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New Tools for Research:

Using the Video Mosaic Collaborative
Suzanna Schmeelk and Robert Sigley?

Abstract — In this research paper, we present resourcesdranique repository, the Video Mosaic Collabomtiv
(VMC), developed by Rutgers Library in collaboratiwith the Robert B. Davis Institute for LearningRutgers
University. The VMC (http://videomosaic.org/) isesource that houses an extensive video colleotiae
possible by National Science Foundation funding pinavided longitudinal and cross-sectional studiethe
development of mathematical ideas and ways of réago The VMC resources and tools provide a usendly,
accessible website designed for use by teacheaxhée educators, students and researchers. s deontent
from research from the Robert B. Davis Institutelfearning (RBDIL). The VMC makes available vidgos
transcripts, student work and other metadata flerektensive video collection of students working o
mathematical strands in rural, suburban, and uskettimgs. Collaborative tools such as the VMC Atia) an
online video editing and annotation tool [1], irviisers to create analytics from videos hosteth@VMC for use
in their classrooms. Educational intervention®lming the VMC have showed significant change inse
teachers’ recognition of students’ reasoning a$ agetheir beliefs about what children can leard what teachers
can do to support student learning [2][3] when usegrofessional development [4].

Keywords: Student Learning, Mathematics Education Researitted/Mosaic Collaborative, VMC.

INTRODUCTION

The Video Mosaic Collaborative (VMC) Repository heesen built as a resource for teachers, educatadrs a
researchers. More recently, it has been a keyiresdo support pre-service teaching and profeasibevelopment
in New Jersey [2, 4]. Maher, Landis and Paliust®®howed that the VMC was used to support mattiesna
middle-school teacher development in interventitvas made user of a modified lesson-study moddiUf&
Maher, 2010). The studies revealed changes iméggicheliefs about student understanding and iiegrrA key
component of the intervention is the studying afeds in the VMC Repository. Results from pre aost pests
showed signification growth in teachers’ recogmitaff student reasoning as well as in teacherséfsetibout what
students can do and how they can create learnvigpements that facilitate student collaborativelgem solving
and growth in reasoning in supporting solutionprimblems. The post-session data collected fromseou
evaluations and material as well as analysis af ffam online postings supported these findinggl€si, Maher,
Hmelo-Silver & Palius, 2012). These findings sugghat teachers found their participation bothuahale and
relevant. Currently, with the inclusion of thesn&MC Analytic tool, the VMC can be used to tailmofessional
development for individual teacher, teacher educated student needs. They can now use the tapktie and
examine their own personal research and intervesitio

VIDEO MosAIC COLLABORATIVE DESIGN

The Video Mosaic Collaborative (VMC) was designegteserve the unique video collection of researoky in
its 25" year by Maher and colleagues at the Robert B. Diawgtitute for Learning (RBDIL) at Rutgers Univigys
The video collection has been amassed from grawlifig from private contributions as well as frore thational
Science Foundation. The videos stored in the iepgshow the reasoning of students from elemgritaiough
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high-school. Repository users can remotely sefnchpecific strands of problems to consistentlgraine student
learning in detail. The repository can be usefhtilitate teacher education and examine crossnalior cross-
global populations of student learning.

RESuULTS

The research presented is based on the view thdiuitding of a solid understanding of the matheécsatequired
for success in later courses such as discrete matfes, probability and pre-calculus is fundamertaguccess in

later ~ mathematics  studies  within  engineering  edocat programs  around the  globe.

For example, Stanford University and MIT openly fshed the mathematics covered in their engineecowses
(Stanford University, 2012; Massachusetts Institft@echnology, 2012). The VMC collection illusiea student
learning topics in pre-algebra, algebra, statisficsbability, geometry and calculus. NCTM (20@0jo0 provides a
national discrete mathematics standard for graelE®. 9They require a mathematics curriculum toudel learning
to represent problem situations using discretecstras. Additionally, NCTM (2000) provides a natib counting,
probability and problem solving in general. Thésedamental requirements are essential for lateatde college-
level and industry engineering education.

