- Mathematical Competence and Status:
What “Being Smart” Means

In chapter 2, I laid out the following principles for equitable mathematics teaching, which should
undergird collaborative learning in mathematics classrooms:

@ Principle 1: Learning is not the same as achievement.
e Principle 2: Achievement gaps often represent gaps in opportunities to learn.’
e Principle 3: All students can be pushed to learn mathematics more deeply.

e Principle 4: Students need to see themselves in mathematics.

Each principle influences the main topics of this chapter: mathematical competence and
status, Mathematical competence has to do with a student’s ability to complete a variety of
mathematical tasks: his or her “smartness.” Students can use and show their smartness through
the structure of group work in many ways. A student’s mathematical competence will often have
direct bearing on his or her status in the classroom. Status is how competent a student both feels
and is perceived to be by his or her classroom peers. Both concepts are important for students’
learning and achievement, and both have important consequences for how successfully students
will be able to carry out group work. Thus, understanding status and mathematical competence is
foundational work for any teacher hoping to bring collaboration into the classroom. :

The Organization of Smartness

By the time they are in secondary school, students enter their mathematics classes with strong
ideas about who they and their peers are as mathematics learners. They can tell you who is smart
and who is not. They base these judgments on earlier school achievement, as well as on categories
such as race, class, popularity, and gender. These assessments play out in the classroom. Some
students’ contributions are sought out and heard, whereas others’ contributicus are ignored. This
imbalance obstructs productive mathematical conversations because an argument’s valuation
comes from who is speaking and not what is being said.

This chapter addresses how to support productive mathematical conversations in the class-
room by looking at important social dynamics. I will use the following definition:

Productive mathematical conversations are ones in which arguments are weighed on the
basis of the mathematical validity of what is being said, not on who is speaking.
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Judgments about who is smart based on prior achievement or social categories violate a
fundamental principle of equity and are consequential: legrning is not the same as achievement.
Confounding this problem, American schools tend to be organized in ways that obscure distine-
tions between learning and achievement. In fact, they are often built around the idea that differ-
ences in student achievement are the natural consequence of differences in ability. The logic of
tracking, particularly in the early grades, rests on notions of identifiable differences in ability that
require different approaches in teaching,

In reality, tracking often only reinforces achievement differences by giving high-achieving
students better teaching and more enriched learning environments (Oakes 2005). Recall the second
principle of equitable teaching discussed in chapter 2 achievement gaps often reflect OpPOYIURity
gaps. We typically think of opportunity gaps as existing across schools, with schools serving upper
middle-class populations having greater resources than schools serving poor students. Although
this tragically remains the case in the United States (Kozol 1991), the resource differences within
schools are often overlooked. Two students in the same school placed in different tracks—on the
basis of their prior achievement—typically have radically different learning opportunities through
the quality of their teachers, the time spent engaged in academic activities, and the rigor of the cur-
riculum. Once you are behind, getting ahead is hard (Oakes 2005).

As chapter 2 noted, all students in the United States should have the opportunity to learn
mathernatics more deeply. In 2009, on an international measure sponsored by the Organization for
Economic Cooperation and Development (OECD), fifteen-year-olds in the United States scored
statistically significantly below the average, in comparison with other nations in the OECD, in
mathematics. Indeed, among the OECD’s thirty-four participating countries, the United States
ranks twenty-fifth in mathematics achievement.

However, looking more closely at the data, one sees that although all students could benefit
from higher-quality mathematics instruction, not all students are receiving equitable education,
One can often predict these opportunity gaps by a student’s race or socioeconomic status, In U.s.
reading, mathematics, and science instruction, student socioeconomic status accounts for 17 per-
cent of the variation in student performance. In higher-performing countries, such as Canada and
Japan, socioeconomic status accounts for only 9 percent of the variation in student performance
{OECD 2011).

The belief in ability as the root of different levels of achievement is so entrenched in the
organization of curriculum and schooling that many people have a hard time imagining another
model. Other conceptualizations are possible, however. Japanese education atiributes differences
in achievement to students’ different levels of effort instead of differences in ability (Stevenson
1994). Classrooms are organized to see student differences as a resource for teaching, instead of
viewing them as an obstacle to be accommodated. Tracking does not occur in the early grades.

Psychologists James Stigler and James Hiebert reported this distinction in data from the
TIMSS video study, where they compared mathematics teaching in the United States, Germany,
and Japan. They summarize some fundamental cultural beliefs that organize teaching, describ-
ing the Japanese view of student difference: “Individual differences are beneficial for the class
because they produce a range of ideas and solution methods that provides the material for students’
discussion and reflection. The variety of alternative methods allows students to compare them and
construct connections among them. It is believed that all students benefit from the variety of ideas
generated by their peers. In addition, tailoring instruction to specific students is seen as unfairly
limiting and as prejudging what students are capable of learning: All students should have the op-

portunity to learn the same material” (Stigler and Hiebert 1999, p. 4).
Considering students’ robust views on who is start along with schooling practices such as
tracking, which naturalize differences, it is no wonder that most students’ mathematical self-con-

cepts seem immutable by the time they arrive in secondary classrooms. Everything around them
fixes their sense of their ability, be it low, high, or average.
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Status versus Ability: Interrupting ldeas about Smariness-

