
Introduction
Noticing important a spects of student work (e.g. Pr ofess iona lNo ticing (vanE s& Sher in,
2002)), interp reting and eva luating st udent thinking a nd pr ovid ing h igh-quali ty
feedback are seen as high leverage practices andare “likely to lead to large advances in
student lear nin g” (Bal l, Sleep , Boer st, & Bass , 2 009, p.461). However, im proving the
quali ty and efficie ncy of these notic ing practices often pr oves to be chal lenging (Bal l,
2001). Furthe r, whi le the value of teachers work ing to improve the ir practice t hrough
explicit focus on st udent th inking is we ll document ed (Levin, Hammer, & Coffey,2 009),
few models for professional development and technological scaffolds exist.

Essent ial to the pr ocess of notic ing student work is the ab il ity to take student s’ ideas
serious ly. This requ ires teacher s to get out side of themselves and engage in a p rocess
of see ing the st uden t’s per spective (Te uscher et al., 201 5; Geh lbach & Brinkwor th,
2012). Our work has scaffolded a communicat ive p rocess of double ref lect ion. Double
reflection al lowsteacher st o t hink about t hemat h t hey are teaching as a doer of ma th.
They can then ref lect on how the ir pr ocess of wo rk is relate d to t he work that t heir
student has engaged in. Double ref lection is reinforced thr ough the Not ice and
Wonder paradigm that is built into the EnCoMPASS environment we present here.

The EnCoMPASS env ironme nt was de signed to provide an onl ine practice space to
support teachers t o focus attent ion on st udent pr oblem so lving; engage in thoug htful
interpretat ion of a uthen tic st udent mathemat ical t hinking; and u ltimate ly a mecha nism
to use their analy sis to craft feedback for students. The prima ry features of the
environment include:
• ident ifying sig nificant excerpts of stude nt prob lem solv ing ( word s, phra ses , diagram s,
etc.)

• annotating t hese excerpts u sing t he Math Forum ’s Not icing & Wondering scaffold to
describe bot h why the utterance was sig nificant and a spects that were unclear or
emerging questions

• organiz ing the excerpts and a nnotat ion s into a fo lder st ructure that can be pre-
popu lated or emergent (for example, orga niz ing st udent s’ excepts as evide nce of
particular strategies

The work on the EnCoMPASS env ironme nt included cycles of des ign, implem entation,
analysis, and revision of the environment.

Initial	Conjectures
1. Double ref lection enhances teachers ab ili tie sto interpre t studen t work, anddevelop
targeted and specific feedback.
2. Online e nvironm ents can be de signe d and leveraged t o scaffold teacher s a s they
attempt to engage in product ive mathemat ical discussions (such as the 5 Practices
articulated by Smith and Stein (2011)).
3. Online envir onment s pr ovide different cha nnels of comm unication and interaction
that can lead to potent ial ly s ign ificant ref lection and learn ing –a bout specific ta sks,
content and st udent-centere d instr uction – as wel l a s pos itio n teacher s t o be more
effective in the moment of instruction.

Methodology
Fifteen mathematics teacher s part icipated in on line activities as pa rt of a ma sters
program; they used the on line environment and collect ion s of student work des igned
to support teachers ’ ref lective practices. In order to exp lore t he effectivene ss of our
attemptst o support teacher development aroundan ticipat ing student work , we r eport
on teachers’ performance on their own and then with the software and themes that
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• “Rather than ide ntifying the incorrect an swer s and providing correct work to one
problem , shar ing al l work both r ight a nd wrong ha sa d ist inct a dvantage in a llowing
every student t o see math done t hrough t he id eas that best fit their thoug ht
process” (Jerry P., Week 9)

Teachers clo se exam inat ion of student work revea led the im porta nce of t heir own
problem solving in order to engage in double reflection.
• “I learned that students will have strateg ies that I would never have

anticipated. Recogn izing this w ill help me be better at ant icipating because it
remind sme that eve nwhen I try to ant icipate poten tial solut ion s, I must be flexible ,
expect the unexpected, and be ope n t o work ing with strateg ies I had not
anticipated. Being flexible when grouping st udent s prevents me from forcing a
categorization on student st hat does not a pply to them. I may a lso nee d t o t ry t he
problem myself using their strategy.” (Talia,Week 10)

• “There are ALWAYS student s that sur prise me with t he way t hey th ink and I w il l
never be able to ant icipate. I’ve taken from t hiscla ss though t he fact t hat t hemore
I anticipate the le ss t hat can su rprise me. It also help s if I ’ve a lready an ticipate d
different so lutions/methods to know how to hand le a nd que stion t he stude nts who
DO surprise me with a different method/thinking. ” (Jenny, Week 10)

Conclusions
Reflecting on ou r init ial con jectures , we saw that the online tool supported teachers to
see the st udent work from the student s’ perspective a nd not ju st t heir ownperspect ive
onmathemat ics. That decenter ing processa llowed them t oe ngage indoub le ref lection
and to name t he importance, not just of so lving t he problem themse lves, but also of
solving it using the same strateg ies a s st udent s had use d (Teu scher et a l., 20 15;
Gehlbach et al., 2 012). We also saw t he use of t he too l supporte d teachers to cla ss ify
student s’ solutions inmyr iad ways and u se tho se c lass ifications to inform in structional
strategies, some of which included creating opportunities for peer to peer analysis.

emerged through a process of iterative coding and constant comparative methods.
Data included onl ine interact ion sduring class (d iscu ssion board s, classassig nments and
interactions in the software) and informal conversations and emails with students.

Results
After 8 weeks of look ing at studen t work, teacher s began solv ing mat hematics
problem s in mu ltip le ways to pre pare f or look ing at stude nt work. In we ek 1 ,a ll of the
teachers solved the p rob lem in on ly one way and 8 2% of tho se solutions were an
algebraic a pproach. In week 8 , 81% of teache rs so lved t he pr oblemmore tha noneway.
Our con jecture is t hat these change sa re a re sult of teacher sbeginning to value seeing
multiple ty pes of th inking in st udent s’ work and of the ut ili ty of t heir own pr oblem
solving in order to engage in double reflection..

Teachers’ intere st in c lassify ing and exam in ing mu ltiple a spects of student work was
high light ed by using the online env ironment and it’s ab ility to catego rize port ions of
student work into different folders.

• “I really l iked that you decided to put student work into m ultiple fo lder s. Th is i s a
great way to see al l th e d ifferent t hought proce sse s they are hav ing. My group
didn't do this, but I can definitely see the value” (Craig M., week 4).

• “I definite ly see the a dvantage t o placing stude nt work in each a nd every
appropriate folder tohelp understand student thinking ." (Jerry P., week 4)

Teachers displayed emergent shifts in self-reported goals and visions for instruction
• “I think it would be great to show several student re sponse s and have the who le

class discu ss what they notice a nd wonder about each (s imila r to what we have
been do ing t his term). This would provide great opport unit ies f or the stude nts t o
reflect, evaluate, and revise their mathematical thinking” (SarahC., Week 4)

Folder	 System	 that	affords	
organization	 of 	student	thinking	 as	
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Student	Work
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