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ABSTRACT: In this article we desc_nbe a f students' frequent failures as they 
partnership that ?ddressed the iss~e ~ mathematics courses. Although the 
transition from high schf01 ~o co r~1essional development school, secondary 
partnership did not take_~ ace in ;:rked together as peers to study pedagogy 
and postsecondary participants . 

1 
development approach. Postsecondary 

and . ~ontent through a pri~ss~~~ied collegial relationships with secondary 
part1c1pants reportedh edtha

1
t t .Yng and growth they experienced together. The 

teachers and the s ar earn, h II 
• •t· f th study for educators and researc ers, as we as research s1gn1 ,cance o e · II b t · rt h' funders, is that it emphasizes the value. of usin_g co a ora ,ve pa ners ips to 

work together on studying and ?lig~ing 1nst_ruct1_onal approaches, conten~, and 
curricula across levels and inst1tut1ons. This alignment has the ~~tent1al_ to 
strengthen students' abilities to successfully move through the trans1t1on points 
in their education. 
NAPDS Essential(s) Addressed: # 1 /A comprehensive mission that is broader in 
its outreach and scope than the mission of any partner and that furthers the 
education profession and its responsibility to advance equity within schools and, 
by potential extension, the broader community; #3/0ngoing and reciprocal 
professional development for all participants guided by need; #4/A shared 
commitment to innovative and reflective practice by all participants; #5/ 
Engagement in and public sharing of the results of deliberate investigations of 
practice by respective participants; #8/Work by college/university faculty and P-
12 faculty in formal roles across institutional settings. 

All school-university partnerships share the 
goal of using cross-sector collaborations that 
bring P,.12 educators and postsecondary 
faculty together to achieve something that 
neither sector could accomplish alone (Good
lad, 1991). There are many different types of 
these partnerships; one means of classifying 
these types is in terms of the ways that the 
school and university or other post.secondary 

. School-Unfoersiry Partnerships Vol. 5, No. 2 

partners interact. In a service type of partner
ship, one partner provides service that helps 
the other to accomplish its goals (McLaughlin 
& Black-Hawkins, 2007). For example, post
secondary participants may take the role of 
supporting teachers' classroom-focused action 
research (Baumfield & Butterworth, 2007; 
McLaughlin & Black-Hawkins, 2007), · In 
these eff ort.s, postsecondary faculty often 

.. 
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· piovide research information and methods for 
condu~dng studies In classrooms, thereby 
helping teacher$ study and improve instruc-
tion. In a· .compltmentary partnership, separate 
goals are pursued by ~h sector with little 

. overlap . (McLaughlin &. · Black-Hawkins, 
2()()7). For example, postsecondary faculty 
may provide professi-0nal development (PD) 

· for teachers while conducting research on 1(,. 

12 te3.chi.~ and learning (Grundy, Robison, 
& Torriazos, 2001; Peters, 2002; Zhang, 
Mdnemy, & Frechtling, 2010). Teachers and 
pqstsccondary faculty may each gain new 
knowledge, but the two kinds of learning 
are · not necessarily linked. 

A common theme in the research on both 
of these types of partnerships is the negotia
tion of cultul'31 differences between the K-12 
and · university environments (Burton & 
Greber• 2007; Martin, Snow, & Franklin 
Torrez~ 2011; Peters, 2002; Rice, 2002; 
Richmond, 1996). Teachers and postsecond
ary .·. faculty have different pri.orities and 

. · pteSSures . in their professional lives . that can 
.· prevent ·the mutual respect, trust, and com

munication needed for successful collabora-
. · tion. · Additionally, they often lack knowledge 

of each others' professional conrexts, so each 
part;ner may not understand or . value the 
foc:us of the other. For example, in some 
Professional . Development School (POS) part-
. nerships, although . the PDS is intended to 
address common goals, school participants' 
focus is on smdenc learning while postsec

. ond.:i.ry participants' primary concern is pre-

• sel'Viee teacher education (Burton & Greher, 

2007; Lefever, J~hnson, & Peannan, 2007 ). 
·· Research .has ·.· demonstrated how these dispa

~te. goals· can, in fact. interfere . with support 

of each ocher. As a' result, even if partners 
\ .develop• knowledge of and appreciation for 
( ~h-Qther's •· expertise (Zhang et al., 2010), 

/ )hey tnaY not ·· have see the.mBelves as peers 
:/:workingcog~thef .. to achieve common goals. 