If learning is not the same as achievement, and if achievement gaps often reflect 2%?1{52?;{&@3,
what do we make of students’ prior achieverment when the.y enter our classro?)ms. o srethe
students who have succeeded in mathematics befgrnj: entering our classrooms? How a oud hose.
who have not? Disentangling achievement and ability may so,uncl reasonable, bu‘t we Ilee‘nstmc_
model for thinking about students we teach. Elizabeth then s (1994) wgrk 0;1 u;:np ex 1nt e
tion frames these issues around stafus, a concept that ciarifies the conflation o ha(:h 1?"'8[;; Land
ability. Status gives teachers room to analyze this p?c.)blem and respond through their in .
in this context, we will use the following definition of status:

Status is the perception of students’ academic capability and social desirability.

The word perception is key to this definition. Perception drives the we}c}lge bethgen ;;Zjléz;l
alities and perhaps yet unrealized possilljiliilties of W?fat students can do mathematically. P
i tations of what people have to offer. . .
mvo?fife??diﬁize status perceptli)onf come from? As .the chapter. opener dlscussgs, thp }iercepgon
of academic capability often comes from students’ e‘arlzer. academic performancx;. It m;g ' ;ﬁ;:ms
from their academic track, with horors students having higher status thanl'ﬂ:xat (-) reg@:hif;cﬁy .
Status judgments about ability might also draw on stereotypes based on class, race, e ,

erl - i

iangl"}i;geﬁbgcge;rtﬁm of social desirability arises from stu'dents’ experiences .w:‘th pzers.. F ;)12 in-
stance, students often see attractive peers as desirable friends—or perbaps Just un es;lra " oo
enemies. Likewise, whatever drives popularity in local teen culture wiil show up 1(111 t te clafn roon
as status. The team captain, the talented artist, or the cytnup rebel—whomever students cla
befriend or win the approval of—will have higher social status.

“Thinking about status issues is what, for me, differentiates 'complt_ax instruction fmIIrT’:i-J;USt
‘regular’ group work. Addressing and being aware of status issues is what makes all the
other interactions productively possible.”

—~Clint Chan, Mathematics Teacher

Status plays out in classroom interactions. Stu(.lents with _high status have t%_leut 1de§§31(1:§z;;cii‘;n
have their questions answered, and are endowed with the .so.clai li?timde 0 domar;a.e a souss .
On the other side, students with low status often h:ilv'e: thqexr ideas ignored, hfm-:1 .t ?r gues
disregarded, and often fall into patterns of nonpammpatlon.or, worse, rpargir;la 1?a iop. octant way

Recognizing the relationship between status and speaking nghts‘lr}igh‘hg ts dg 1m§‘ g v
for educators to uncover these issues in their classrooms. Status mamfe'sts throug ga 1(;1Spi ton
patterns. Who speaks, who stays silent, who is excluded, and who d?mlnatgs cla;s 1scuf fons 2
all indicators of status. Individually, this concept influences students learplng. i some s ?1}1 e
ideas are continually igrored, their questions will go ungnswered and their confusmnls Wi ! rmath_
unaired. Over time, this system may reinforce negatnfe ‘1deas they have about themse veis Smdems
ematics learners, because they may conclude that their.ideas are not valuable. Qqnverse Y, 8 dent
whose ideas are consistentty heard and worked with will have greater opportunities ;o enigiagan
sort through them. Socially, if students’ dominanpe becomes unregulated, t‘hey may ;;;S Is)tatus_
overblown sense of their value in the social and mtellectu.al world qf Fhe ciassroﬁfn. " ,S
driven interactions not only influence learning but also reinforce existing status hierarchies.
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Skeptics might protest linking participation and status.
might say. That is true. Likewise, students learning English often go through a silent period or may -
be self-conscious of their accents, Our goal with reluctant speakers is to design ways for them to
comfortably participate more than they are perhaps naturally inclined to do. As we will cover in
chapter 5, strategies such as small-group talk first or individual think time may help build the con-
fidence of shy or nervous speakers. The emphasis on participation in classroom discussions comes
from several research studies showing that such involvement is essential to developing conceptual
understanding and academic language (Cohen et al. 2002; Webb 1991).

Socially, status plays out in participation patterns. Individually, status influences students’
mathematical self-concepts, or their ideas about what kind of math learners they are. As mathemat-
ics educators, we have all encountered students who claim that they are not “good at mathematics”
before they even give a new idea a chance. Intuitively, we know that students’ mathematical self-
concept influences their motivation and effort in mathematical learning. If students Anow they are
not good at mathematics, why should they push past their confusion when problems become dif-
ficult? If students know they are smart, why should they bother to explain their thinking, let alone

pay attention to a classmate’s? Students’ self-concept is deeply tied to their attitudes about learning
mathematics, in and out of our classrooms. Societal biases predispose students to think of them-

selves and their peers as more or less competent in mathematics, playing into students’ choices to
engage, persist, and take risks in the classroom,

“Some students are just shy,” someone

“My studenis and { talk a lot about what it
taking risks, contributing productively,
transparent to students when they hap

looks like to be a powerful math learner—
and persisting. I've started making those behaviors

pen. We talk about how brains learn and how they
should expect to move from surface knowledge to confusion to deeper understanding.
 want them to experience that journey whenever | ask them to do tough math together
{group work}. | know group work is working when they take risks, contribute, and persist. It
bleeds into whole-class discussions, tog.”

