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MAPPING THE COMMONS

One of the central ways we make sense of experience is by
making differences. The world presents itself without inherent
order, and our impulse is to place things in piles, count them,

and name them. In the act of creation, day is divided from night.
Aristotle classifies just about everything. Shakespeare gives us
the seven ages of man, Dante maps the circles of hell, Burton
anatomizes melancholy. In ways that Kant never intended by
the phrase, we are driven by a “categorical imperative,” the
irresistible impulse to place things in categories.

CONTRIBUTIONS TO THE COMMONS by scholars of teaching and learn-
ing pose exciting possibilities for exchange. As the commons takes shape,
faculty exploring new approaches in the classroom can increasingly find
like-minded colleagues and useful resources to support their efforts. Schol-
ars of teaching and learning whose projects and investigations produce
results that others might find uvseful are further motivated by the likeli-
hood that their work will find an audience, be enriched by colleagues’
comments and critique, and contribute to a larger community of thought
and practice. What such a commons makes possible for teaching and
learning is, we believe, deeply intriguing, hope giving, and worthy of in-
vestment of faculty time and institutional resources. But it is not simple.

"The work of teaching occurs in an almost infinite set of contexts—
contexts defined by discipline, student demographics, institutional type,
pedagogical approach, and curricular goals, to name just a few of the ele-
ments whose permutations distinguish one classroom from another, Schol-
ars of teaching and learning deliberately keep their focus close to the
classroom, seeking to preserve the particulars of practice. One does not,
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36 THE ADVANCEMENT OF LEARNING

after all, teach students in generai or content in general, bug, say, calculus
to students who will go on to teach mathematics to our nation’s children,
or the structure of the cell to students who will take only one biology
course. As Kenneth Eble observes in his 1988 classic study, The Craft of
Teaching, “It is attention to particulars that brings any craft or art to a
high degree of development” {p. 6). As the examples we provide in this
chapter show, the scholarship of teaching and learning’s special role is to
concentrate attention on pedagogical particulars and allow others to learn
from them.

This attention to context gives the scholarship of teaching and learn-
ing much of its richness, and distinguishes it from most {though not all)
general or basic research on learning and teaching. As more of this work
enters the commons, however, its focus on particular classrooms is begin-
ning to pose a significant conceptual challenge. If the commons is to be
something other than a wilderness of unrelated projects and efforts, the
work within it must yield to Shulman’s version of the categorical imper-
ative. An important task, then, is to identify categories around which the
work converges, which can in turn provide maps for traversing and using
the commons.

As the scholarship of teaching and learning grows both in the United
States and abroad, this mapping task has been much on our minds. Ie our
work with the Carnegie Academy for the Scholarship of Teaching and
Learning, for example, we have watched CASTL Scholars from over
twenty different fields and all cypes of institutions frame questions about
learning in their particular contexts and explore those questions in myr-
iad ways. Getting to know these people and projects, one by one, has been
a great pleasure and privilege. At the same time, we have seen our role as
cartographers, regularly stepping back from our engagement with the
CASTL participants’ particular projects in an effort to discern larger con-
tours of the terrain, looking for themes and questions around which their
efforts and those of many others seem to converge.

Examples of the Work

We have already introduced the scholarship of teaching and learning
through an example drawn from the work of Dennis Jacobs at Notre
Dame. In this chapter, we present five additional examples of the schol-
arship of teaching and learning from others in the CASTL program. We
use them, in part, to highlight that aspect of this pedagogical work that
is new: “regular” faculty framing and systematically investigating ques-
tions about teaching and learning in their own classrooms. More specifi-
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cally, we feature these five because their efforts too have sparked the inter-
est of many people we have shared them with, and because, all together,
they provide a window into the varied themes and methods that charac-
terize the scholarship of teaching and learning, and thus an opportunity
to map out important features of the commons as it evolves.

We look first at the five new examples, then return at the end of the
chapter to the mapping task. Along the way we hope these examples will
put more meat on the bones of the concept of the scholarship of teaching
and learning presented in the previous chapter. We hope, too, that they
will begin to answer the question we are often asked: Whar are the results
of all this work? What can others learn from it? In Chapter One, we noted
that Dennis Jacobs’s project produced evidence on the effectiveness of a
new way of teaching chemistry to at-risk students. The examples pre-
sented here have contributed to (among other things) a taxonomy of
mathematical knowledge for pedagogical purposes, a typology of the ways
students use history in political action projects, a theory of intellectual
community in seminar courses, strategies to help students deal with diffi-
culty in literary texts, and ways of engaging science-averse students with
the concept of the cell in a biology course. These results are improving
learning in the classrooms in which they were generated. Some have
already made a difference in other classrooms as well.

