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This paper reports a design experiment that attempted to strike a balance between cover-
age and learning in an exam-oriented, college-preparatory, high school course—Advanced
Placement (AP) US Government and Politics. Theoretically, the study provides a concep-
tual framework for penetrating the depth/breadth tension in such courses, which are
known for coverage and perhaps ‘rigour’, but lag behind contemporary research on how
people learn and what learning is. Methodologically, the paper details a mixed-methods
study of an alternative approach to AP coursework, conducted with 314 students across
three high schools. First-year findings indicate that a course of semi-repetitive, content-
rich project cycles can lead to same or higher scores on the AP exam along with deeper
conceptual learning, but that attention is needed to a collateral problem: orienting stu-
dents to a new kind of coursework.
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Advanced Placement (AP) courses in the US are functionally similar to
the A-levels in the UK and former members of the Commonwealth (e.g.

Walter C. Parker (corresponding author) is Professor of Social Studies Education and (by
courtesy) Political Science at the University of Washington, Seattle. His research focuses
on civic education, K-12, in national and global contexts.

Susan Mosborg is a former Research Scientist at the University of Washington, Seattle.
Her interests include curriculum design practices, learner identities, and education system
innovation.

John D. Bransford is the Shauna C. Larson Professor of the Learning Sciences at the
University of Washington, Seattle. He conducts research on learning, problem solving,
transfer, assessment, and roles for technology in education.

Nancy J. Vye is Principal Research Scientist in the College of Education at University
of Washington, Seattle. Her current research interests focus on choice, agency, and chal-
lenge-based learning in K-12 and workplace settings.

John Wilkerson is Associate Professor of Political Science at the University of Washing-
ton, Seattle, and Director of the Center for American Politics and Public Policy. He is the
inventor of LegSim, an on-line virtual legislature used in high school and college courses,
and a research specialist in American legislative politics.

Robert D. Abbott is Professor of Educational Statistics at the University of Washington,
Seattle. His research interests include the analysis of longitudinal data and the use of
latent variables in educational research.

J. CURRICULUM STUDIES, 2011, VOL. 43, NO. 4, 533–559

Journal of Curriculum Studies ISSN 0022-0272 print/ISSN 1366-5839 online � 2011 Taylor & Francis
http://www.informaworld.com

DOI: 10.1080/00220272.2011.584561

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

as
hi

ng
to

n 
L

ib
ra

ri
es

] 
at

 0
8:

51
 0

2 
Se

pt
em

be
r 

20
11

 



Singapore and India), influencing students’ college admissions and largely
defining advanced high school coursework. The number of students
enrolling in AP courses in the US is increasing as more school districts
remove entrance requirements and encourage all students to tackle ‘rigou-
rous’ courses, a decision often framed in terms of access, equity, and col-
lege readiness (Riley 2005, Schneider 2009, Wakelyn 2009, Sadler et al.
2010). AP courses are considered by many to be among the best to be
found in the American high school. Indeed, they are often touted as ‘the
gold standard’ of the American high school curriculum (Mathews 2009:
8), and are looked upon as one piece of the puzzle from which to develop
a ‘common core’ system of high-quality standards and assessments across
states (National Governors Association 2009). Yet many worry that AP
lags behind research on how people learn and what learning is (National
Research Council 2002). The chance to rethink AP courses, thus,
represents an important opportunity for curriculum study and innovation
in education today.

AP courses and exams are developed collaboratively by scholars and
teachers working with the College Board (the association that develops
and markets AP and other tests). These courses are not the product of a
single teacher working ‘behind the classroom door’ (Goodlad and Klein
1970); rather, each AP course—the course description and the exam—is
the product of a deliberation among disciplinary scholars, high school
teachers, and test developers, which opens it to public scrutiny and debate
during and after development. AP courses and exams have this important
public advantage—a degree of transparency. Course descriptions, sample
exams, and scoring criteria are available for public inspection at www.col-
legeboard.com. Their achilles’ heel, however, lies in the gap between a
curriculum and a course. In AP, there is often too much curriculum for
the time-bound course—a great stuffing of arguably important topics into
a space temporally too small and pedagogically too meagre to contain
them meaningfully. AP courses are notorious for coverage (breadth,
scope), and famous for ‘rigour’, although the latter typically goes unques-
tioned and undefined in popular media (e.g. Long 2010, Mellon 2010).

In 2002, the National Research Council, which functions under the
auspices of the National Academy of Sciences, recommended that AP
courses be redesigned to reduce coverage and better reflect what is now
known about how students learn. According to that report, ‘the inclusion
of too much accelerated content can prevent students from achieving the
primary goal of advanced study: deep conceptual understanding of the
content and unifying concepts of a discipline’ (National Research Council
2002: 1). ‘Well-designed programmes’, in contrast, ‘help students develop
skills of inquiry, analysis, and problem-solving so that they become supe-
rior learners’ (p. 12).

Here we report a mixed-methods study of an alternative approach to
AP coursework that aimed to build students’ transferable conceptual
understanding and inquiry skills, as advocated by the National Research
Council and others. This was a design experiment involving the course
AP US Government and Politics, which is one of the most-taken AP exams
(College Board 2010). We investigated whether a re-designed AP course
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using principles drawn from How People Learn (National Research
Council 2000) and project-based learning (Barron et al. 1998, Darling
Hammond et al. 2008, Ravitz 2009) would improve student learning and
engagement when compared to a traditionally-taught AP course. The
project’s goals were (1) same or higher scores on the AP test, (2) deeper
conceptual learning and greater capacity for adaptive reasoning, (3)
greater engagement, with appeal and success for a wider array of AP
students, and (4) a course that is sustainable and scaleable by design.