—Latra Evans, Complex Instruction Educator, Mathematics Teacher, and Coach

Seeing Status in the Classroom

Status hierarchies manifest in classroom conversations and participation patterns, often leading
to status problems, or the breakdown of mathematical conmumunication based on status rather than

the substance of mathematical thinking. Before we talk about remediating status problems, let’s
delineate how teachers can see status problems in their classrooms.

Participation

One of the most important and tan

gible status assessments teachers can do is ask who speaks and
who is silent. Some students mi

ght dominate a conversation, never soliciting or listening to others’
ideas. These are probably high-status students. Some students may make bids to speak that get
steamrolled or ignored. Some students may seem to simply disappear when a classroom conversa-
tion gains momentum. These are probably low-status students.

If you want to get a better handle on the participation patterns in your classroom, give a
colleague a copy of your seating chart and have this person sit in your classroom. He or she can
check off who speaks during a class session, This sim

ple counting of speaking turns (without
worrying about content or length for the moment) can give you a sense of dominance and silence.

Surprisingly, teachers® impressions of speaking turns are sometimes not accurate, so this exer-
cise can help sort out participation patterns. [ have seen this in my own work with teachers and
in earlier research. Dale Spender (1982) videotaped teachers in high school classrooms, many of
whom were “consciously trying to combat sexism” by calling on girls and boys equally. Upon
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iewing the tapes and tallying the distribution of participation, the teachers were sprpnsed f:hz.xtI
- ceived “overcorrection” of the unequal attention had only amounted to callmg on the girls

S gz;nt of the time. The teachers reported that “giving the girls 35 pegcegt of our time can feel

55 iljfive are being unfhir to the boys.” Although (we h(_)pe) the gender ratios in thﬁ'reseaizh;siy

s dated, the phenomenon of teacher misperception still holds. (For more on working wi

: leagues, see chapter 7.)

Teachers attending to participation patterns can use certain moves to encourage sﬂentdstud;:nts
o speak. For example, teachers might introduce a question with “Let’s hear from somebody who

hasn’t spoken today.” High-status students sometimes assert tt_wir standing by slgoetmg t}legoha:?s

“ip when questions are posed, letting everybody know how qt}zckiy tlhey knqwt fi answer_d g !

. d this, teachers can pose a difficult question prefaced with the instructions, “No han s, jus

' rt_)uéls I wa;nt all of you to think about this for the next minute. Look up at me when you think
vou kr'low and I will call on somebody.” By allowing thinking time, teachers value thoughtfulness

5-§3:r speed and have more opporfunity to broaden pa‘rti(‘:ipaFion. Eve contact between stjude;;i ggd

teacher is a subtle cue and will not disrupt others’ thinking in .the way that eagelrlijt,r Wavmgim3 s

o often do, Finally, teachers can make clear that they _value partial answers as we :sﬂcon';;; e one .

When posing tough questions, they can say, “Even if you Sniy have a little idea, tell us

have a starting place. It doesn’t need to be all worked out.

- Listening

Part of effective participation in classroom conversations require_s listening and being hear('i. A:
a follow-up to an initial assessment of participation patterns, having an observer pay attention to

failed bids for attention or to ideas that get dropped during a conversation might be useful.

Of course, part of the complexity of teaching i_s deciding’wh.ich' ideas to pur:quet and \:fntitchilln
ideas to table. But the choice of whether to entertaz.n students’ thinking communica F:(i:s 80 methis ng—
to them about the value of their ideas, which ties directly to smtus: S.;tudefxts whose 1 I::as e oo
sistently taken up will have one impression aboult the value of their ideas; students whose

i off will have another idea entirely. o .
consﬁ:z;}gyg ];tm model listening practices during cla§s (ffiscussi(ms, direc?tmg smder;ts tl?t 'hSt}eI;ed
to each other. By showing students that rough-draft thmifm.g———emerg.ent, mcompieteky z:u ‘;(:;2
ideas——is normal, teachers can help develop a set of clarifying questions that ti:?’/ as st o 1;01—
and eventually, that students ask each other. For exam;l)le, a t'eacher might sa;y, mnoe ;{u el
low. Could you please show me what you mean?” Saying this makes confu&.on ; :}({)rm p
learning and communicates an expectation that students can demonstrate their thinking,

Bedy Language | .
During class, where are students focused? Are they 1001.<1ng at the clock oat at the work on eossed
table? Students who have their heads on the desk, hoqthes“. pulled over their faces, or ai?ns crtheir
while they gaze out a window are signaling nonparticipation. In smail-group I:onve:rsiatl(;r:‘s‘:en
chairs may be pulled back or their bodies t‘umed away f;(z)r: the group. Body language can

ents’ engagement in a conversation. -
teacfg:;if;ﬁflf;};ﬁ;ﬁi; for ;;gar%icipation can include expectations aPout how students sit. “1
want to see your eyes on your work, your bodies turned to your tables.