Example 1: Learning to Think Like a Mathematician

Though they have become 2 kind of whipping boy for many of the ills fac-
ing higher education today, the disciplines are powerful tools for under-
standing the world. They are where most faculty “live,” their primary
intellectual home, and the source of some of their most deeply felt hopes
for student learning. Not surprisingly, then, the disciplines (and interdis-
ciplines) are also the source of many of the questions explored by schol-
ars of teaching and learning. How do students come to understand key
concepts in the field? How do they employ those concepts to make sense
of new information and ideas? How do students learn to think fike, $ay,
a historian or a physicist? Consider, as a case of the scholarship of teach-
ing and learning focused on disciplinary understanding, the work of Cur-
tis Bennett, a mathematician who has taught at Bowling Green University
in Ohio, Michigan State University, and Loyola Marymount University in
Los Angeles.?

Bennett is a theoretical mathematician, but many of his students are
preparing for something very practical: to teach secondary school. He is
particularly concerned that these students grasp not only the mechanics
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and procedures of the discipline but 1ts underlying principles, and what
Joseph Schwab called the syntax of the field {1964). In particulas, he
wants students to understand—and therefore be able to teach their future
students— “what makes a good mathematical question.” He wants them
to appreciate “the beauty and elegance of a good mathematical proof.”
As he describes in a course portfolio documenting his efforts to meet these
goals in a senior capstone course, “Even though the students in the course
were above average, few of them understood what mathematics was. . . .
A result of this was that the students treated work in the course as a set
of hoops they needed to jump through” {2002, p. 2). Math problems,
these Future teachers believed, were puzzles that could be solved in five
minutes or not at all.

With this challenge in view, Bennett redesigned the course around
semester-long, open-ended mathematical research projects intended to
challenge students’ assumptions about what it means to do math. In groups
of two or three, he explains, “Students answered complicated mathemati-
cal questions that forced them to confront issues their coursework never
led them to before. For example, they needed to create definitions, to refine
mathematical problems, and to become owners and creators of mathe-
matics” (2002, p. 2). To track the impact of this new approach, Bennett
administered surveys of student attitudes toward mathematics before and
after taking the class, kept a journal, copied and analyzed all graded
homework assignments and exams, taped and analyzed office-hour con-
versations with student project groups, and conducted interviews with in~
dividual students after final grades were turned in. His scholarship of
teaching and learning thus entailed a careful, multidimensional examina-
tion of the impact of a new approach on the learning of students.

What did Bennett discover? What insights does his work contribute to
the teaching of mathematics? For starters {again, as documented in his
course portfolio), he found that the new approach led students to “a more
mathematical view” of the work of the field, and, in particular, of what
makes a good mathematical problem. But equally important, Bennett as-
serts, is the way the work brought to light important rex: questions about
student learning, especially because “mathematicians judge the value of a
question by what it leads to” (Curtis Bennete, interview with the authors,
Qctober 22, 2004).

Building on what he learned about students’ mathematical under-
standings, Bennett has moved to a next stage in his investigation, looking
at a Jarger body of evidence with new questions in view, and, importantly,
working with a departmental colleague at Loyola Marymount, Jackie
Dewar (Bennett and Dewar, 2004b}. Together, the two are studying how
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students grow in their view of mathematical reasoning and argumenta-
tion as they move from a freshman workshop cousse into more advanced
work in the major——focusing especially on “what moves students from a
reliance on examples to an understanding of and desire for proof” (Ben-
nett and Dewar, 2004a, p. 1). This second project has taken the mathe-
maticians beyond their own setting and discipline into the wider world of
educational research. Building on work in cognitive psychology, they have
adapted the think-aloud research tool to develop a “proof-aloud proto-
col” for probing students’ thinking, in which they ask students to inves-
tigate a number theory statement, say how confident they are about their
conclusions and what would make them more confident, write a proof for
their conclusions, and discuss what mathematics learning they drew on
for these tasks.