:;\;.'\/: In · .1t < c:i,llafuratitie , partncttship, different 

}~ ~fexpeiierice& and ourcorn~ can occur 
·J·;e~ partnet$ come•t~er to focus on a 

\• ; ~•. ,; '. :, ,'. C' ' ., . • • 
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common issue that has produced a need for a 
mutual effort that relies upon combined 
expertise (McLaughlin & Black-Hawkins, 
2007). Neither partner is in an exclusive 
position of informing or providing service to 
the other. Instead , they must negotiate a 
means of working together that allows them 
to create a new non-hierarchical inter-institu
tional culture within the partnership 
(Coomes, Frost, & Lindeblad, 2012; Frost, 
Akmal, & Kingrey, 2010). This culture draws 
on the home cultures of each partner, but is a 
separate entity from those cultures, thereby 
allowing the definition of new roles and 
relationships within the partnership, includ
ing a sense of sharing learning and growth 
directed toward the common issue. Partner
ships that focus on multiple goals, such as 
PDSs that include pre-service teacher training, 
in-service teacher professional development, 
and research on student outcomes, can fall 
into any of these three types of partnerships 
(Beaty-O'Ferrall & Johnson, 2010; Bosma, 
Sieving, Ericson, Russ, Cavender, & Bonine, 
2010; Goodlad, 1993; Lefever et al., 2007). 

Researchers recognize the importance of 
understanding postsecondary experiences in 
school-university partnership (Barnes et al. , 
2011 ; Baumfeld & Butterworth, 2007; Martin 
et al. , 2011 ; McL'rnghlin & Black-Hawkins, 
2007: Richmond, 1996i. Zhang et al. , 2010) . 
However, few studies have examined the 
effects of collaborative partnership on post
secondary partners. Therefore, the purpose of 
this article is to describe the characteristics of 
a collaborative partnership, the effects of the 

partnership on the postsecondary partic i

pants, and the significance of these character

istics and results. In o rder to discover these 

outcomes, three research questio ns were 

posed in our recent study of these partnership 

outcomes: 1) How did the postsecondary 

faculty describe the partnership? 2) What 

characteristics of the partnership did they 

value? 3) What profess io nal impact did these 

characteristics have o n them? After consider

ing the project and the answers to these 

r: ~·· 
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che v&lue of chis type of 
q. ..,f'ions, we di~ . .-nee of develop-

u._... .· d the unpo,~· 
collaboration an . ns in future years, 
ing similar coJ1:1bo':~ educators and re
rhereby benetittmg 
searchen. 

Partnership Context 

h. rs· sue and General Design Partners 1p 
. d ibed in this srudy, for 

The partnership escr d facilitators, 
which the authors were planners an d ' 

L--~ed on addressing the issue of sru ents 
was Wt,;~ • • n from 
'--"•ent failures making rhe rrans1no . 
u "~.. ll h matics courses. h·gh school to co ege mat e 
N~rly 30% of students in the Unit~ States ~re 
l cd into a remedial non-credit bearing 

P ac th b · college mathematics course when ey egtn 
immediately after high school graduation, and 
only 39% of these students eventually earn a + 

d_,_ as compared to degrees earned by 
year ~6 ·-• d' 1 
69% of srudents who are not placed in reme ta 
courses (Attewell, Lavin; Domina, & Levey, 
2006). Even when students are placed into 
college-level courses such as college algebra, 
approximately 50% also fail to pass these 
courses (Gordon, 2008). 

The parmership was developed to address 
thii issue through five years of professional 

· development (PD) work with the postsecondary 
participants described below and 4 3 secondary 
mathematics teachers from 17 schools. This 
project shared many of the characteristics 

· identified "1th PDS. For example, it included 
ongoinf PD for aJI participants, driven by the 
mission of resolving the high schooV college 
transition ils.ue in mathtmatia, an issue that 

, . . neither sector could tucceufully address alone. 
· Success wu dq,endenr on all pardcipanrs 
.. enpaing in rdlection on and chanee, to their 

. ~aching pn.cdces, direc~ In part by the ttudy 
.· <Jf'wdmr worfc on rommon tab adminlarered 
. ;_~ all lewis and courso. It differed from a 
'.~ ~el because thm Ml no shared 

{-/.- mstUut10~ •~ aD parddparua came tosether 
/ < collahora~ co -,Ji ... ..1. .· 
/.'· and -· WRR~ceac:het'I 
-.,.· . . studmo. ~ Plttkiparu, took ~ 

' ideas bad fO. their ,_..,. __ ... ,,-.c__, . . 
' ' ...,_., QI~ tnlfflUtions. 

Tl rmership participants were 1..rro 1e pa . ,., lJpet) 
. cohorts, based on the time that 1 into two . . h . t1ey 

rl.dpaaon m t e proJect. At the t · began par '111e 
th. writing Cohort l had completed ti . 

of 1s ' . "le1r 

rth ar in rhe proJect and Cohort 11 foll ye Was 
·d through their third year. The menib mt way ers 

of each cohort worked together in rnal! 
c . nal learning teams composed of te" h pr01eSSIO uC • 

f: m one or two high schools anJ 
0 ers ro ne 

postsecondary member. The teams also contri b. 
uted to the larger professional learning commu
nity formed by each full cohort (Dufour &. 
Eaker, 1998). Because of the two-cohort struc
ture and the fact that there were more tearns 
than postsecondary members, postsecondary 
members were often members of teams in each 

cohort 

Funding 

The US Department of Educatio n gran ts that 

provided primary funding for this project 
(approximately $370,000 during years one an<l 

two and $850,000 during years three through 

five} specified that only secondary teachers were 
considered participants; postsecondary faculty 
were considered "providers" in the grant 
language. However, the project was designeJ 
so that the postsecondary faculty participateJ 
with their teams in all PD activities, collected 
and analyzed the same type of data on their 
students' work, and initiated and reported on 

changes made in their instructional approach. 