Organization of Materials and Resources

If students cannot see a shared problem during group work or put their hands‘ on _mamp:le;twe;,
they cannot participate. Tf fat binders or mountains of backpacks obstruct their views of share .
materials, they cannot participate. As with body language, teachers can make their expf:;:tamo:;l eor
the organization of materials explicit. “No binders or backpacks on your desks. All hands on
manipulatives.”
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Inflated Talk about Self or Others

Certain phrases or attitudes can be defeating and signal status problems. Adolescents often engage
in teasing insults with each other, but such talk might become problematic in the classroom.
Scrutinize judgments about other students’ intelligence or the worthiness of thetr contributions.
The statement “You always say such dumb things!” signals a status problem. “Gah! Why do you
always do that?” might be more ambiguous. Teachers need to listen carefully and send clear mes-
sages about the importance of students treating each other with respect. “We disagree with ideas,
not people” might be a helpful way to communicate this value.

Negative self-talk can be just as harmful. It not only reinforces students’ impressions of
themselves but also broadcasts these to others. “I’m so bad at math!” should be banned in the
classroom. Give students other ways to express frustration: “I don’t get this yet.” The word yet is
crucial because il communicates to students that their current level of understanding is not their
endpoint. In fact, several teachers I know post YET on their walls so that any time a student makes
a claim about not being able to do something, the teacher simply gestures to the word YET to rein-
force the expectation that they will learn it eventually.

The converse of the negative seli-talk issue also exists. If a student defends an idea only on
the basis of his or her high status, this is a problem. Arguments should rest on mathematical justi-
fication, not social position. “Come on! Listen to me, [ got an A on the last test” is not a valid war-
rant and should not be treated as one. By emphasizing the need for “becauses” or “statements and
reasons” in mathematical discussions, teachers can winnow away arguments that rest on status.

The Opposite of Status Problems: Equal-Status Interactions

If students arrive in the classroom with expectations about whose contributions are worth listening
to, they will act accordingly. They will solicit information and atiend to the questions of high-
status students. From a certain perspective, this limited-exchange model is an efficient way to get
work done: go to the person who will have the information you need to complete the task.

In contrast, an equal-exchange model for working together serves different purposes, sup-
porting all group members” engagement in higher-order thinking. Instead of a divide-and-conquer
strategy with a goal of efficiency, equal exchanges involve deliberation and consideration of
multiple perspectives with a goal of deeper understanding. When teachers want students to engage
in conceptual learning and students are given a cognitively rich task, an equal-exchange model of
interaction is vital.

Many teachers build in the expectation that students will learn to engage equitably even when
students are engaged in less complex tasks. Teaching with the expectation that “no one is done
until everyone is done” allows for this. Students begin to take responsibility for their own leamning,
as well as the need to support the learning of others in their group.

The first teaching challenge is to support students in shifting from limited to equal exchanges
when they are working with rich mathematical tasks. Students need a purpose for soliciting the
ideas of peers whom they may not expect to have worthwhile contributions. Teachers can cultivate
equal-exchange or equal-status interactions in small groups by using two main strategies: struc-
turing activities that necessitate group input (see chapter 4) and reworking students’ assumptions
about whose contributions are worthwhile. This latter strategy is the focus of this chapter.

[n equal-status interactions, low-status students’ participation and influence is not strongly dis-
tinguishable from that of their higher-status peers. Researchers Elizabeth Cohen and Rachel Lotan
found that teachers’ use of status treatments (see the Status Interventions section later) positively
related to increased participation and influence of low-status students, Likewise, at the classroom
level, the more teachers used status treatments, the less participation and influence were bound up
in students’ status (Cohen and Lotan 1995). In other words, equal-status interactions are the foun-
dation of productive mathematical conversations.
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liustrations of Status Problems in Mathematics Classrooms

Status may be a useful concept to help teachers make sense of conv_ersati.ona.l breakdow.ns in. their
classroom as well as patterns of participation. The previous discussion highlighted spemﬁc signs
of status problems, along with some ways to begin to address thfam, apgrt from any spemﬁc sce-
natio. OF course, as status problems are embedded in particular interactions, untangling them gets
trickier. ‘

The following vignette is based on classroom observations in a school where t'eachers were
Jearning to use complex instruction. More obvious example_s of status probke?ms exist, but I 1}0?6
that the preceding discussion offers a way to identify egreglousl.y problematic status dynamics.
This excerpt presents a nuanced look at how status can operate in a group. Status may not be tl_}e
first lens teachers might take to understand this interaction, but ‘I .suggest-a ste-itus-based analysis to
convince you that it might be a productive lens to increase participation mn tl.'ns classroom. Please
take a moment to work out your thinking to the problem at the start of the vignette to better follow

the students’ conversations.