As Bennett and Dewar grappled with characterizing students’ develop-
ment in mathematical understanding, they also turned to the literature on
assessment. “We needed a more nuanced way to describe the progression
of our students’ understanding,” Dewar explains (Jackie Dewar, interview
with the authors, October 22, 2004). In the end, they adapted a frame-
work for assessing student learning by Stanford University professor of
education Richard Shavelson (see Shavelson and Huang, 2003},3 overlaid
it with a model of student progression from novice toward expert
(Alexander, 2003), and reframed the whole to meet their own purposes
and needs. (See Exhibit 3.1.)

The result is a mathematical knowledge expertise grid that they and
other mathematicians can use for targeting instruction and that gives lan-
guage for describing critical aspects of student fearning in mathematics
{Bennett and Dewar, 2004a). It is also, not incidentally, a nice example of
how efforts from different communities inside the bigger tent of the schol-
arship of teaching and learning can converge to create something new.




-saanpaoosd ut sdoys Surssru

Ty §jy O 9[qE 3IE SIUIPIY Apnoynp
30 5301108 [EUINXD 0} FIUIIAT
oM s3ipaooId asn ued SISpTIS

-s1do3 33 In0qe AIpapmots] proIq
piEE O} §5300E ADIND SAZY SKIIPTES
Aouaiogolg

"sta(qoad

dansyprs A0S ey A3YY, -jooxd € jo
s[re3op U3 U1 Sul[[Y 03 PIWIOISNIVE 3T
s3uepmg £}3003100 JUOP IARY Aoy 1993
£ayy Fungzowos Pl 53218ES1p FaMSUE
2y 31 ooq 241 §O YOrg AR SI3MSUE
2AT[AqSIP [[IA SIUAPNIG 201ORIISUL

16 1527 01 Su108 210J3q yorodde w0
weys 30U 411 PUE wapgo1d e uo sum
jo[eopieatd e pusds jjLm sxRpnIg

5311593 IOLXISAE PUE FVIWOI OG
aremardde sjuapnig -suoneondde
1sn{ 30U “piRy YD WO suropgord

Y3 UT 3831911 UL WO SAWOI UOLWEA
-{10TH [PUIFIU] "UOTPATIONT [BUINIXD
pue [EWISIU YI0Q IABY SIUIPMIG

’ Aowarogoay

asnaadxg 28pajmony] [EINPUIPEN jo Awouo

-sampao01d xaydwiod 5ol

i AJNOGYIP JATY 10 STOIT MBI
£eun 109 %) I3 SUIDUSIT JNOYHA
ATy} §5929€ Ued AU, -soanpsooid urew

g jo opapmoty UR{IOM ALY SIUIPIIG

-28parmothy I3 §S30IT 0

S[38nms APl Ing ‘ordog Ay} JO §3087 4L
30 28pojmow] FUDjIoM 2A%Y SHIDPTIG
aunedwo’y

oy} Sunejdwed Jquon

aaey 4B ang swaqoxd dersyouw 17ess
weo AST ], ‘S[IPARp SUISSIT I (IIA S3U3]
-rzadxa duros 9ARY ASY3 J1 PRI I 01
1J9f,, sdo1s JUWOS YATM spooxd Bundase
2} BLIONIIOD JIOUL 318 Aoy -yoeoidde

PUOOIS € IPPISUIOD Aews Aaty, ~didY [BUTIXS
Suppses pue Summb 2109 waqoxd e uo
SPIMUTUE DAL UBY] 370U puads ualjo AN

“susp]qoId WO AU SIOW puads s3uspmisg

"juyosT az0UL 51
GONIBIISGE BUL J1 UAAD SUGTIDEMSE O
sydaot107 9191000 19§a3d [j1Is SHIIPIIS
-suosea: fenIaixa pue (mapqord o Ag
ponJrnm 238 L9 ‘53 1BT[1) JBUIILT
[I0q AQ PAsEANIOUE DIE SHUIPTIG
aouaiedwe))

-1X2) YL WOIJ seIapaooId
opupur 02 WG 434 L -saanpasod s1seq
JO 2XEMAE JUFOI] O3 HIEIS SIUIPTIS

‘s1doy 2 MOQE $I0EF JISEG
JO 2TEME JUI0D2G 03 JIEIS SUPTIS
HOTIRWIPYY

+sda3s JO UOTBUIQUIOD

e Guismbar suispqosd aropdmod

Aparex A3, -pourepdxs sda3s xounn
jues 4513 Jooid Jo UONBALRD © uaa1d
uayp "srej yorosdde sy gt prordde
MaU B AI} LUOP SIUAPAIS 3T 3405 JOULED
oy 31 wejqord B UO SO 34y ueqyd
azotr puads 03 A[HIUL 318 SIWAPTUS