Secondary and postsecondary participants re

ceived identical stipends each year, but Juring 

years one and two, substitute pay was prO\,iJ~ 

only for secondary participants. {In years thrtt 

through five, no substirute pay was provh.\eJ for 

either level.) Funding for fncilitators' obstf\-a

tiona and team meetings during years thre( 

through five were only availablt for secondary 
participants. H~r, additional funds fn.lm 
two other aource1 (approximately $34,000 
durtna year two and $12,000 during year thrtt) 

were UMd in part to expand poitJeCOndarv 
rmfasional development and data collection. 
including PfOViding time durin, ycr tw\l k>t' the 
~rv partidpanu to meet and compal' 
noca on their remedial counes and, in ,-r 



. three, to conduct the interviews and observa
. cions discussed in this study. 

. Despite inequities in funding, for the most 
part there · were only fWO differences in PD 
support for postsecondary learning. The first 

· difference· was that facilitators did not observe 
postsecondary participants' classes or conduct 
individual meetings to discuss instructional 

· strategies · with them as frequently as they did 
with the secondary teachers. Second, the 
postsecondary participants generally did not 
have the opportunity to work together as teams. 
In all other respects, the postsecondary faculty 
were generally treated as full participants 
throughout the project. 

Collaborative Experiences 

Each cohort attended up to 72 hours of summer 
and school-year workshops annually, focusing 
on pedagogy, mathematics content, and student 
work on common tasks. For example, during the 
four years of the PD activity, all secondary and 
postsecondary participants attended summer 
sessions that targeted exploration of college 
readiness standards (Transition Mathematics 
Project, 2004 ), algebra and functions, geometry, 

and probability and statistics. In the school-year 
workshop sessions, they analyzed student wo rk 

on tasks they had administered in their classes, 

determining common strengths and misconcep

tions and ways they could address these 

misconceptions in subsequent lessons. Partici

pants also discussed ways to increase cognitive 

demand through higher levels of questioning 

and rich tasks (Stein. Smith, Henningsen, & 
Silver, 2000), and incorporate a balance of 

problem · solving, conceptual learning, and 

procedural skill development in their curricu

lum. To increase student access and deepen 

mathematical u~derstanding, they learned how 

to use multiple .representations, such as algebra-
.. k equations, tables, and graphs, for different 
types of mathematlcal tasks. In addition, each 

· • te.alll -was · required to complete assignmen ts 

··. tog~ther, includU)g arialyses of student work and 

d~lopment oflessons and units o f study that 

:µicorporated ,the ' pedagogical principles dis-
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cussed. They also haJ the option to conJuct 
team lesson studies (Stigler & Hiebert, 1997). 

Throughout the collaborative process, we 
made effort$ to avoid or reduce tensions that are 
common when bringing together disparate 
groups, such as misunderstanding of each 
other's comments and assumptio ns about 
others' responsibilities for students' difficulties 
making the transi tion fro m high school to 
college math classes (Coomes, Frost, & Linde
blad, 2012; Frost, Akmal, & Ki ngrey, 2010; 
Richmond, 1996). For example, we asked 
participants to visit each other's classes to lea rn 
the contextual d ifferences between secondary 
and postsecondary education . At the same time, 
we used a common reference point, the College 
Readiness Standards (Transition Mathematics 
Project, 2004) to identify the student attributes, 
learn ing processes, and mathematics content all 
students needed for college success, thereby 
emphas izi ng commonality despite contextual 
d ifferences. We also emphasized commun ity
build ing activities in which participants learned 
more about each others' interests, worked on 
mathematical problem-solving activities togeth
er, and employed norms of collaboration 
(Garmston & Wellman, 2009) that emphasized 
active listening, mutual respect, and assumption 
of others' positive intent. 

Similarly, we used protocols for responding 
positively to others' work. Throughout the 
project, all participants were asked to make "little 

changes" in their instructio nal approaches 

(Coomes, Frost, & Lindeblad, 2012; Frost, 

Coomes, & Lindeblad, in press), and to report 

on the results of those changes. The changes were 

described as "li ttle" as a means of emphasizing 

that participants were not expected to completely 

revamp their practices, but instead to initiate self

selected, manageable changes. Participants report

ed on these ongoing changes and their effects at 

all subsequent work.shops. C hanges included 

increased focus on lea rning targets, cognitively 

demanding questions that elicit student reason

ing, formative assessment, and reflection on 

teaching anJ leadership roles. In many cases, 

participants chose to implement new ideas and 

approaches they heard from other participants. 
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Data Sourtes and Analysis 
~ary This litadve srudy of tht" P 

. ~a • I,edded within a larger studv 
part1c1pana IS em C Frost 
of the parmership ic;elf (e.g., oomes,. • 
&. Llndeblad, 2012; Frost, Akmal, & Kingrey, 
2010). In addition to data collected on 