Vignette 3: Benign Dominance

" The students i Ms. Munson's ninth-grade class are working in smal groups on problerms.
- that require them to extrapolate data from linear graphs, build tables of values, and find
es: donan, Vieta, Anmes, and Oifer it aroun a abl, workingtogethe

. Jonah and Oliver are European American and native English speakers. i

African immigrant who speaks fiient English. Violetta is a Latina immigrant and less conf

‘dent in her English.
* After finding a table and a rule for a firiear
_stuck on the following problem:
A family starts out with 100 pounds of flour. They use 10,
How: long will it take for them to run out of flour?. .-

A oraph accompanies the word problem, and thie studerts have produced a table
aluies from the graph. They: are having difficulty;finding the corresponding equatio
' Joriah articulates the trouble: “it decreases. It doesn't increase.

atching Jonah closely, chimes in,

o

. Jonah calls th

e teacher over and explains that “they™ are perple
" finction: She asks the group what kind of "special njumb__erg”-t_i‘le’}[ mig
" somethiing is decreasing. Jonah tries out, “Fractions? Percents?”.. .
. 'Ms: Muhgon says, “What are we doing every time?”

- Violetta answers, “Subfracting.”.

 Ms. Munson nods. “So what kind of

=1 Violetta: “Negatives 2 - L

M Munson nods: “Think about it. How can you use negatives to show our graph go
ing down?” Thenshewalksaway.. . o o

- After she leaves, Jona Up the conversation again. “So it's going down 2 pours

7 1t's fike v Het you start 0

Aumbér can we use? Think about it

i After she ledves, Jonah takes _ _ ag going d
' aday. So; so.. . ~2f times d for days? It's like y = mx + b. Plus 100 because
Wit 100, Maybs 100x~22% S

~ Oliver asks; “100x ~ 2f what?”

ﬁ_;_fonah_ 'a"'e'sip'dr_ids,_fﬁ“f for flour; d for days.”
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Why does this matter at all, if ultimately the group solved the problem? Jonah’s dominance
here is a problem for several reasons. First, recall that while in class, students not onl),z are learln-
ing mathematical content but also are developing their mathematical identities. Jonah's control-
ing the conversation reinforces the worthiness of his contributions over the others’. This situation
ould have been especiaily problematic if Violetta’s good thinking had not been given a chance

be heard. (It almost didn’t: Ms. Munson gave a two-minute warning just before Violetta raised
‘her head and asked her groupmates whether they had found a rule. I wonder whether the teacher’s
calling time gave Violetta a sense of urgency about sharing her thinking and helped her gather the
courage to do s0.) Yet Violetta had the key insight in constructing the equation: the input of the
function is days, not pounds of flour as Jonah had formulated. . .

Recall equity principle 4: Students need to see themselves -z'n mat{zematzcs. While‘they le'am
mathematical content, students are also learning who they are in relation to mathematics during a
class session. This awareness influences their persistence on hard problems and fature engagement
in the subject. Why should they continue, on this problem or in this content area, if they know that
they are not good at it? If their ideas or questions are ignored, students will not see themselves in
mathematics. For these reasons, status plays heavily into this equity principle.

Teachers do not always know the source of students’ status within a group. We cannot neces-
sarily discern whether Violetta’s prior achievement, accented English, brown skin, or gender led
the boys in her group not to seek out her ideas. Instead of assuming that students’ characteristics
necessarily indicate their status, cautious teachers recognize that class, race, gender, and language
fluency might signal status to their peers but wait to observe how these p@ay out in mterac.tt.on
Sometimes individuals bear the burden of negative stereotypes about their intellectual ability
on the basis of their social groups—a phenomenon called stereotype threat (Aronson 2004) that
makes people reluctant to speak and confirm these assumptions. Sometimes these stereotypes are
not in play. In this vignette, for instance, Ahmed, an African immigrant, participated more confi-
dently than Oliver by taking on the job of equation checking.

Ahmed is listening with a frown on his face. “Let me fry this. I'got my calculator? ™

Jonah says, “So let's pick some data » He turns to the table that they hava produced
and tells Ahmed what to enter.

Ahmed finishes the caloulation and’ says “Nop@ No no. !t doesn’t work n

_ Jonah and Oliver groan. Violetta raises her head. She has beer warkmg away o]
own during this conversation. “Do you guys have a rule?” she asks quaetiy

The boys continue arguing over dtfferent arrangements of the numbers ‘!00 and -2f _
that might produce a correct equation. : : o

Violetta then says, a little more forcefuily, “I have an equat:on " :

Jonah grabs her paper and puts itinthe center of the tabte “Let me see
- He'reads from her paper, 00 = @)
" Ahmed gfabs the paper. “Let me seel™

Violetta says quietly, “I tried it. It works.” -

Ahmed gets out his caicuiator and tests out ‘an ordered panr “She S nghti She
than lam.” : .

