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Strategies The Professional Learning

Description of Thinking Like

Mathematicians (TLM) Formal Professional Learning

— - | 1. Focusmg and Funnellng Questions (Zrike & Connolly, 2015)  Two full-day professional learning sessions
Thlnklng Like Mathematicians (TLM) Challenglng All Grade* e One session prior to imp|ementation
3 Students is a S-year project (2017-2022). The project Focusing Questions: + Second session halfway through implementation of the
addresses important educational issues related to * Open-ended questions oty chacin ket s ey o £ souion T et curriculum
instructional and curricular differentiation for all students, * Enables students to justity responses based on their own thinking | v o v oners oo g s Educative Curriculum
developmental identification strategies for all students, and’ » Responsibility lies with the students | | o ° <> . The curriculum is designed to serve as a form of
the necessity of meeting the academic needs of student§ ‘ Example: Can_ you explain why you think this answer Is incorrect? | ai" professional learning in itself
from all cultural groups, all language groups, all economic Funneling Questions: T i e sy il oy e s g scos "
Strata, and a” StUdentS With gifts and Iearning Cha”enges- ! ° Close-ended queStlonS Payton: {%ejritiﬁli,fgt\illﬁg%%zhtta?keupallgzlbofts)j?tcgfngou?grc;-l;p
This project provides grade 3 students in general education » The student is guided through a series of questions built around Integ rati ng D | scourse
classrooms access to high quality mathematics curriculum’ how the teacher would solve the problem Tekcar - Connyon a5 P e it rsome s an
that incorporates these principles of differentiation. The * Responsibility lies with the teacher Sample dialoques were used throughout the un Strateg Ies
curriculum is challenging and engaging, but responsive to « Examples: What unit label should you include after your answer? E‘ézllépgf;tltezagz‘gr;vv;g‘sguestioning techniques.

’ ' i ? ; o s : :
students’ learning needs, and it uncovers and promotes Can you round that number up to the nearest 10" Teachers responded positively to the discourse strategies,
students’ talents. It also offers teachers the necessary especially the talk moves. These can also be incorporated
guidance to implement high quality curriculum organized in into pre-existing curriculum. Choosing just one strategy or
lesson plan format. The project was a multisite randomized 2. Talk Moves (Chapin et al., 2009) talk move to focus on first can help teachers add it to their
control trial that occurred in five states. Marous:  {Studrts o ol roups nod n aement]Yeah, bt instructional toolbox before integrating a new one. Using

Definition Example Teacher: ?Jaa\;mesccj)i:nirsr?; Zr:j%sbnto Marcus’ observation? - " " I
. Teachers restate a student’s answer to clarify the teacher’s You said that the numbers in Avis: m@nd Marcus and Janell all shared our ideas. but | think these Strategles Can Increase dlscourse and engagement'
T h U t Revoicing understanding of the student’s response. This is especially helpful if the this pattern are increasing by we forgot some. But the other group, Melinda’s group, forgot
e n I student’s response is not clear. threes. Is this right? Teacher: ?)okr,nleett'osoc;ompare your equations. Do you think we should
Teachers ask other students to repeat or rephrase what a classmate Could someone repeat what e Sl S e
Repeat/ just stated. This allows other students to hear what the first student Keon just said in your own Belinda: Ithi)r/'ui( ours. We put it in order.
. . . . Rephrase Jst:ted, and it gives them a chance to process the information. words? Teacher:  Belinda thinks we should start with her group '&‘S.‘- i
Created an educatlve math u.nI:t entltled IfAIIenS Taught Teachers ask students to agree/disagree with a peer and more Do you agree with Quinn’s Maddie: {”z"’ﬁég"aé’s’;gie it's inorderd e S Refe rences
Algebra Mu/tlpllcathn and DIVISIO” WOUld be OUt Of ThIS Reasoning impicr)]rtant![y,jlletify why. This talk Todve itsiwa{jto promr?teth explanation or disagree? Why? Teacher: Belgicrj\dé, can you repeat what Maddie just said in your own
mathematical reasoning among students based on each other’s _ words? (Zepeat/Rephrase talk move)
World! Main components of the unit included: responses. S v, 1 e ent o ons, em o e
p Teachers can encourage participation among more students Would someone else like to E:?;ir :\/A::r? i?ﬁ;st-tsh:,th:thﬁtngunts.a:i%ticed that the first numbers . y
Adding On in the class by asking students to add on to a peer’s response. addlmore to?AIiyah’s . . ?)tartatzerq, tr;en gg upponeeac:;timg.o | sty Chap”'], S H_, O ConnOr, C_, &Anderson, N C (2009)
: L R TRRPY iens Taught Algebra Xplanation’; SHERE | Dohniars Flas fo Shurt wilh the et Tericrouh pUlIooeer, - - -
» Algebraic thinking, multiplication, '“"Zf":‘“”w Teachers wait and gve students an opportunity o hink abouta ;Ee jour e, Ancre, and we thon chacl 1 06 f Marous' group has saen sauason Classroom discussions: Using math talk to help students
and division e VakTime et U e ke ekt et v e WAMIKGSU RN s o pacid i ek e learn, Grades K-6. Math Solutions.
« 11 of 16 lessons included tiered, were being used. (Cole etal., 2019, p. 52) Cole, S., Rubenstein, L. D., Casa, T. M., Gilson, C. M., Bruce-
differentiated activities Davis, M. N., Gubbins, E. J., Melendez, A., Brown, H. F.,"'
« Common Core Mathematical : : : : _ _ Vahidi, S., McAnallen, R. R., & Hayden, S. M. (2019). If
practices 3. LIStenmg Orientation Framework (Gilson & Little, 2016) \ aliens taught algebra: Multiplication and division would be
- g ' I'(3rd ed.). University of Connecticut
» 21st Century Skills (4Cs: critical s out of th_/s worla o ooty . !
thinking, creative thinking, - How teachers listen can promote or hinder = N Renzulli Center for Creativity, Gifted Education, and Talent
communication, and collaboration) UCUNN student participation o | Development.. |
. : ot ' e Teachers tend to listen throuah S Gilson, C. M., & Little, C. A. (2016). Understanding how
Dlﬁerentlatlon Strategles g More teacher control of discourse Less teacher control of discourse . . . .
e Talk moves ° Many factors affect how we listen such as our S o teachers listen in a Readlng Enrichment Program. Journal
. . . Less openness to student responses................................More openness to student responses .
* On-going assessment and feedback expectations of students, our relationships with et o sdent tlkine Vore expectation for tudent alkine of AdvancedAcadem/cs, 27(3), pp. 210-240.
them and Our teaChing Style ess expectation for student talking..............................Mo re expectation for student talking dOI_Org/1 0.11 77/1 932202X1 6656572
P . tF d d b th J b K J t Gft d d T l t d St d t Figure 2. A continuum of teacher listening orientations. Zrlke, S_, & ConnO”y, C (2015) Problem SOIVerS' TeaCher
roject rundade e Jaco . JaVvits Glrted an alenite uaents : SNT
/ . Y . . Continuum of listening orientations (Gilson & Little, 2016, p. 230 Ieader teamS W|th Content SpeC|aI|StS tO Strength math
Education Program, United States Department of Education, # instruction. Journal of Staff Development, 36(1) 50—
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