Our approach entailed, centrally, treating the depth/breadth problem
not as a contradiction or dichotomy but as a tension or contrary—a key
distinction in the semiotic study of oppositions (Greimas 1987). Con-
tradictions cannot logically occupy the same space; tensions can, although
not without difficulty and problems of balance—hence, ‘tension’. Opposi-
tions such as depth vs breadth, constructivism vs behaviourism, friend vs
enemy, and so forth are thereby loosened from the dichotomous negation
of versus to the various possibilities and hybridities of and or with. Depth
versus breadth is opened up to co-ordinations of depth and breadth or
depth with breadth. Such a framework is helpful in designing coursework
in the AP arena where breadth is extensive in both the published course
outline and the impending AP exam, which together can encourage ‘test-
prep’ or ‘coverage’ teaching and learning over pedagogical alternatives
more in line with current research on what learning is and how people
learn.

The depth/breadth tension is the subject of lively debate (Sizer
1984, Hirsch 1988, 2001, Newmann 1988, Wineburg 1997). Research-
ers’ conceptions of depth and breadth have ranged from the amount of
instructional time spent on a topic (Sadler and Tai 2001, Schwartz
et al. 2008) to the nature of that instruction and the kinds of learning
that result (National Research Council 2000, Darling-Hammond et al.
2008). Schwartz et al., for example, found that students in high school
science courses that included at least one topic covered for a month or
longer earned higher grades in college science. Darling-Hammond
et al., reviewing a number of studies, concluded that students who are
engaged in collaborative inquiries involving sustained constructive work
along with regular formative assessments are more likely to achieve
complex and applicable understandings than when they are engaged in
tasks and assessments that emphasize memorization of a broad swath
of information. A complex and applicable understanding is ‘deep’, we
stipulate, when it is integrated (coherent), differentiated (multifaceted
and elaborated), and flexible (adaptable); consequently it supports
future learning in novel situations (Hatano and Inagaki 1986, Bransford
and Schwartz 2000). A deep understanding is typically both domain-
dependent and domain-specific. It is domain-dependent because as
expertise develops, the student knows, in an increasingly integrated, dif-
ferentiated, and flexible way, something in particular, not things gener-
ally; and it is domain-specific because the student-expert’s knowledge
of, say, an AP Government concept such as limited government differs
not only substantively but also epistemologically from one’s knowledge
of an AP Environmental Science concept such as energy conversion.
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We proceed as follows. First we describe principles driving the re-
designed course that aimed to co-ordinate depth and breadth in such a
way that students would achieve, in comparison to a control group, the
same or higher scores on the AP exam and deeper understanding. Next
we present our methodology followed by the quantitative findings and
then qualitative data from end-of-course interviews with students. The
latter capture students’ responses to the experimental course on two
dimensions of the depth/breadth tension: the extent to which they felt
prepared for the broad AP exam and their reflections on how best to
co-ordinate the course’s component parts: projects, lectures and read-
ings. We conclude with a discussion of both the quantitative and quali-
tative findings in light of subsequent developments in the experimental
course.

Course design

We begin with some background on the AP programme in order to situ-
ate our course design in recent developments in the social context of AP
and in contemporary principles of learning. In many US states, AP enrol-
ment is ‘skyrocketing’ (Long 2010: 1). The number of exam takers nearly
tripled between 1990 and 2000 and there was a 13% jump in Latino and
African American exam takers just between 2008 and 2009. Increasingly,
open enrolment policies, where any student is allowed to take AP, are
being implemented in both suburban and urban school systems. Typically
the problem frame is unequal access to quality curriculum, and ‘AP for
all’ is presented as a solution. As AP moves from being a haven for elite
students, elite private academies are increasingly dropping it (Schneider
2009). Nonetheless, the total number of exam takers is growing—and the
number of students who fail it is growing too. An AP official reflects, ‘I
don’t know an educator who wouldn’t think it’s a good tradeoff to take
the risk and give more courses that we know have been good for the few’
(quoted in Lewin 2010: 4, emphasis added).

While the issues here are manifold, our primary concern in this work
is the quality of the learning experience to which students in greater propor-
tion are gaining access. We aim to foster deep, transferable understand-
ings and engaging learning experiences alongside good scores on the AP
test. This is a tall order. However, if more students are to gain access to
the course in the name of equity, which we generally support, then we
prefer that its quality, including its ‘rigour’, be improved, not assumed. In
this way we aim to create both a stronger course and a more appealing
course for a wider array of students than normally participates in AP
while at the same time increasing the long-term learning benefit of taking
these courses for each student. Accordingly, we return to the 2002 recom-
mendation of the National Research Council with which we began: AP
courses need to be redesigned to reflect what we know about how stu-
dents learn and to build students’ transferable, conceptual understanding
and inquiry skills. The report concluded: ‘Although AP programmes ...
currently are not well aligned with learning principles, they can be revised
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with this research in mind. The resulting transformations are likely to
make the programmes more successful in enhancing deep conceptual
learning and make them more accessible to additional students’ (p. 9).
These were our principal aims as we designed a 1-year, project-based AP
US Government and Politics course.

Why this course? First and foremost, this was a design experiment,
and so we were sensitive to the wishes of the teachers and school district
administrators with whom we collaborated. They requested that we begin
with this course. Second, this is one of the most enrolled of the nearly 40
courses offered by AP. Indeed, the government course, whether AP or
not, remains a staple of the US high school curriculum. Third, the
course’s content is important to society. Democracies (specifically, repub-
lics or constitutional democracies) are rare historically and inherently frag-
ile. ‘To ask why democracy does not exist at a particular time or in a
particular country is on the face of it a distorting question’, writes histori-
an Robert Wiebe (1995: 9–10). ‘Its absence does not compel explana-
tion’. Accordingly, an AP US Government and Politics course can be
singled out from others in the AP galaxy as one with unique historical
gravitas. Democratic modes of association are not given by nature; on this
the historical record could not be clearer. Rather, they are built, and
much of the construction work is done by people who share an under-
standing of what kind of polity they are trying to create. These people are
not born already grasping the difficult political principles of limited gov-
ernment, civil rights and liberties, toleration, and equality before the law.
These are social, moral, and cognitive achievements (Parker 2003). Gear-
ing an AP course on government and politics toward depth of under-
standing and adaptive expertise rather than bare-bones test prep actually
matters if institutions such as representative government, an independent
judiciary, and freedom of inquiry and expression are to be rejuvenated in
each new generation.