- The teacher comes by and tﬁe QFOUp shows har \fofe’cta s equat[on
“Violetta, why don’t you have an fin there?™ -~ :

" Violetta ¢ says "Because you' re taikang abcut the days B
Ms. Munson asks her to exp!ain #1o her group Tha boys stall Iook

After Ms, Munson walks away, V:oietta takes har paper back and tries t share hel
thmkmg “We started out with 100 pounds, so we're going to: need that n
- had 2 pounds of flour a day Hew do you spe%l ﬂou SRR :

Oliver spells it forher RS

. Violetta continues, “Smce he says 2 pounds of ﬁour in a day, | ihough 100 subtracted
E don't know- how to explainit” :

“Jonah's curnos*ty is not satlsfsed “How d you come up wrch lt'?” i
Vuoietta says, “it's jUSt ‘the smartest thing to do I jLISt knew
Ahmed says, “You used guess and check?" :

" Violetta: “No, Idldn't check it.” She pauses. fora moment gt 100
started with 100, And sincé we're using the number of days, putad, An
ber of days is aiways 2 pounds of ﬂour a day, } thought weli d tlmes '

Status Interventions

When stafus plays out in the complex world of the classroom, it takes many shapps. AEt}_aough bla-
tant dominance, insults, or nonparticipation are easy to spot, the more subtle man:fpstatwns take
skill to identify and remedy. Effectively intervening with status problems ﬁrst requires analysis
of the situation. Figuring out the best strategy for remedying the problem' is often a trial-and-error
process. Teachers get better at managing status in their classrooms over time, but even accom-
plished teachers run into challenges that force them to further sharpen ti}mr intervention toois..
The following strategies outline a starting point for status interventlons: Unfortunately, this
is not a recipe that will make status problems magically disappear. Statas w11.1 always be part of
our social world. The trick is to manage it such that students begin to reimagine themselves and
their peers in the context of their competence and not their deﬁcits‘. Every class you t(_ﬂach will
have different personalities and dynamics, so these will play out differently in each circumstance.
Nonetheless, here are some tested status interventions that can be adapted to any classroom.

_ Jonah and the others [ook ai her paper Jonah says “Sc: d i’lmé
- he applaids. '

Analysis

In the preceding vignette, the group sotves the problem and works through their mathematical con-
fusion. Different students contribute to the solution. The students treat one another with respect. In
a certain light, this is a successful instance of coilaborative problem solving.

Nonetheless, issues of status are playing out in ways that might influence students” participa-
tion. Jonah, as the dominant speaker, appears to have the highest status in the group. We see this
in how other stuéents defer to him, as when Oliver repeats Jonah’s assertion that “It decreases.
It doesn’t increase.” Also, Jonah does not involve other students in sorting out the variables by
soliciting their input. His talk focuses solely on his own ideas. When Ahmed, Oliver, and Violetta
contribute, they have to make a bid to speak that he either allows or does not allow. Jonah’s domi-

nance may come from the other students’ perceptions of him as smart, or it may come from his
natural inclination to talk through his thinking.

Establishing and Maintaining Norms

Effective classroom norms support equal-status interactions. (This is one place where the QI
practice I learned from the teachers differs from the CI research. The teachersll worked with felt
that effective norms could actually curtail status problems. The research of Elizabeth Cphen etal.
suggests that norms do not affect status problems; it is really status treatments and multiple-ability
orientations that do.) In the previous discussion of status problems, I suggested some structures
teachers can use, such as “no hands, just minds,” that help curb status problems. These ail commu-
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Likewise, teachers can predict mathematical activities that might lead to status probler:}s tj;}d
1se norms to head these off. Any topic that is confusing may make stu;lle?ts ;Einer;blfr ;ot :ai s
: ‘ jon i ing ¢ ave he
indi art of learning can help.
erns. Reminding students that confusion is a p - , . .
'c'onc“Now I don’t expect you to get this problem quickly. It’s really hard an@ yoil will need each
oo o aresareed-upen vays o benauine. ﬁ 'Z?}};:ar’s hei,p. If you get confused, that’s great because it means yoz alre ilea'mmg, - etions com.
i i i tedents’ status concerns. Calculations wi

Sometimes, specific topics expose s staf . - fh fractions con
: i i ity i i tow-achieving students and impatience 1n
‘monly bring out insecurity in previously : > 2 patienc \
'mzr;f;eadygﬂuem in these calculations: a recipe for a status collision. A'ntlclpatmg this, a tc?af:her
_fa‘:’m let the class know that she will be watching for the norms helping is not the san;e as gz;mg;an
-'C swers and say your “becauses.” The first norm will send a clear message that stu entsdw Q
'a:1¢ulate quickly need to do more than show the other students their answers. Tt}:a seconb ilor;;a
'gffers less confident students a means o demand explanations from their peers (“Okay, but y

didn’t say the ‘because’™).

nicate norms for participating and interacting. For our purposes, [ will use the following definition
of norms: '

Establishing norms requires a conversation with students. Some teachers do this interactively,
asking students to contribute their answers to the question, “What makes you comfortable in a
classroom?” Other teachers let students know that they have found certain behaviors helpful in
making a positive classroom environment where students feel comfortable to learn, However they
are arrived at, posting a list of norms on the wall as a reminder can help keep these at the forefront.