5econdaty participants, the authors-who ~ 
partnership planners, facilitators. and paroc
ipant5-ronductcd a case study of one post
secondary participant during year two and 
inrerviewcd and observed all of the postsec
ondary participants at the end of year three. 
ln~rview and observation data were supple
mented by artifacts and field notes from 

· workshops. In the semi-structured interviews, 
wt encournged narrative responses in which 
participants used stories to interpret and 
make sense of their•project-related experiences 
in the context of their personal teaching 
hisrorv (Chase 2005; Connolly & Clandinen, 
1995).' Interview data were coded according to 
anticipated ropi~uch as impressions of the 
project-and emerging topics-such as ideas 
learned in the project that were now used in 
their own reaching (Creswell, 2009). Obser
~"ations were a secondary source of data since 
too few observations were conducted to 
determine consistent instructional approach 
characteristics or changes. We used crOSS<ase 
comparisons to identify trends and themes 
~-rOSIS the group of participants, grouping the 
·l'e5J)OIWS inip three main themes and related 
6Ulxhema. • d~ below. 

Postseconda,y Participants 

In t:ha i.rudy, wr diacu&t resulr., from the nine 
. QPerlmct'd collqie and univmity marhemaua 
educaton who wtVC ~ participants 

· in d1¥ project. With dv nu,rion ol author, 
· ·· Janer and Jackie. aU pa,rictpanu are identified 

wida ~ • deuft, of panicipanu' 
prufeaionaJ and partllffihip Qped~nca In 
Tabfe I below) . Prior to h ~ none of 
dw parridptnt) had worked with mca., at tht 
~ •tlfticunun., ~ 10111c had llmiteJ 
~ of each ocher. 

Three 0 ( rhe parrtctpants, Susan 
h · • • kar · 

d Jaml·e were mat ematJcs instruct r,t! 
an ' or.sat ' 
of the local community colleges. Susa 0 ne 
Karrie both had mathematics educationn h anJ 
grounds: Karrie had a bachelor's J ack. 

, egree • 
chemistry and a master s in rnarh 111 

d S h lJ 6 
ernati 

education an usan e achelo • c~ 
r s a J 

master's degrees in seconJary rnath ~ 
had b · f ernar1c 

tducation. Susan ne seconJary t h· ' 
. h d b h I • eac in11 experience. Jamie a ac e or s anJ rn ,"' 

h . . h aster ~ de~ in mat emat1cs, wit an emph . , 
a•--- _ as,~ on 

statistics. Although Susan, Karrie, and J _ 
h . I arn,e had caught at t e community co lege for s 

evera! 
vears they had not collaborated with each h , , . or er 
before, and only ~usan discussed prior collab<.-
ration with other mstructors at her institu . 

t1on 
The only reform or collaborative effort th · 
identified at their institution occurre-l h ey 

. . u wen 
their college purchased mteract1ve white b J oar s 
during year three of the PD project. 

Donna and Paul worked at another local 
community college. The mathematics deparr. 
ment at this institution was heavily involved in 
instituting reforms directed towarJ the transi
tion is6ue and Donna, Paul, and their dean 
John, were leaders in this effort. John had als(; 
been on the planning committee for the PO 
project. Donna studied engineering briefly in 
college but chose to complete an education 
credential with a major in mathematics an<l 
minor in physics. She taught high school for a 
short time and was involved in mathematics 
instructional reform in her secondary setting 
before moving to the community college. Paul 
began teaching undergraduate mathematics anJ 
computer science while in graduate school. He 
lacer taught high school and during that timf, 
became involved in national mathematics edu
cation reform. He had worked on a mathematics 
doctorate, but had not completed it. 

RoaJd, Mary, and Jackie wert in th~ 
mathematics department at a local uni\'trsirv 
from which many of the secondary pamciranrs 
had recr:iveJ their\~ ¥n marhemataa nnJ/ 
or eJucadon. Althouih t.bit deportment waa nrtt 

hwlveJ tn orpnb.ed mathemada instructional 
reform, faculty oftm cullaboratrd on coorK 
daifn. Mary had bachelor•• dcrtot in ~ 
ary math and r,hyak, and a cww'• in marh. 
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Table 1. Postsecondary Participant Backgrounds and Current contexts 

Current Institutional Department Collaboration Years in 
Name* Teaching Background Context on Pedagogy Partnership 

oonna High School, Community Community College High level of collaboration; 3 
College Mathematics departmental reform 

Jackie Middle School, University*• University Mathematics Frequent collaboration on 3 
common courses; no organized 
reform 

Jamie Community College Community College Little collaboration; no organized 3 
Mathematics reform 

Janet High School, University University Mathematics Little collaboration; no organized 4 
Education reform 

Karrie Community College Community College Little collaboration; no organized 4 
Mathematics reform 

Mary University** University Mathematics Frequent collaboration on 4 
common courses; no organized 

Paul High School, University, Community College High level of collaboration; 2 
Community College Mathematics departmental reform 

Roald University University Mathematics Frequent collaboration on 4 

Susan Community College*"' Community College 

• All names are pseudonyms except those of the authors. 