Achieving same or higher scores on the AP exam was by itself an
ambitious goal, as there is a vast quantity of material to ‘cover’, and any
deviation from a straight-ahead, focused, test-prep, coverage-style teach-
ing and learning regime could sacrifice exam scores. Indeed, with such a
broad array of tested material, the traditional mode of test-prep instruc-
tion may be an efficient way to achieve this goal. However, in addition to
same or higher scores, we had the further goal of deepening students’
understanding, and for this we had to attend to learning principles. We
began with careful readings of the College Board’s (2008) Course Descrip-
tion for US Government & Politics. It states that the course

will give students an analytical perspective on government and politics in
the United States. This course includes both the study of general concepts
used to interpret US government and politics and the analysis of specific
examples. It also requires familiarity with the various institutions, groups,
beliefs, and ideas that constitute US government and politics. While there
is no single approach that an AP United States Government and Politics
course must follow, students should become acquainted with the variety of
theoretical perspectives and explanations for various behaviours and out-
comes. Certain topics are usually covered in all college courses. (p. 5)
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Six course topics are listed. We give them here with the percentages of
multiple-choice questions devoted to each on the AP test. There is also a
free-response portion of the test which addresses ‘some combination’ of
the same six topics.

(1) Constitutional underpinnings (5–15%);
(2) Political beliefs and behaviours (10–20%);
(3) Political parties, interest groups, and mass media (10–20%);
(4) Institutions of national government: Congress, presidency, bureau-

cracy, federal courts (35–45%);
(5) Public policy (5–15%); and
(6) Civil rights and civil liberties (5–15%).

Our approach to helping students learn these topics both broadly
and deeply was to adapt project-based learning (PBL) to the AP envi-
ronment using a learning cycle approach. PBL is a broad and often
unspecified umbrella term for a wide range of pedagogies. In this design
experiment, we specified it with these five principles, which guided our
course design:

rigourous projects as the spine of the course,
quasi-repetitive project cycles (looping),
engagement first,
teachers as co-designers, and
an eye for scaleability.

Projects as the spine of the course

In PBL, students, working collaboratively and sometimes alone, learn
knowledge and skills through an extended inquiry process structured
around complex, authentic challenges and carefully designed tasks and
products (Darling-Hammond et al. 2008, Ravitz 2009). When PBL is well
done, students have multiple opportunities to bridge their own prior,
informal, and local knowledge with disciplinary, formal, and broadly vet-
ted knowledge, reflect on their progress, and revise in order to ‘work
smarter’ as the course proceeds. Project work requires heightened com-
munication—lots of public talk as students collaborate to interpret texts
and problems and make decisions (Parker 2010). Through project activi-
ties—and the recurring phases of project anticipation, execution, and
reflection—students have multiple meaningful opportunities to try out
their current levels of understanding, revise them, and in this way deepen
them. This meant inverting the typical course organization where projects,
if any, are treated as special add-ons or end-of-course capstones—valuable
activities done after reading and remembering has been done, after ‘back-
ground’ information has been acquired (Paek et al. 2005). Instead, we
aimed to create a course experience where challenging projects provided
the spine of the course, not the appendages; that is, the entrée, not the
dessert; the main show, not the side show: the core of the teaching and
learning regime.
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Depth through looping

Quasi-repetitive project cycles (Bransford et al. 2006) or what our teach-
ers dubbed ‘looping’ means that students have opportunities to revisit
questions, ideas, and problems. This, we reasoned, is a key to deepening
(complicating, differentiating, and integrating) their evolving understand-
ings of the core AP topics. Expertise in any domain, from playing baseball
to making public policy, appears generally to grow with the right sort of
practice—with trying again under somewhat different conditions. The
course had five projects, each conceived as a knowledge-in-action learning
cycle where students alternate between two modes—learning to act and
acting to learn. ‘Learning to act’ here is when students are in traditional
AP mode (textbook/lecture/test prep) and ‘acting to learn’ is when they
are engaged in complex projects with real-world goals. The anticipation
of one mode helps motivate and drive the other (National Research
Council 2000). Moreover, the project cycles are united by a course ‘mas-
ter question’—for this course, What is the proper role of government in a
democracy? As students move through the five project cycles, they repeat-
edly respond to (loop back to) the master question and ‘try again’ to gen-
erate a response, reflecting on what they gleaned from the prior project
cycles and the project cycle at hand. Through this looping, we conjec-
tured, knowing and acting would deepen in tandem (Bransford et al.
2006).

Engagement first

Schwartz and Bransford (1998: 476), in a paper entitled ‘A Time for
Telling’, explored ‘when to use texts, lectures, and explanations within the
total repertoire of instructional methods’, and concluded that there is a
‘readiness’ for learning from textbook readings or lectures after some
understanding has been generated in other ways. A central principle in
our design experiment, therefore, was that engagement in project work
(e.g. being assigned to the role of a legislator with the task of setting up
an office) would typically precede ‘telling’ (e.g. how Congress interacts
with other institutions of national government). The purpose of this
sequencing is to create a readiness for telling so that the information stu-
dents gain by it, whether through reading a textbook chapter or listening
to a lecture, is needed for making progress on the project and constructing
a suitable understanding. In this way the telling has ‘somewhere to go’
because there is already something going on—students are already
engaged in an action arena in which the telling can be of service; that is,
the telling serves to explain and elaborate what is going on in the project
work. ‘When telling occurs without readiness’, Schwartz and Bransford
(1998: 477) conclude, ‘the primary recourse for students is to treat the
new information as ends to be memorized rather than as tools to help
them perceive and think’. This is a key reason why our team chose PBL
as the basic architecture for the course, for it reverses the piling on of
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what is commonly called ‘background information’ prior to project work,
presumably so that students will ‘know enough’ to participate in the pro-
ject. That sequence, inverted here, is a persistent ‘grammar’ of schooling
(Tyack and Cuban 1995: 85) and one that can prevent students from
ever getting to use, and thereby to transform, information in action.