Norms can help curb status problems. For example, establishing the norm of no put-downs
can minimize negative talk about oneself or others. The YET sign is another means of establish-

ing the norm that everybody can learn over time. Examples of other norms that help support equal
status interactions include the following:

Multiple-Ability Treatment |
is ¢ i owledged the different status levels of students in any '
. . ol dlcslcl?ssuz?:ailsitg:rlzfnicgl::oducti\i mathematical conversations. No doubt, addressing
lassroom and how : : : - : ;
 Dre——— :tatus through norms is crucial to creating equal-status interactions. By helping students mtc;;ac;ul
more pfoductivéiy—m—}istening respectfully, justifying their thinking—we help support meaning .
mathematical conversations.

® Disagree with ideas, not people.

® Berespectful

®  Helping is not the same as giving answers.
@  Confision is part of learning.

e Sayyour “becauses.”

Because norms are associated with classroom behavior, they are often thought of as a class-
room management tool. In a sense, they are, but they go beyond that. Classroom management is
often understood as serving the important goal of managing the crowd in the classroom. Students
may or may not value that goal. The use of norms as I describe them helps students learn.

To make norms more relevant to students, always link norms to your learning goals. For
example, helping is not the same as giving answers values explanations and learning over the
completion of work. Similarly, say your “becauses” values the mathematical work of justification
over assertions of correct answers that may be based in status, This norm also helps alleviate the

Norms, however, will take us only so
far, Unless we address underlying con-
ceptions of smartness, we risk reverting
to the commonly held belief that group
work benefits struggling students because
smart students help them. As long as we
have a simplistic view of some students
as smart and others s struggling, we will
have status problems in our classroorns.
Students quickly pick up on assessments
of their ability, For example, when teach-
ers arrange collaborative groups to evenly
distribute strong, weak, and average stu-

Resource
| Monitor
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Brian || Jeff

| Andrea || Melanie |

problem of nonmathematical assertion of an argument by helping a lower-status student demand
that a higher-status student better explain an assertion. In classrooms where this norm is in use, |
hear students say to one another, “Yeah, but why? You didn’t say your ‘because.””

Telling students expectations for acceptable behavior does not, of course, ensure that they will
always meet them. Norms require maintenance. New situations might create a need to reestablish
them. Even new content——particularly content that highlights differences in prior achievement—
can heighten status issues and therefore require a strong reminder about classroom norms.

dents, children will figure out that scheme
and rapidly learn which slot they fili. No
doubt, learners benefit from seeing more
expert performance and should have op-
portunities to do so. But if we value only
certain kinds of expertise, the same stu-
dents will always play the role of experts,
The question then becomes, What kinés. of
mathematical competence have a place in
your classroom activities? If the math-
ematics is rich enough, the strengths of
different students will come into play, ren-
dering the common mixed-ability group-
ing strategy useless. Ordering the stgdents
by achievernent and evenly distributing
strong, weak, and average students across
the groups will no longer be enough.

| Brenda

Sandra Nick

Addressing Status through Norms

Over time, teachers get better at analyzing which norms might help shift negative status dynam-
ics in their classrooms. Teachers pick one or two norms for a particular activity and tell students,
“While you are working on this, T am going to watch how you do on these norms.” The teacher
then reminds students of the expectation for acceptable behavior.

Sometimes the choice of norms comes from a teacher’s reading of the dynamics in prior class
sessions. For example, if stedent conversations are coming too close to personal attacks, a teacher
might highlight the norms be respectful and disagree with ideas, not people. If the teacher then
circulates around the room and reminds students of these norms, he is not picking on problem
students; rather, the teacher is stating a classroom goal that everybody is trying to work on.

Padl || Hago
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?ig. 3.1. A wall-hanging seating chart to
organize group assignments




In fact, an essential practice for a multiple-abil
If we believe that students can all learn from each
underlying design based on assessments of ability.
seating chart that has pockets for each student’s name (fig. 3.1). When it is time to rearr
groups, they will shuffle the cards and simp
parent show of the randomness of
students to be unwise, she can pub
silly together, so I think I will swit

ity classroom is random group assignment.
other, then group assignments shouid have no

ange
ly redistribute them in the pockets to make a trans-
group assignments. If a teacher judges a certain pairing of
licly state the reason for this (e.g., “You two tend to get too

but are instead social considerations. Rando
of multiple-ability treatments.

Another component of muitiple-ability treatments invol
ematically competent means.

i group assignment, however, is just one component

ves reconsidering what being math-

In schools, the most valued kind of mathematical competence is

typically quick and accurate calculation. A facility with numbers and algorithms no doubt reflects
important mathematical proclivities. To broaden participation in our classroom in an authentically
mathematical way, however, we need to broaden our notions of what mathematical competence
looks like.