•• Had preservic:e secondary experience 

and had brief secondary teaching experience. 
Jackie had bachelor's and master's degrees in 
mathematics and a doctoral degree in mathe
matics education. She also had brief experience 
teaching middle school. Roald had bachelor's, 
master's, and doctoral degrees in mathematics. 
Roald had no experience teaching high school, 

but developed interest in the project because he 
had begun teaching pre-service teachers in some 

of his mathematics courses and because of the 
difficulties his son had encountered with high 

school mathematics. 
Janet worked on a branch campus for a 

&eeond univmity. She held a doctoral degree in 

mathematics education and had extensive 
secondary tcaehing experience. h a branch 

campua faculty member, she did not have other 
mathematic.a or mathematic, education faculty 
colleagues on her campus. She wu involved in 
some collaborations with faculty on other 
campuses, but these did not addraa mathcmat• 

. ks instructional reform. 

,~{/ 
-

common courses; no organized 
reform 

Little collaboration; no organized 4 
reform 

Collaboration Outcomes 

For all the participants in the project, the 

primary outcome of the collaborative partner

ship was a new sense of collegiality and 

commonality as learners and teachers within a 

culture that was related to but separate from 

their institutional cultures. Part of this sense 

of commonality came from realizing that all of 

their students struggled with the same 
misconceptions and difficulty developing the 

attributes and learning content learning 

necessary for resolution of the issue of high 

school to college transition issue that was the 

focus of the project. In this discussion, we 

focus on the postsecondary outcomes, with 

limited description of the seconJary teacher 

experiences; information anJ findings related 

to seconJary participants is available in other 

articles (e.g., Coomes, Frost, & Lindeblad, 

2012) . 

"' .. ~- ·- , 
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· f'ty peri-. colfe91a I rnership ex 
f the par h post• 

The characteristic ol described by t . e we 
c common y h intervtews 

ence mos rticipancs in t e f collegial 
secondarv pa cht developrnent oh rs-each 

d red was d ry ceac e 
con uc . ·th the secon 9 d h inter-
relarionsh1ps Wl '-rionships an t e t r 

-• ed these rew d but io 
person vaiu re they define • . ed 
institutional cultu These reasons indu~ 
different reasons. nnections with h1g~ 
connections or re-cors ectives, an increase 
chool teachers and pe p . uum and 

s . art of a conon , 
sense of being p d learning. for 

that supporte h 
interactions outside t e 
example, Roald, who grew u: knowledge of 

·bed how his increase 
US, descn . . rs' work helped him co 
che secondary parnc,pan h' students' prior 

d ore about 15 . 
understan m as his own role m 
experiences as well 
mathematics education: 

·th the [Making} connections now Wl st 
high school (teachers! is the mo 
. portant thing because [when) I get 
101 . las 
I d ts} coming into the c sroom, 
Stu en th . 
l want to know exactly what eir 
experiences were ... I'm really int~r
esced in how they're teaching math m 
the high school ... .I feel now I'm 

part of a continuum. I used to think I 
was, was like that big jump, you know, 
they talk about the rift between levels, 
but now I think more along the 
continuum . . . .I think I'm more 
maybe sympathetic to the students' 

scruggles now than I used to be . . . .I 
used r.o think char it was a problem of 
die US high school system and that 
~ just weren • t caring about the way 
rhey taught mamcmatia, so I was 
kmd of naive becaUJC I didn•t know 
high school math tea(hm. Bur now I 
don't think that's trut, 

· Roald'• c:ommenta hiahJight hil changina 
bcl~ about the C3Ulel of atudcnu' difficulties, 
ananJunpor_tmt stq, in becomin, a colliborative 

noD-judcmmtaJ ttammare. 

d L arning and Growth 
share e 

. rk createJ a sense of cum in 
-1"'L roJect wo I Ill). 
11Le P l •ng cogener among secl>nJ •n enrnt ary 
alitY 1 j other postsecondary faculty. J 

hers anl cl . a-ceac t illustrates H S perspective: 
. 's commen m1e 

from everybody else's experi-
1 learn k 

one person can ma e one 
ences · ·· h t and I'll take t at with me 
commen . h . 

d h t 'll be the biggest t 1 ng I take 
an t a k 

fr m the whole wee end anJ 
away O . , 

hat's significant because 1t was so 
butt h ' . h ful for me . . . . t LS project as 
power 
really opened my ~ykes tbo so many 

h Ways to thm a out math 
ot er 
besides my way. 

An essential focus in this l~arning wa 

S Of the common student issues across 
awarenes 
all institutions, course levels, and educators, 

•es r0 r addressing these issues, and the strategi ri 

d for all participants to employ means for 
nee S , 
improving student success. usan s c~mment 
indicated that this was not a common viewpoint 
at her institution prior to the project: 

I think at the college level, at least in 

our department, we tend to focus on 

"here's the objectives, go in there and 
lecture and get it all done" and we 

don't [have) that time to learn how to 

teach, so I feel like I've learned a lot 

about questioning, a lot about strate
gies. I always think about ... what are 

the misconceptions and how could 1 

assist them in understanding their 

misconceptions? 