Teachers as co-designers

Brown (1992) concluded that, if classrooms are to be transformed from
‘academic work factories to learning environments that encourage reflec-
tive practice among students, teachers, and researchers’ (p. 174), then
design experimentation on complex classroom interventions are inevitably
collaborative undertakings. This allows the design to be ‘constantly
revised based on experience’ (Collins et al. 2004: 18; also Bransford et al.
2010). This course design put our teacher collaborators in the position of
being curriculum makers—continually working to integrate AP (centred
on the College Board’s Course Description) with a set of carefully
selected projects (see ‘Scaleability’ below). To do this, teachers (and all of
us learning to integrate these two) needed to create a course flow that
loops effectively from one project cycle to the next in pursuit of success
on the AP exam plus deep learning. Teachers and researchers needed to
weave together AP content and routines with project content and routines
so that deep knowledge and engagement could build across the course.

Scaleability

Per our fourth goal, our aim was not a ‘hot house’ experiment that would
display what is possible but improbable. ‘Complex interventions in class-
room practice’, Brown’s (1992: 141) moniker for design experiments, are
not satisfied with establishing an existence proof (verification that a
change in practice is possible) but are done with an eye to scale. ‘This is
intervention research designed to inform practice’, she wrote (p. 143);
accordingly, researchers ‘must operate always under the constraint that an
effective intervention should be able to migrate from our experimental
classroom to average classrooms operated by and for average students and
teachers, supported by realistic technological and personal support’. We
worked, therefore, toward a design that could be adapted by others who
could, in turn, further the design experiment in other circumstances, thus
widening the community of teachers and researchers working to deepen
learning in exam-based courses. Therefore, we attempted to create no
projects from scratch but to adapt the best of the best projects from other
practice communities. The first project, for example, was A Government
for Xlandia, developed by the Buck Institute of Education (www.bie.org).
Another, called ‘Congress 111’, was LegSim developed in the political sci-
ence department of the University of Washington (www.legsim.org).
Another was the popular ‘moot court’—simulations of Supreme Court
hearings (www.landmarkcases.org). By so doing, we were able to rely on

540 W. PARKER ET AL.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

as
hi

ng
to

n 
L

ib
ra

ri
es

] 
at

 0
8:

51
 0

2 
Se

pt
em

be
r 

20
11

 



projects that not only are readily available elsewhere but that already are
somewhat mature in that they have been through the (re)development
process, vetted and revised in numerous practice arenas.

Four of the five projects cycles were simulations that involved role-
taking, and one (Making a Difference) involved no role-taking. The five
project cycles were:

(1) A Government for Xlandia. Students are members of a UN task force
advising a new nation just emerging from a long dictatorship about
the various forms and features of constitutional democracy.

(2) Making a Difference. Students interact with government and com-
munity leaders to propose public policy and action that will improve
society.

(3) Congress 111 (LegSim). Students are legislators in the US Congress,
participating in politics, strategy, and social change.

(4) Election 2008. Students are party strategists advising candidates in
the November congressional election.

(5) Supreme Court. Students are justices of the Supreme Court or attor-
neys arguing before the Court.

Daily classroom life in the course involved orchestrating these projects
in accordance with the design principles and alongside textbook readings
and lectures, and, always on the horizon, the impending AP exam. The
‘engagement first’ principle meant that readings and lectures were posi-
tioned inside project work. In Congress 111, for example, students imme-
diately took the role of legislators setting up their offices and committees,
and determining and advancing their legislative agenda; meanwhile, they
read and listened to lectures and saw videos about how Congress works
in relation to the other institutions of national government, political par-
ties and beliefs, interest groups, and the Constitution (see the list of six
topics). One day of Congress 111 might feature legislative committee work,
the next day a lecture or preparation for a floor debate, and the next day
a mid-unit assessment of student learning. Homework consisted of read-
ing, planning, and reviewing as well as working collaboratively at the pro-
ject’s website at www.legsim.org. A few students in each classroom were
designated videographers and would use Flipcams to interview classmates
and film committee meetings and other legislative events. Eventually, a
culminating performance activity—a floor debate with an elected Speaker
presiding—completed the project. An adult expert (e.g., a lawyer or legis-
lator) was invited to play a role in the culminating performance. This ele-
vated the authenticity of the project while affording students feedback on
which aspects of their performance rang true or not to the expert’s knowl-
edge and experience.

Methodology

This was a design experiment—an experiment in the sense that a particular
curricular and instructional treatment is tested but a design experiment in
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the sense that an innovation is designed and iteratively tested and modi-
fied in a real educational setting, not a laboratory (Brown 1992, Stevens
et al. 2005). ‘Design’ here is an adjective modifying ‘experiment’, but it
also has a verb sense, for the design work is ongoing and under revision
at all times. Brown (1992), whose seminal work coalesced the design
experiment concept and method while creating the complex classroom
intervention known as ‘reciprocal teaching’ (Brown and Palinscar 1987),
noted the theoretical and methodological challenges researchers face when
they are (re)designing as they go—when they are ‘simultaneously involved
in designing under conditions of continuous flux’ (Brown 1992: 152):

Components are rarely isolatable, the whole really is more than the sum of
its parts. The learning effects are not even simple interactions, but highly
interdependent outcomes of a complex social and cognitive intervention.
And this presents a methodological headache for traditional psychology,
allergic as it is to multiply confounded experiments. (p. 166)