In the history of mathematics, mathematical competencies other than quick and accurate
calculation have helped develop the field. For example, Fermat’s Last Theorem was posed as a
question that seemed worth entertaining for more than three centuries because of its compelling
intuitiveness. When Andrew Wiles’s solution came in the late twentieth century, it rested on the
insightful connection he made between two seemingly disparate topics: number theory and eflipti-
cal curves. Hyperbolic geometry became a convincing alternative system for representing space
because of Poincaré’s ingenious half-plane and disk models, which helped provide a means for
constructions and visualizations in this non-Euclidean space. When the controversy over multiple
geometries brewed, Klein’s Etlangen program developed an axiomatic system that hel
the logic and relationships among these seemingly irreconcilable models. In the 1970
Appel and Wolfgang Haken’s proof of the Four Color Theorem was hotly debated because of its
mnovative use of computers to systematically consider every possible case. When aberrations have
comie up over the years, such as irrational or imaginary numbers, ingenious mathematicians have
extended systems of calculation to encompass them so that they become number systems in their

own right.

This glimpse into the history of mathematics shows that multipt
ematical discovery:

ped explain
s, Kenneth

& contpetencies propel math-

@ posing interesting questions (Fermat);

® making astute connections (Wiles);

® representing ideas clearly (Poincaré);

® developing logical explanations (Klein);

®  working systematically (Appel and Haken); and

® extending ideas (irrational/complex number systems).

These are ail vital mathematical competencies. Surprisingly, students have few opportunities to
recognize these competencies in themselves or their peers wi

hile in school. Qur system highlights
the competence of calculating quickly and accurately, sometimes at the expense of other compe-
tencies that require a different pace of problem solving,

Evaluating people on one dimension of mathematical competence ranks students from most to
least competent. This rank order usually relates to students’ academic status, and students tend to
be aware of it. One way to interrupt status is to recognize multiple mathematical abilities. Instead
of a one-dimensional rank order, we create a multidimensional competence space. Although some
students may have multiple mathematical competencies, more places in which to get better surely
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Assigning Competence
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—Carlos Cabana, Complex Instruction Educator and Mathematics Teacher
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Teachers can communicate these messages to students through the practice of assigning
competence.

Assigning competence is a form of praise where teachers cgtch students being smart. The
praise is public, specific to the task, and intellectually meaningful.



student or a communication with the parent. It takes place in the public reaim of the classroom,

whether in small-group activity or whole-class discussion. It needs to be specific to the task so that'

students make a connection between their behavior and their mathematical contribution. Simply
saying, “Good job!” is not enough. Students need to know exactly what they did that is valued.
The praise must be intellectually meaningful so that it contributes to students’ sense of smartness, .
Praising a student for a “beautiful poster” does not qualify as assigning competence, because

making a beautiful poster does not display mathematical intellect. In contrast, if a teacher praises -

student for a clear representation on a poster that helps explain an idea, that is intellectually mean-
ingfu] because it is tied to mathematics.

In the vignette, for example, if Ms. Munford had noticed Violetta’s good thinking on the prob
lem, she could have assigned her competence by making it public to either the group or possibly
even the class. She could say, “Wow, Violetta! Your group was having trouble figuring out the

equation. That was great how you recognized that D) was the unknown. That was a really important:
connection,” If she wanted to do more to bring Violetta’s groupmates into the status treatment, Ms,

Munford could add, “Jonah, Ahmed, and Oliver, make sure to get Violetta’s ideas in there. She’s
got some good insights!”

“If | were to have a teacher concentrate on one aspect of Cl, it would be to focus on
iearning how your students are smart and how they are developing confidence in their
learning of mathematics and their encouragement of each other,”

~~Ruth Tsu, Retired Mathematics Teacher and Compilex Instruction Educator

Summary

Status plays into teachers® and students’ ability to have productive mathematical conversations in
their classrooms, at both the whole-class and small-group levels. Status is based on judgments of
worthiness that arise from prior academic achievement and social desirability. Patterns of partici-
pation and nonparticipation {(or even marginalization) signal whose contributions are valued in a
particular classroom, Status problems interrupt productive mathematical conversations because
speakers’ ideas are entertained or discounted on social rather than mathematical grounds. Figure
3.2 represents the influence of status on students’ mathematical learning,

Teachers can address status problems in the ¢lassroom in several ways {(fig. 3.3). Most funda-
mentally, teachers need to establish classroom norms that value respectful listening and the use of
mathematical practices, such as justifying as the grounds for discussion. Teachers establish norms
through initial conversation with students but then must maintain the norms by aligning conver-
sational practices with stated values. Teachers can tatget specific norms to respond to or head off
status problems in their classrooms.

As long as linear views of mathematical competence exist, norms will not sufficiently address
status probiems in the classroom, To broaden student participation, teachers must authentically
extend views of smartness in their classroom. Typically, quick and accurate calculation is the pri-
mary mathematical competence vatued in school. Other forms of competence, such as making key
connections or working systematicaily, happen over more than one class session—but mathemat-
ics classrooms often obscure these. To help students understand their own mathematical compe-
tencies, teachers can also disrupt status problems by assigning competence to students. Assigning
competence is a particular form of praise that is public, specific, and intellectually meaningful and
can help shift students’ perceptions of the value of their own and others’ contributions.

Strength in Numbers: Collaborative Learning in Secondary Mathematics

The public part of assigning competence means that this praise is not an aside to an individual-
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hat support broadened notions of smartness.

In the next chapter, we will extend these ideas and explore the nature of mathematical tasks
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