Jackie made a similar comment, specifically 

connecting it to the frequent project activity of 
comparing secondary and postsecondary sm

dent work on common tasks: "Another thing l 
get out of lthe project) is the value of sitting 

down and looking at ... how everyone diJ on tht: 

same problem and really thinking about what 
this means for future {nnJ) previous instrU(• 
tion." An extenaion of this theme aml Jackit's 
comment that we dacribe below L\ the feet th.at 
the learnina the1e participants dcscribeJ was not 



just theoretical, but had practical · I imp ications 
for their instruction. 

common Strategies 

During the learning process all • . • pan1c1pants 
learned common strategies they could 1 

th d 
emp oy to 

increase e epth of student understa d ' . 
d 

n mg m 
both secon ary and postsecondary 1 1 h eve mat 
courses . . One of these strategies was the 
increased use of multiple represe ta · . . n nons m 
explonng mathematical concepts. Some of th 
faculty were familiar with this idea b t h d e . · , u a not 
used this approach in their math . 1 . emat1ca 
pfiracnceh or teaching. Paul commented, "So 
o ten w en you train in matheman·cs · . , you Just 
want to do 1t one way. . . and then somebody 
fr~m ~norher team '"'.ill ~ay something and [I 
think) oh gosh why d1dn t I think of that?"' 

Karrie also explained how the use of 
multiple representations changed her teaching: 

It's motivated me to seek out the 
multiple representations every time I 
go to class ... Before I teach my lesson 
that ... I've taught so many times, I 
(think] differently about it, you know, 
how do I use multiple representations 
for that? ... [For example,] when we 

did evaluating radical expressions, I 
used a table and I used a graph. l used 
a graphing calculator, which l have 
never used in that class. When we 

solved quadratic equations by factor

ing, I used a graphing calculator to 

graph it and [asked] "how can we be 

given a graph and find the solutions 

graphically?" 

Karrie's description demonstrates how this 

change offered her community college students 

new ways to approach and think about 

mathematical problems. 
A second common scraregy was use of more 

cognitively demanding questions in the postsec

ondary participants' courses, rather than those 

that required only rore answers. Changes in 
questioning also demanded changes in the 
postsecondary faculty members ' responses ro 
Ql,leStio11$. For example, Susan described th~ way 

"Parlncership Without H1,'Tarchy" 45 

"I try to think about what I'm asking .. . and nut 
just giw them all the answers ... Instead of just 
saying 'Oh, here's the way it is,' l want them to 

kind of discover that." Jamie expressed a similar 
perspective: 

It's been significant growth .. . being 
able to ask questions that are more 
thoughtful. . . instead of just ... a 
question that involves just a quick 
answer, so that it involves more 
thought for the students. So I've been 
really working on those types of 
questions I'm asking, being more 
aware of what they're thinking instead 
of just looking for what I want the 
answer to be. And if they don't have 
that answer that I was expecting, I'm 
going into seeing why are they giving 
that answer. "What were you thinking 
here?" ... I'm trying to do less lecture 
and more hands-on, having them 
explore things. I've tried things like 
walking into the classroom and just 
putting a question up on the board 
and giving them 5, 10 minutes to just 
think about it individually and then 
maybe talk with someone sitting next 
to them, instead of just going right 
into the lesson of the day. 

In addition to the collegiality and shared 
learning, some faculty members discussed bring
ing the sense of shared values and strategies into 
their students' awareness and college experience 
as well. For example, Jackie looked for ways to 
help students find a connection between their 
high school and college courses: 

How do I better connect their 

experiences in high school? ... What 

experiences are these [high schooll 

kids having now and when they come 
to [my university] next year? •. . How 
can I make these experiences so that 
they have a smoother transition and 
understand better what they need to 
do? So I rook the {approach of} being 
clear about all the objectives. "Here is 
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·. just rhe<>~eticol; ~ut had practical implications 
for their mstruct1on. 

common Strategies 

During the learning process, all participants 
iearned common Strategies they could employ to 

· increase the depth of student understanding in 
both secondary and postsecondary level math 
courses. One of these strategies was the 

. increased use of multiple representations in 
· · exploring mathematical c<,ncepts. Some of the 

faculty were familiar with this idea, but had not 
used this approach in their mathematical 
practice . or • teaching. Paul commented, "So 
often when you . train in mathematics, you just 

. want to do it one way ... and then somebody 
~om another team will say something and [l 
think! 'oh gosh why didn't I think of that?"' 

Karrie also explained how the use of 
multiple representations changed her teaching: 

. It's motivated me to seek out the 
multiple representations every time I 
go (O class ... Before I teach my lesson 
that , .. I've taught so many times, I 
{think) differently about it, you know, 
how do I use multiple representations 

. for that! ... [For . example,) when we 
did evaluating radical expressions, l 
used a table and I used a graph. I used 
a graphing calculator, which I have 
never used in that class. When we 
solved quadratic equations by factor-

. ing, · I used a graphi.ng calculator to 

.. graph it and (asked} "how can we be 
given a graph and find the solutions 

· graphically!" 