A teachers’ strike occurred at the beginning of the school year, for exam-
ple, just when the first project cycle was to be implemented. This caused
an immediate revision and loss of instructional time. At the same time,
one of the teachers of the experimental course took maternity leave and
was replaced by a teacher who was not only new to AP but new to teach-
ing. Improvisation is the exception in controlled laboratory experiments
but the norm in design experiments. Collins et al. (2004: 18) put it
plainly: ‘Because design experiments are set in learning environments,
there are many variables that cannot be controlled’. This is not always a
disadvantage, for the design tradition as applied to education emphasizes
the importance of learning during design so that the designers (here, the
team of teachers, curriculum specialists, and researchers) ‘can intervene
purposefully in the situation at hand’, with its emergent and unpredictable
properties, ‘to bring about a desired state or reach a desired goal’
(Bransford et al. 2010: 841–842).

Our research was conducted in three high schools in a suburban
school district in the western region of the US during the 2008–2009
school year. The general research question was, Can rigorous project-
based learning be applied to high school AP courses and improve student
learning? Specifically, (1) Can we create a PBL-AP course in which
students do as well or better on the AP test than students in a tradition-
ally-taught AP course? (2) Will students demonstrate a deeper level of
knowledge as assessed by a complex scenario test? (3) Will students report
greater engagement in their learning experience, both inside and outside
the classroom?

In this article, we report the quantitative findings on questions 1 and
2, after which we address question 3 with a portion of our qualitative
data. There, we report on interviews conducted with students in the
experimental course at the end of the year to learn their summative views
on the course, thereby qualifying the quantitative experimental findings
with students’ own descriptions of their engagement in the course, while
also giving them a voice in the re-design of the course for the following
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year. This is faithful to design-experiment methodology, with its aim to
improve practice through iterative modifications of the intervention.

Research design

The research consisted of two studies. Each study used a non-randomized
intervention design in which outcomes from PBL-AP classes were com-
pared to those for traditionally-taught AP classes. Study 1 compared the
results for students in four PBL-AP classes at a high-achieving school
(School A) with the results for students in four traditionally-taught AP
classes at a second high-achieving school (School C). Study 2 compared
the results for students enrolled in four PBL-AP classes at a moderate-
achieving school (School B) to the four classes that were in the high-
achieving control school (School C). For comparability, all classes were
year-long AP US Government and Politics. Class sizes ranged from 23–32,
with a mean class size of 28. Within each school, all of the year-long AP
US Government and Politics courses were of the same type (i.e. PBL-AP or
Traditional AP). In total, 314 high school students took part in the
research, in 12 classes at the three high schools (eight PBL-AP classes in
two schools and four Traditional AP classes at School C). Table 1 dis-
plays the numbers of students, classes, and teachers in each research
group.

To control for students’ prior achievement across schools, we used
hierarchical linear modelling (HLM) for the statistical analyses of results.
The models took into account students’ prior achievement, including the
student’s GPA and scores on the PSAT, the Washington Assessment of
Student Learning-Reading (WASL), and prior AP tests.

School selection process

The district’s recommendation for the intervention school was a high-
achieving school (School A)—one of the two highest achieving of the five
high schools in the district. We also selected a school where we could test
the intervention with a less advantaged student population. This was a

Table 1. Number of students, classes, and teachers by school and research
condition.

Total number
of students

Classes Teachers

Study 1 High achieving
school A

106 PBL AP course 4 2

High achieving
school C

106 Traditional AP course 4 1

Study 2 Moderate achieving
school B

102 PBL AP course 4 2

total 314 12 5
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moderate-achieving high school (School B). Of the schools in the district
already with an AP US Government and Politics course, this was the school
whose student population was least advantaged compared to our first
intervention school (although certainly not disadvantaged by national
standards). As the control school, we chose the other of the two highest-
achieving schools (School C). School C’s student population was
demographically most like the high-achieving intervention school, and its
students in previous years performed similarly on the AP US Government
and Politics exam. It, too, has a reputation for strong academics and
strong AP test performance.

Teacher selection process

Due to the small number of teachers at each school, we could not freely
select teachers for participation in either the PBL-AP or control sites.
However, all five teachers (PBL and Traditional course) were
well-credentialed and deemed effective by the district’s social studies cur-
riculum director. Each teacher had a Master’s in Teaching earned from a
university teacher education programme in the past 6 years. Each also
had a bachelor’s degree in political science or a related field and 1–8 years
classroom teaching experience. (The Traditional course teacher had the
most years teaching experience.) Only one of the PBL-AP teachers had
taught year-long AP US Government and Politics before, and this teacher,
along with the district’s social studies curriculum director, helped to insti-
gate what eventually became this collaborative design experiment. In con-
trast, one intervention teacher at the high-achieving school and one at the
moderate-achieving school were entirely new to teaching this course. Both
were interested in the project, however, and were welcomed aboard. In
this way, the intervention teachers (with one exception) were relatively
less experienced with teaching and/or with this particular AP course, and
one could argue that this relative lack of experience makes for a conserva-
tive test of the effects of our PBL-AP design.

Measures

To address our three research questions, measures of student learning
and engagement were collected at various points during the 2008–2009
school year. In this report, we discuss the results from the following mea-

Table 2. Student learning measures.

Pre- Post-

AP Test
p

created by the College Board
Complex Scenario Test

p p
a deep learning assessment created by the research team
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sures: the College Board-administered AP test and the Complex Scenario
Deep Learning Assessment, which we created.

Table 2 lists the measures and the schedule by which they were
administered (at present and/or at post-test).

College board-administered AP test

The AP US Government and Politics exam was officially administered in
May 2009.

