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Overview of the Project Participants Results: Identifying AKT (Ys1-3) Results of Disseminating/Refining AKT (Ys3-4)

This five-year project (2014-2019) aims to identify, US teachers: Philadelphia; Chinese teachers: Nanjing A video analysis of 132 US and Chinese lessons on inverse To disseminate and refine our findings, we conducted
from a cross-cultural perspective, essential algebraic Y Topic US Classroom Chinese Classroom # of # of ge_éfatlons andBthIe pror?ertIEEhOf operations Igi;ccates InS’[rUCitIC}I‘IZaI. an one-month US-China online video-forum through
knowledge for teaching (AKT) that fosters students’ T T T o] Lessons/Te | taped ferences. Below shows the mean score differences (out of 2); the platforms of Youtube (US) and YouKu (China).
algebraic thinking in elementary school. Focusing on weachers | students | teachers | students | 2oc | 'essons N 3 Teachers in bot_h countries _Watched an_d comm_ented
two fundamental mathematical ideas that are early T T30 T 51 25 . o o B ml B DS 25 annotated video clips with pedagogical merits,
algebra topics — inverse relations and properties of Relations B . followed by 20-hour summer workshops. This serves
operations (Common Core State Standards Initiative, 2 | Properties of 9 225 8 450 4 68 as a project intervention, which led to teachers’ re-
2010) — this study explores AKT based on integrated Operations teaching of the targeted lessons in Y4 (Ding
insights of U.S. and Chinese expert teachers’ * | Bothtopics | 12 300 v o0 ) % Manfredonia, & Luo, 2018).
classroom performance. This study Is innovative xample practice Concrete  Abstract  Question  Explanation -
o _ _ 10ne US teacher taught 2 lessons.
because it iIs among the very first to seek AKT focusing M Chinainverse (n=30)  OChina Property (n=29) B USInverse(n=30)  E1US Property (n=35)
on fundamental mathematical ideas from a cross- Materials and Instruments
cultural perspective. The conceptual framework for Based on quantitative and qualitative analyses, we concluded | it | e
identitying AKT Is aligned with high-quality cognitive Each teacher taught 4 lessons on either inverse With three AT components: "R 5 'R ==t
research re_commendations on W_mked examples, relations or the basic properties of operations based Worked example: Unpacking one worked example sufficiently to S e
representations, and deep questions (Pashler et al., on teachers’ existing textbooks. In years 1-2, the US llustrate the targeted concept/ big idea. It is not effective to teach | o o
2007). It is expected that the identified AKT along textbooks included Investigations, Go Math, and My many repetitive examples without making the big idea explicit. An analysis Qf teachers VIQeO comments m(j_lcatGS:
with these aspects will contribute to students’ deep Math. However, in year 4, the school district adopted Representation: Situating the new teaching in a real-word » Teachers in both countries showed great interests
understanding of fundamental mathematical ideas and two new textbook series: enVisionmath2.0 and Math ﬁz?teef)f(é(\:l'\[llr\]llecr’[]osﬂggISO?leCl‘gel:[idrléalll‘}élz(:]tea(.jtlglﬁl;IP;(;Ir?SStraCt Itis and Ie’ar_nmg desire from WatChmg International
thus algebraic readiness. Expressions. Investigations remained in some computational answers. Rather'?these tools should be used to peers’ videos . .
classrooms. The Chinese textbook series was Jiang llustrate quantitative relationships (Ding, in press; Ding, Chen, & * US Teachers were particularly impressed by the
" - Su Educational Press (JSEP), which was not changed. Hassler, 2018). depth of mathematics that children engaged in
Objectives of the Project . Deep question: Asking deep follow-up questions that targeted Chinese classrooms and teachers’ instructional
China the meaning of operations and quantitative relationships. One approaches (e.g., concreteness fading, deep follow-
o | N | Y1-2 ’ Np— types of deep questions is _comparison with foIIowtups. | up questions) to pursue such depth

Objective #1: Identify AKT that facilitates algebraic : lllustration of these results include 25 annotated video clips that . Chinese Teachers were more interested in US

= contain merits of various aspects.

thinking and develop preliminary findings into teaching
materials (Ys1-3).