. . l<an:ie's description demonstrates how this 
change offered her community college students 

. hew ··• ways . to approach and th ink about 

. mathematical problems. 
. · .··• A second common 1traregy was use of more 

.. tpgnitively demanJtng questions in rhe posrsec-
.. . t~ry parti~ipano' courses, rather ~han thc~e 

... · . dttt: required only rote answers. Cha~ges in 

· .. ' questioning al,io ·. demanded changes m rhe 
, ~unda,y faculty members' responses to 
~~ fpt example, Susan described the way 

"Partnership Without Hierarchy" 45 

"I try to think about what I'm asking. • .and not 
just give them all the answers . . . lnsteaJ of just 
saying 'Oh, here's the way it is,' I want them_ to 

kind of discover that." Jamie expressed a similar 
perspective: 

It's been significant growth . . . being 
able to ask questions that are more 
thoughtful. . . instead of just • · .a 
question that involves just a quick 
answer, so that it involves more 
thought for the students. So I've been 
really working on those types of 
questions I'm asking, being more 
aware of what they're thinking instead 
of just looking for what I want the 
answer to be. And if they don't have 
that answer that I was expecting, I'm 
going into seeing why are they giving 
that answer. "What were you thinking 
here?" ... I'm trying to do less lecture 
and more hands-on, having them 
explore things. I've tried things like 
walking into the classroom and just 
putting a question up on the board 
and giving them 5, 10 minutes to just 
think about it individually and then 
maybe talk with someone sitting next 
to them, instead of just going right 
into the lesson of the day. 

In addition to the collegiality and shared 
learning, some faculty members discussed bring
ing the sense of shared values and strategies into 
their students' awareness and college experience 
as well. For example, Jackie looked for ways to 
help students find a connection between their 
high school and college courses: 

How do I better connect their 
experiences in high chool? ... What 
experiences are these [high schonll 
kiJs having now anJ when they come 
to [my university! next year? ... How 
can I make these experiences so that 
they have a smoother transition and 
unJersranJ better what they neeJ to 
J o? So I took the [approach ofl being 
clear about all the objectives. " Here is 
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lesson design for higher levels of student 
engagement and learning. This lesson study 
had the potential to be the first step toward 
departmental collaboration around the ~urses 
in which students were most likely to fail. 

· When asked if the changes in their teaching 
appeared ro have an impact on their students, 
some · of the postsecondary participants ex, 
plained char they believed students were taking 

· · increased responsibility for their learning and 
understanding of how to be successful in 
college. For example, Susan commented, "I see 
the class is communicating and taking respon-

. sibility for their learning, and I can ask them 
deeper-level questions and they'll .. . (askJ great 
questions, not just procedural, 'Why is this 
happening when I did this?"'. 

· Although the infrequency of postsecondary 
. observations prevented the discovery of consis
. tent evidence of the changes reported, we 
wt~d many of the changes descrjbed .. For 

. . . . ~pie, when Susan instftured a technique of 
... · as_:ng srudents to compare their homework 

. WI . each other at the beginning· of class 
noted that -·.J . , we 
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··. . - ~ each other more for all of th . 
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as in both secondary and postsecondary 
gr P d h · · ' mathematics courses an t ese part1e1pants 
discussions of techniques that might improve 
students' success provided direction fo r 
changes in their instructional approaches, 
including their lesson and assessment designs. 

Because this study focused on interviews 
with and limited observations of the postsec

ondary faculty, rather than on more extensive 
observations or student outcomes, it is 
premature to make assumptions about the 

level of change that occurred in the postsec

ondary participants' instructional approach. 

However, it is important to note that most of 

the postsecondary members described chang

es they believed would improve student 

learning and success in their courses. Addi

tionally, they discussed becoming more fo .. 
cused on how students responded to their 

courses, as evidenced by changes they per

ceived in their students. 

Finally, some of the participants took on 

the roles of agents of change in their 

departments, initiating collaboration where 

none had existed before. These efforts 
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part of a teaching and learning culture that 
was a separate entity from their home 
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.. · ~~ti •~ tn.srtn1tioru, but haJ the 
~~L«> ~t thos.o home ct1ln1tl"s, In 
.,, ~rt11~ffh4'> cuttt.~ thc.ty discovered and 
~lo~, n...-w tyPre6 oi responsibilities nnd 

. rtt:fatk\Mhlp$ dl.at ,rew &om their needs to 
~p ~nd inlria~ change and report the 

.. .-du ·btdt Jt>,.thc croup for further learning. 
.Ar the · same dtne, they shared a process of 
feafni._. ~~ ~wth ~t Ct.>uld help improve 
~ SUCt'611S U\ malting the high school to 

. eoii. mnsltion, . 
·. · TM·· cha:ngin, roles of the Postsecondary 

pattiet)';;afits -also •~ the roles of the high 
school Md\ers. White so often the problems 
iri ~ei\Q~' • tta:Nitio~ from one level of 
mathematics . to the · next. such as middle 