Complex scenario test

The Complex Scenario Deep Learning Assessment was created by the
research team. It used a simulated real-world problem of politics and
government to assess students’ learning in the course. Whereas the AP
test primarily measures students’ ability to identify and describe the struc-
tures and functions of government and change in them over time, the
Complex Scenario Test aims to assess how well students can apply that
knowledge in a particular scenario where their charge is to monitor and
influence public policy—specifically, to formulate a plan for intelligent
political action on a controversial issue that is currently in the news and
heating up. Key features of the Complex Scenario Test include:

Places students in the role of adviser to a congressperson or a grassroots cit-
izen group in a particular scenario.

In the scenario, students must mobilize knowledge from across the project
cycles to draft an action plan for their client.

Students are told their client will want to decide for her/him/itself; there-
fore, as advisors, students need to justify their recommendations.

The scenario centres on a controversial issue, one the students are not
expected to be expert in (facts are provided within the scenario; for exam-
ple, in an actual news article about the issue).

The topic is from current news headlines but students are told, ‘While
some of the facts and materials of the case are made up, others are real,
notably (e.g. news article)’.

Whereas the AP Test is given once, at course end, the Complex Sce-
nario Test was given as a pre-test/post-test, once during Week 3 of the
Course and again during Week 36 or 37. The pre-test and post-test were
on the same controversial issue; however, we modified the post-test sce-
nario to represent a different stage in the political process. The pre-test
was a 1-day (50-minute class period) paper and pencil assessment. The
post-test took 2 days. Day 1 of the post-test (a 50-minute class period)
consisted of the paper and pencil task. Then, for learning purposes, day 2
consisted of teamwork: sharing and further developing individuals’
responses from Day 1, culminating in a 5-minute presentation that each
team spoke into an audio recorder (such that the teams were presenting
simultaneously). The results presented here are for the paper-and-pencil
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portion of the test only—that portion of the test amenable to pre/post
analysis at the individual student level.

Qualitative data and analysis

A sample of students in each of the eight PBL-AP classrooms were inter-
viewed individually three times during the experimental course. Then, fol-
lowing the administration of the two post-tests, each of the eight PBL-AP
classes was interviewed in large-group, fishbowl format in late May. In this
article, we address data from the fishbowl interviews. Our objective was to
learn from students’ experiences in the course so that we could gauge its
effectiveness for them while affording them a voice in making adjustments
to the course design for the project’s second year. Using rotating inner cir-
cles of speakers, with opportunities for students in the outer group to con-
tribute on any question, students were asked five questions:

(1) What are you taking away from this course experience that’s of
value to you personally—that has helped you or served your needs
in some way?

(2) Looking back, how well would you say the course has achieved its
intended purpose: Enabling AP students to learn about US govern-
ment and politics in a meaningful and deep way?

(3) Please comment on any specific components or features of the
course and how well they worked. How well did the parts hang
together? Was the whole greater than the sum of the parts?

(4) How could we make this course more successful for kids like you?
(5) If you had known what the course was going to be, would you have

signed up? If changes were made along the lines suggested here
today?

The group interviews were recorded and transcribed. Transcripts were
then read iteratively and themes were generated that were pertinent to the
course design. The relationship between frustration and learning, in the con-
text of a high-stakes, exam-based course, emerged as a prominent theme.
Following the presentation of the qualitative findings in the next section, we
turn to this theme where we tease out students’ thinking about how to co-
ordinate the projects, lectures, readings, and impending AP test along with
their thinking about the ‘engagement first’ course design principle.

Quantitative findings

In this first findings section, we present the key findings from studies 1
and 2, respectively, as they relate to the first two of our guiding research
questions: (1) Can we create a PBL-AP course in which students do as
well or better on the AP test compared to students in a traditionally-
taught AP course? (2) Will students taking the PBL-AP course demon-
strate a deeper level of knowledge as assessed by a complex scenario test?
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Results of study 1

Study 1 compared the results for PBL-AP and Traditional-AP students
from the two high-achieving schools (A and C on the tables). These
schools had been selected for the study because they matched on prior
achievement and student SES. To determine if the intervention and con-
trol students in our study samples were also similar, we compared their
prior achievement (as defined earlier) and found no significant difference
(p < 0.05). The results for students in four traditionally-taught AP classes
were then compared with the results for students in four PBL-AP classes.
HLM (random coefficient) models were used to compare the results, tak-
ing into account the students’ nesting within classrooms, treatment condi-
tion, and students’ prior achievement.

Regarding question 1, the results indicate that it is possible to get
higher scores on the AP test with a PBL course. Table 3 shows that PBL
students scored significantly higher (p < 0.05) on the AP test than the
traditionally-taught AP students. Also, because many colleges assign col-
lege credit for AP scores of 3 or more, we compared ‘passing’ scores of 3
or more on the AP test. The results showed that more PBL students at
school A (75.7%) achieved a passing score on the test than Traditional
students at school C (51.5%).

Regarding question 2, we designed the Complex Scenario Test to
measure students’ deeper understanding of course content. As noted ear-
lier, the AP Test primarily measures students’ ability to identify and
describe the structures and functions of government and change in them
over time; the Complex Scenario Test looks at how well students can
apply what they learned to a novel problem. Students are given a real-
world controversial issue and asked to formulate a plan for well-informed,
smart political action. Students’ written answers to the Complex Scenario
Test were scored on four dimensions, and the quality of the student’s
answer related to each dimension was assigned a score ranging from 1–6
(6 = highest quality answer). The dimensions were:

(1) Overall Quality: Gives a high quality response overall.
(2) Task and Client: Directs advice to the particular congressperson or

citizen group (appropriate to Congressperson X or citizen group Y).
(3) Influencing Public Policy: Gives an informed political process account

(using political process concepts and terminology).
(4) Grasping Controversial Issues: Analyses the public policy issue at

stake and what makes it controversial.