The paper provides results from studies of teachedsgraduate students who have made use of the tébl€ and
resources to explore mathematical ideas and studgst learning. Research assessment includeggtrand post-
test data that have been collected, coded and dsdorepreparation for analysis to identify changeent

interventions making use of the VMC resources. &kamined research question is with current dasdysis in

progress across multiple site interventions fronesal colleges and universities are there finditngs are relevant
to engineering education, in particular, growtluimderstanding of mathematics.

Research Study One: Teacher Education Models

The first examined research study is the work ¢uBa@and Maher (2010). In their work they compaaad
contrasted two models for pre-service and in-sert@acher education. In the pre-service teacheragion the
research developed content strands for the teatthessamine based on their grade level. Elemené&usl teachers
would study place value strands while secondargtimachers would study combinatory strands. €heher-
students would first be given the tasks to develog then examine VMC videos of K-12 students waglon the
same problem. In-service teacher education woelldrthanced with professional development to impherie
activities within their own classroom. The Palargl Maher research yielded rich teacher-belief gaathroughout
the lifetime of the teacher-education. For in-g@nteachers the research indicated that that there changes in
beliefs in how mathematics is learned and how teracban influence student’s learning. The reseadibated

that in-service teachers beliefs on how studemts le/as significantly shaped.

Research Study Two: Teachers Attending to StudentsReasoning

The second examined research study is the workatife) Landis and Palius (2010). Their researchritesi an
intervention model for the professional developnanhiddle-school mathematics teachers. The yerg-study
indicated that teachers changed their views aridfeeln middle-school student learning. The intéation
indicated that teachers a better prepared to pmand evaluate the mathematical reasoning of tivairstudents.
The intervention is developed around four objecti#) teachers doing mathematics, (2) teachedyisty VMC
videos of middle-school students doing mathemag8)steachers implementing the mathematics in thein
personal classrooms and (4) teachers analyzingliandssing their student work. The first objeciivénitiated by
a daylong workshop, or multiple shorter workshapsmmerse teachers in the process of becomingeacti
participants in a learning community. The straofisroblems given to teachers were used in researctudent’s
reasoning (Maher, Powell, & Uptegrove, 2010) ansigheed to offer opportunities for viewers to makarmections
between strand problems to facilitate making gdizations. The second objective is initiated bydieers viewing
VMC videos on the students working on the samendtpaoblem. Before the actual viewing of the visleeachers
are expected to make predictions about studentitear The third objective is to have teachers anpnt the
strands within their own classrooms followed by fingrth objective of having teachers share andyaeaihe
students work with the professional developmentroomity. Prior to and after an intervention objeethas been
implemented, teachers are given pre-test and petbelief assessments (see Maher, Landis andsP20ii0) about
student’s learning and conditions for effectivecteag. The scores are interpreted as 1 (strorggge, 2 (agree), 3
(uncertain), 4 (disagree), and 5 (strongly disagr&ée research found that changes in teachezfbelbout how

€'G/6°'Ge abed



mathematics is learned and how teachers can irflustudent’s learning may be prerequisites to ngagiranges in
instructional methods. Additionally, school adrstnators and parents need to understand the teteefiteir own
students (Mueller, Yankelewitz, & Maher, 2010) foem to help remove actual or perceived obstanlegding
teachers alternative mathematics learning appreache

CONCLUSIONS

The results show that there are new teacher edncatbdels for promoting durable mathematical thigkivithin
the K-12 environment. Students need to build engtfoundational understanding of mathematics thinout the
K-12 grades in order to continue successful latehsof mathematics required for mathematics-basadoning in
high school, college and beyond. New methodsgd)(engineering education can come with signitican
challenges as found in Maher (2005) including etingaadministrators and stakeholders. As suchofiem VMC
can be used as a powerful tool for educating teachdministrators, parents and students themsetvése
learning of mathematics as well as related sciamceengineering ideas.
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