesignprinciple
wasconceptualizedinthedevelopmentalprogressionasa“loop,”wherealoopwouldworkthrough
eachofthefourcomponents–formulate,collect,analyse,interpret.ThesamplingvariabilityTLT
consistedofsixloopsandtheregressionTLTconsistedoffive.Asaresult,teachersmovingthrough
theprogressionhadto“loopthrough”theinvestigativeprocessmultipletimes—6timesforsampling
variability and5 times for regression.For example, for samplingvariability, teachersproceeded

Figure 1. Model for the statistical investigative process used by Project-SET



 

 

12 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/developing-learning-trajectories-for-

teacher-learning/256589

Related Content

The Consistency Dilemma: Creative Professionalism and Pedagogical

Alignment in IB Dual Language Diploma Programs in Japan
Damian Paul Rentoule (2021). Educational Reform and International Baccalaureate

in the Asia-Pacific (pp. 215-233).

www.irma-international.org/chapter/the-consistency-dilemma/272817

Teachers' Attitudes Towards the Effectiveness of Collaborative Reflection

Support Method: The Impact of Achievement Goal and Community

Identification
Ying Yan, Rong Yan, Samad Zareand Yixuan Li (2023). International Journal of

Teacher Education and Professional Development (pp. 1-18).

www.irma-international.org/article/teachers-attitudes-towards-the-effectiveness-of-collaborative-

reflection-support-method/333899

Difficulties in Collecting Data From Children Aged 7–12
Selami Aydin, Leyla Harputlu, Özgehan Utuk, eyda Savran Çelikand Serhat Güzel

(2021). International Journal of Teacher Education and Professional Development

(pp. 89-101).

www.irma-international.org/article/difficulties-in-collecting-data-from-children-aged-712/266305

Peer Supervision: A Missing Link Between Teacher Development and

Quality of Teaching – Perceptions of School Managers and Classroom

Teachers in South Africa
Austin Musundire (2021). International Journal of Teacher Education and

Professional Development (pp. 97-115).

www.irma-international.org/article/peer-supervision/281121

Foreign Language Activities on TIMeS: A Sampler of Ideas From the

Spanish and Korean Modules
Hazel Jin May Ngand Gyeo Woon Jung (2018). Preparing the Next Generation of

Teachers for 21st Century Education (pp. 321-341).

www.irma-international.org/chapter/foreign-language-activities-on-times/202113

http://www.igi-global.com/article/developing-learning-trajectories-for-teacher-learning/256589
http://www.igi-global.com/article/developing-learning-trajectories-for-teacher-learning/256589
http://www.igi-global.com/article/developing-learning-trajectories-for-teacher-learning/256589
http://www.irma-international.org/chapter/the-consistency-dilemma/272817
http://www.irma-international.org/article/teachers-attitudes-towards-the-effectiveness-of-collaborative-reflection-support-method/333899
http://www.irma-international.org/article/teachers-attitudes-towards-the-effectiveness-of-collaborative-reflection-support-method/333899
http://www.irma-international.org/article/difficulties-in-collecting-data-from-children-aged-712/266305
http://www.irma-international.org/article/peer-supervision/281121
http://www.irma-international.org/chapter/foreign-language-activities-on-times/202113