Scoring involved making two passes through the response. Initially,
scorers judged the response on dimensions 2, 3, and 4, giving a score
for each. Then, scorers judged the response holistically and gave an
Overall Quality score. The percentage agreement of two independent
raters on these dimensions were Task and Client (88%), Influencing
Public Policy (84%), Grasping Controversial Issues (81%), and Overall
Quality rating (93%). When the two raters did not agree within one
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point, the paper was scored by an independent third rater. In all cases
the mean rating was assigned to the response. Only seven papers of 264
required a fourth rater.

Table 4 shows average scores for PBL and Traditional students on
the four dimensions of the test. PBL students scored significantly higher
(p < 0.05) on all four dimensions of the Complex Scenario Test as
compared with students in the Traditional course. In this analysis,
scores were adjusted for prior achievement using WASL-Reading scores
and pre-test scores on the Complex Scenario Test. These findings sug-
gest that PBL students more deeply understood the AP content to the
point that they were able to apply it in a novel situation to solve a com-
plex problem.

Results of study 2

Study 2 also compared the results for students enrolled in AP classes in
two high schools, but this set of four PBL classes was in a school that his-
torically had fewer students taking or passing the AP test as compared to
the four classes in the control school (school B). We also looked at the
entering characteristics of students in the PBL and traditionally-taught
courses. As expected, based on the two schools’ historical data, the enter-
ing PBL students were significantly lower on prior achievement (p <
0.05) than the entering Traditional course students. The results for stu-
dents in the four traditionally-taught AP classes (School C) were com-
pared with the results for students in four PBL classes. Again, HLM
(random coefficient) models were used to compare the results taking into
account the students’ nesting within classrooms, treatment condition, and
student-level prior achievement.

Regarding research question 1, in Study 2 the PBL students per-
formed as well on the AP test (mean score = 2.4) as the traditionally-
taught students from the higher-achieving school (mean score = 2.6).
There was not a significant difference (p < 0.05) in the scores of the two
groups. Goal 1, recall, was ‘same or higher scores’. Also, more students
in the PBL school passed the AP test in the year that the research was
conducted (2008–2009) than in previous years at the school when the
course was not project-based. As for passing scores of 3 or higher, the
results showed that fewer PBL students (38%) achieved a passing score
on the test when compared to Traditional students (51.5%) (see table 3).

Regarding question 2, as discussed earlier students’ written answers to
the Complex Scenario Test were scored on the test’s four dimensions.
Table 4 shows average scores for PBL and Traditional students on each
dimension. PBL students scored significantly higher on all four (p < 0.05)
dimensions of the Complex Scenario Test as compared with students in
the Traditional course. As in Study 1, scores were adjusted for prior
achievement using WASL-Reading scores and pre-test scores on the
Complex Scenario Test. These findings suggest that PBL students more
deeply understood the AP content; they were able to apply it to solve a
complex problem.
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Student reflections: frustration and achievement

We turn now to our interview data in order to explore the adjustments
students needed to make to the PBL-AP design. We wanted to under-
stand students’ responses to the alternative course and their advice for its
future designs. Especially for experienced AP students, the alternative
course design was definitely not ‘business as usual’, we knew, and their
reflections were of particular interest as the year was ending and the
research team began to consider modifications of the course for the fol-
lowing year.

Students had been interviewed individually three times during the
experimental course and then in whole-class focus groups in late May,
after the AP exam. In this space, we address data from the latter because
they present the opportunity to peer into students’ public, summative
thinking about the course.

In this first section we focus on students’ reflections on the course
design, particularly as regards a problem central to the depth/breadth
tension: As noted earlier, the impending AP exam’s sweeping breadth of
tested topics produces in traditionally-taught AP courses a great deal of
telling—a great laying-in of information from both textbook reading and
listening to lectures. The experimental course design attempted to
orchestrate this information-giving with the circumstances in which stu-
dents needed that information as a tool in their project work. We were
aware that this would require some students to adjust how they ‘do
school’, particularly AP veterans but also newcomers who may be accus-
tomed to a routine pedagogical diet of telling-and-testing or projects as
side-shows rather than as the spine of the course. This routine, to which
some students in these interviews acknowledged they have been ‘pro-
grammed’ ([B2: 3:51]: ‘A text-based based . . . curriculum: that’s sort of
what we’re programmed to use’), was, by design, replaced in the experi-
mental course with our adaptation of project-based learning described
earlier.

We are struck especially by two facets of students’ reflections on the
PBL-AP course. One is their pedagogical thinking about how to co-
ordinate the central components of the course—the textbook readings, lec-
tures, projects, and the AP exam. Closely related is their attention to the
‘time for telling’ problem (Schwartz and Bransford 1998). Being ‘thrown’,
as one student put it, into the projects without benefit of much prior
knowledge or ‘background information’ was, as displayed in some of the
comments that follow, at times frustrating; students sometimes felt that
they were floundering. Compared to traditional AP courses, this project-
centred approach put students on a new, or as one student said, ‘unortho-
dox’, landscape.

Orchestration of course components

We begin with a student who shares her views on the relationship of text-
book readings, lectures, and project work. Each is important to her, and

551RETHINKING ADVANCED HIGH SCHOOL COURSEWORK

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

as
hi

ng
to

n 
L

ib
ra

ri
es

] 
at

 0
8:

51
 0

2 
Se

pt
em

be
r 

20
11

 



she explains that project work represents ‘doing’, which needs to be
informed by ‘background’, that is, knowing ‘what we’re doing’.

Lectures actually are really important, and for the unit that we didn’t have
lectures in, I felt sort of lost. . . . So, I think it’s really important to strike a
balance between the readings, which we are going to have to do because we
can’t learn or do everything in class; the lectures, so we do know what
we’re doing; and the projects, which will help us incorporate it. But you
can’t miss out on one of those, because if you have projects and no lec-
tures, then we’re going to be just doing stuff just to get the project done,
because we won’t really understand it . . . [A1:00:35:14.04]

Then, she offers a hypothesis about the effective sequencing of these
components: Perhaps project work should precede the background infor-
mation. Here she echoes one of our course design principles, Engagement
First, which holds that there is greater readiness for learning from telling
after some understanding and need-to-now have been generated by actual
engagement with the project.