Objective #2: Disseminate preliminary findings and Y4
refine research-based teaching materials based on
evaluative data (Ys3-4)

relaxed classroom climate and teachers’ use of
Partial Results on the Impact of AKT (Y1) concrete representations to enable students to
naturally explore ideas. They reflected why Chinese
Using the Y1 teaching and learning data on inverse relations, we classrooms seemed to lack such atmosphere and

exarr_nned whether ms_tructlon aligned Wlth IES recommendations whether the type of mathematical depth pursued in
predicts student learning of early algebra in elementary
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Objective #3: Integrate research with education classrooms. Instructional quality was determined in an Chinese classrooms was necessary for students’
through course development at Temple and teacher 5 oo opportunity-propensity analysis (Ding, Byrnes, Barnett, and well-rounded growth.
outreach in Philadelphia (Ys3-5) To link AKT to student learning gains, we conducted Hassler, 2018).
student pre- and post-tests on inverse relations (Y1) Opporuities t eam mthemis These findings in_form us that our identified AKT Is
Research Education and the basic properties of operations (Y2). + Teaching quality feasible for practice. We are currently analyze Y4

Antecedent factors

ceden videos to understand how teachers actually transform
ountry .
SEs what they’ve learned to classrooms. We are also in the

Year 1 |Data collection: Inverse _

Relations COdmg Gender /
angus \\J. process of disseminating the findings to more teachers
isability \

Year 2 | Data collection: Properties of

Operations Videos: A 0-2 scale was used to rate each lesson In iy in the school districts through PD workshops (Ys4-5).
- - - - arent aspiration 0 ensi ies
Year 3 |Data analysis & material US-China online teacher terms of three dimensions aligned with the IES o brior achievement Student eaming
. . . ath achievement
development | forum recommendations (Pashler et al., 2007), which were *  Student characteristics o ) For more information, please watch NSF2018 video showcase:
Workshops for teachers in detailed Into six sub-categories: http://stemforall2018.videohall.com/presentations/1143
both countries Worked as | | . ced | h o _ _
Vear 4| Reteach lessons & material US-China video conference Orked examples. nter €aving Worked examples wit Resu_lts indicates that teachl_ng plays a stronger role in student References
efinement Chinese classroom visit problem solving exercises (example + practice) learning (N = 589) than previously reported. The full model
Workshops for SDP novice Representations: Making connections between concrete and explained a total of 58.4% of the variance. After controlling for Ding, M. (Accept). Modeling with tape diagrams. Teaching Children Mathematics.
teachers abstract representations (concrete + abstract) the covariates of antecedent (e.g., SES) and propensity factors Ding, M., Brynes, J., © Barnett, E., & Hassler, R. (2018, April). When classroom instruction
: _ : : " i ot predicts students’ learning of early algebra: A cross-cultural opportunity-propensity
Year 5 SDP teacher conference Deep qu_estlons. A_Skmg deep qu_estlon (e'g" prior a(_;hlevement) gs well a.'S the teac_her CharaCteEIStICS analysis. Paper to be presented at 2018 AERA conference. New York, NY.
Temple course revision and explanatlons (questlon + explanatlon) N L o R o iR (e'g" Self_eﬁlcacy)’ teaChmg qua“ty ) espeC|aIIy teachers’ use of Ding, M., ¢ Chen, W., & © Hassler, R. (Revise and resubmit) Linear quantity models in the US
d | ¢ representations and deep questions — explains additional and Chinese elementary mathematics classrooms. Mathematical Thinking and Learning.
evelopmen f’?mpggt‘dhdg“’v variance (6.6%), which is significant. The pattern held in both the Ding, M., Li,. X., Manfredonia, M., & Luq, W. (2018, April).‘Video as a tool to support teacher
: : : learning: A Cross-cultural analysis. Proposal submitted to 2018 NCTM conference.
Student Tests: US and China data even though there were several interesting Washington, DC.
' differences in responses. This indicates that despite cross-
The pre- and cultural differences in the predictability of O-P model, the factor Acknowledgement
POSt- tests were of “teaching quality” in alignment with the IES recommendations
also rated for both (worked examples, representations, and deep questions) Th;S prcc;ject i; SuB%oitinggotg: N?tionall Sjie'nce _FouAndation 'CAREEcF;' prograrg
: - PRrs - Lt : under Grant No. - at Temple University. Any opinions, findings, an
math t0p|CS- consistently plays a significant role I.n p_redlctlng students’ early conclusions in this study are those of the author and do not necessarily reflect
algebra learning across both countries in the sampled data sets. the views of the National Science Foundation.

EMPLATE DESIGN © 2008
www.PosterPresentations.com




	Slide Number 1