*§3NSaI [eIOUAT 10 1DBIISGE UEYE
soseo eivads pue surejgold 23210000
W 15A1A3UT 1938218 2ABY SIUAPTIS
“[e3ousd w Apras JO PRY % O3

i 3001p AUE DE[ JEG2 SUOSTAL
(porua1i0-oprId UaYo) [PUIAIXS 4q
WIEs] 03 PRIBAHOLE 218 STEPMS
UONEWIPOY

XE], Jema(] pue nauueg 1°¢ NP

[eInpa00Iy

el
aamudory

DUIPUPUOT

3593994]
" SANEFY




"SR EITEA JUYIP 01 [AJSTED TR

pue ASojounuIal 3031105 Lojdwa Aoy
*ISIOUOT PUE IBD]D 9T FBY} SIDUIIIIS
31dmoo Fursn spoord anim sauapnis

"PRgiTaA 194 JOU SABY Inq ann 3q

01 30oadsns £o1 SIUSWIRIEIS SGLIDSIP OF
sprom  Burdpoy,, osu 01 23] 230w
sre pue ‘sased [epads o3 4idde sjooxd
feruad jeq1 395 *sa[durexs 241 Jo g
-ISTLIISIP 3XE “SS[dUIRXaI03Unos Javy
ruop sjo0ad 1eqy azimdooes samaprug

‘neulnie ue o yoeosdde
saponporduou ¥ uopueqe pue
IOTUOUI-T]9S S1UaPNIS "Sordatenls
JIISLANTY JUIISPIPp AUBWI U0 paseq
Aidde 03 vwsyos ss500y siuapnig

PO 3uz jo Ju

-puzisIapun ue yim xy3ades ooid
10 ‘POYIUI “FUIA UOUIUIOD 1
purodsar1on 1eys s1axyed ur myledo;
sHpapmouwy 3nd sazy siuaprig

“A3o1omrurra

[ESIELUSYIEW JO Yov] 3O o5t yenrd
-oxddeur 10 sunouocid ue sduryeI 01 onp
U230 A107E[ o] Suniim Ing ‘SI0103UU00
Aordws Azur 4oy, Joord v Bunnim 10§
SBOUIIUIS 1] PEAT 3 UED IBLI PUBYLIOYS
[BULICIUT UE 380 01 4191 21k SIUDPTUY

“fureises 107 yooad e
2110bo1 Inq JustmaIels ¥ JO YINI Sy U0
op1oap 03 sapdwexa asn- Ao ] sapdiexs

-I3UROS JARY 10UUED Jooid prjes &
eyl areme £[Buoxns siow a1 SIUSPNIS

“yorosdde sanonpord

-UoU B UOPUBQE O MOJS 218 SIUapNIS
"$91S91BIIS OPISTINOY M3] & 18T WO PISEY
43dde 01 ewatps asv0ys sjuapig

"Joo1d 10/pue ‘PoYIAN HWIYF VOIS
i sespl xayisBor s13 asy: sEpspmony
Jo s1poed Sunjiom sary sluspnIg

"$1036TU0D

Teo1go] 3o syooid pue ‘peugep

3q HIOP[IS [{1AL SOJQELIZA "$9DUIIUIS
{0y Aes £3113 JI USAS “VoNTIM 3G M

saoURIuas fenTed ATUQ "SproM UBY: SUOTY

-e3ndwos 1o eigad(e a10w spnpU puE
3001d © 2301 01 2[88uns [ ssueplIg

‘Jeandays aq

dewz L5173 “rasemoy sojdexs aay

O paseq 3421fq O A[ayI] a1¢ Loy},
"B[WUEXIINLNOD B 3ARY JoUTED Jooid
Pirea ey} 221180001 03 widag oyl
"PIRH 9Y3 UL 30UIPIAS $AIMIDSTOD
1eyA puessiopun 01 uidaq s1uapmg

"POTISU 32221 150wt o3 Afdde Loy 10
“eISYDs LIAMIA] SO0 01 stiajgoad
JO S2INIEIY [9A] IDBJINS 35N SIUSPMIG

“BUISIOS WIIOJ O SIINILIY [AI] J0BJINS
asn Aay ] "s1exoed oyur sampanord
pue sy SuIquIod 03 wdeq siuaptag

Tero0g

onuarstdsy

Jifaeng

INBUIYDG