.. sd\()Q} lQ hieh school or, in th.is case, from 
.high· school ro coll* or university, prompt 
blam.e · of one sector by the other, in this 
pal'tn¢t'Ship. poor«condary participants expe
rienced the same dlfficulties secondary teach
m . dJd: their students had the same 
ni~ptiorul and difficulties learning tnath
.c:mati<:S. By ha-vmg panidpanrs engage in the 
sat'M . .tetivitie$ (e.g., collecting and examining 
srudent work ot designing assessments and 
les.,oa.s) .~ faclttate discussions about the 
·1$$UCS and solutions, the ~econdary pay.. 
ticipmrs ·•. gained a deeper · understanding <,f 

the diffifultje.s · faced by their high school 
partners: . . Beeause of . the design of the 
parmei$hip u a collaboration focused on 
tindmg common $0lutions. postsecondary 

faculiy . implemepted id_eas generated by the 

· ·. high school teadl~rs. .and openly expressed 
. • appreciation fur these id~as. In this way, the 

secondatv toache,;s' roles in the partnership 

. -we" · not .·· just • .- learners. but also ~s 
instritccors . or guides. respected for their 

.... . experience$ . ~q ltiB(ghts. And the t~achers 
,::d«.tly ~jted and appreciated this ~ew 

.. :fole .. ror' Cxtl~ . Brien, one of the high 
school pattici~~ commented, 

•. Th~' . ·u · •· . :1~wasn'r "Oh you guys 
· / need~l<d&~. , .it was more like 
· uu · · _, ·.• ,, '. :-:.'ti · tTVina to do this .·•.· i:1,ey,, \\~ttN . ~ · '1' 1--0 

.: -'.~or. Let~,;;:~ ot1t good ways 
. : : __ . . ·. . . ~-- · ... )t}. _ _. 

;-:\::_•.:· .. 
. . . ' , ·, ,~·- ~ , -;. . . 

... .... , {.·t 'tf E ri\ili 

to dn it." . .. We lwerel not lo(,ked 
duwn upon here hecause we're high 
schuol peo ple, 

Although the secondary particip;rn rs were 
not the focus of this stuJy, it is imrurtant to 
note that they benefited in many of the same 
ways as the posts t•condary facu lty. econJary 
teachers valued their new understandings of 
common student mathematical strengths and 
misconception at both levels, as well as the 
collegial relationships and shared experimen
tation and learning and new strategies they 
developed with the postsecondary faculty 
(Coomes, Frost, & Lindeblad, 2012) . 
Through discussions with postsecondary fac
ulty about the attributes expected of students 
in college mathematics classes, secondary 
teachers developed a shared understanding 
of both the challenges and supports their 
students would encounter in later mathemat
ics classes. 

The results of this study of postsecondary 
participants are similar to those described in 
several PDS studies (e.g., Dangel, Dooley, 
Swars, Truscott, Smith, & Williams, 2009; 
Lefever et al., 2007; Richmond, 1996) and 
other school-university partnerships (Martin 
er al., 2011; Zhang et al., 2010). For example, 
over a decade ago, PDS researchers discussed 
stages of partnership in which PDS postsec
ondary and secondary participants' emerging 
roles and perceptions went from experiencing 
estrangement from and distrust of each other 

to a sens-e of collaboration based on shared 
efforts and thinking (King, 1997). Other 
researchers demonstrated how postsecondary 

faculty developed new methods of instruction 

· based on their PDS partnership experiences 
(Berry & Catoe, 1994). These kinds of 
.changes were credited to collaboration within 
a shared context and . br,inging together 
reflection and research wt~ instru~tlonal 
imptovements (Darlin~Ha~tl\ond, 19,4; 

. Whitford. 1994). . , ··· . . . · · · . 
Although these results.,m•y;l'lOt ~e new) the 

ntt\UI of tbt partnership desc~ in this-~ ··.· 
dot.I .offer novel insights. ~Mllntvk.ofthii · 
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· expertise and expected to learn from others as 

. they work together to gain a deeper understand
ing of the difficulties students encounter an~ 
potential means for resolving them. This 

· relationship is particularly important when the 
· participants in the parmership are on two sides 

· of a transition some srudents find difficult. In 

th.is situation. much like PDS models in which 
·. student outcomes are closely tied to pre6ervice 

~ersi learning and abilities to become Strong 
· iri«tvice teachers, it is especially important to 

.. ·. develop ttUSt, common goals, and common 

· language (Rice, 2002). 
· · This study thus contributes to our 

. knowledge . of ways that a school-university 
·· . . partnership can be of equal benefit to both 

· ... pardclpating aecr.ors. thereby providing infor
mation that has implications for both pcda

. •. gogical practices and our 5Cholarly efforts. The 
· , significance of the study for educators and 
researchers-as well as for research funders-is 
that it emphasizes the value of collaborative 

. . pa~hips · through which a range of cross
iNtitOti<>nal constituents can work together 
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