Another thing though, background is really good, but if you don’t know
what you’re learning it for, so maybe introduce a project, then learn the
background.

If you don’t know ‘what you’re learning it for’, that is, how and in what
circumstances you’ll be using this information, there may be no readiness
for it and no ability to use it as a means to other ends—and thus no way
to push beyond a shallow understanding. This is precisely why our course
design placed engagement before telling.

In this next excerpt, a second student agrees that each component is
valuable, but he wants a reverse sequence.

Well personally, I like both components of how Mr. ___ went about
teaching this course, where we had the projects as well as his lectures. I
think both of them are very valuable. I also really enjoy his lectures and I
think they’re very, very helpful. I think it would have been more helpful if
we had the lectures first, or he would teach us some more information
and then give us the projects, instead of just giving us these projects and
giving us very little guidance and hoping we’ll go out and figure out what
to do and how to do it. I prefer to work on something if I have a basis of
knowledge to start from and then from there I can build on it, which I
think is much more efficient than just trying to figure things out and not
really knowing what I’m doing or whether what I’m doing is correct. [B1:
00:17:42.11]

A third and fourth student agree with this sequencing model, pointing
out that beginning with a project—diving into the water rather than only
sticking a toe in—can leave students floundering. Asked to sink or swim,
they may sink.

This course kind of assumes that we had a basic knowledge of the different
components of government, but I think for that there was ... almost too
much of an assumption. We didn’t know as much as you thought we did.
[B1: 00:20:19.23]
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I completely agree . . . I would have liked it if we were to start off with kind
of like ‘politics for dummies’ or ‘government for dummies’ type of deal, just
to build off of that, because we started off so quickly that instantaneously I
was lost. [B1: 00:20:19.23]

Agreeing, a fifth student takes up the swimming pool metaphor and offers
a theory about how students like her think and learn.

Being pushed into the government pool without any floaties is kind of diffi-
cult because you . . . it’s like a process: you learn things and then you go
and test it out, like in our life, that’s the way things work in our mind. Like,
we start from baby steps. We’ve gotten (almost; they are seniors) to the
point where we are thrown off into college and do our own thing, based on
the knowledge we have. Here, (however) it’s like we are born and (then)
we are thrown into college [laughing]. [B2: 17:27]

Another student agrees, but uses a different metaphor from the television
show, CSI:

It would be great to start a class with like, for example, if it was some
CSI course, there is a murder, that is the course of the year, solve the
murder kind of deal. You know [laughing], but in this case it was make
a difference or write your project or create a government for Xlandia.
But without any of the steps, I don’t know how to fingerprint a dead
body, same kind of deal; I don’t know how to start writing a project.
[B2: 17:27]

These students are wrestling with how course components can best be
sequenced for learning, and all but the first would prefer that the course
somehow lay a foundation of prior knowledge—some sort of ‘government
for dummies’ or ‘floaties’—so that the project work feels more stable and
grounded, with less floundering and less feeling like ‘I don’t really know
what I’m doing or whether what I’m doing is correct’.

Preparation for the AP test

Recall, however, that students in the PBL-AP classes performed as well as
(Study 2) or significantly better than (Study 1) students in the Tradi-
tional-AP classes on the AP test, and significantly better (both studies) on
the complex scenario test of deep and applicable knowledge. This next set
of excerpts may help to explain why. Here, five students reflect on the
course vis à vis their preparation for and success on the AP exam. The
course was ‘unorthodox’, the first student concludes.

The whole way we did it was so unorthodox. We are so used to textbooks,
learning what’s supposed to be on the AP Exam. Just going in a linear fash-
ion, whereas (in this class) you felt like you weren’t learning anything; like,
you were learning something, but it was different than other AP courses and
that was pretty interesting. [C3: 00:07:20.28]

If the telling-and-testing routine felt like learning, this young man
seems to be saying, then the alternative project-centred routine did
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not. It was beyond the routine to which he was accustomed. Yet, he
was learning.

Another student attributes this to both the ‘hands-on’ project work and
the inter-personal dynamic of collaborative group-work, reflecting Cohen’s
(1994: 3) observation that students working in groups ‘become actively
involved with their work and are held there by the action of the group’.

So I think this class did a lot better in preparing me for the AP test than
other APs I’ve done. Part of it is the group-work that encouraged me to
actually do my work, even though I still didn’t have the best track record.
Part of it, I think, is the hands on learning rather than just listening to lec-
tures and book learning the whole time, at least for people like me, was a
huge improvement (over) the AP’s I’ve taken. When I went in to take this
one, I felt best about this and I came out feeling best, and I knew this stuff
better than I’ve known any other AP, and I feel this just really worked.
[A1:00:33:19.09]

The next two students echo a course design principle: ‘When telling
occurs without readiness, the primary recourse for students is to treat the
new information as ends to be memorized rather than as tools to help
them perceive and think’ (Schwartz and Bransford 1998: 477).

So, I felt like learning it in this kind of setting where we’re actually doing
projects and stuff was definitely a lot more benefitting than any other class
where you just read out of a textbook. Because with all the other AP classes,
we learn mainly just to get the credit on the AP test, and then after we get
that credit, it’s almost like goodbye. But whereas we have the experience of
actually trying to do this, I think I’m definitely going to remember it because
I’ve actually done it before. Maybe not actually ‘done’ it, but we did it in a
simulation, and that was, I think, the most beneficial thing in actually learn-
ing it. Because just reading out of a textbook, you memorize all of this con-
tent, but when you don’t need it anymore, you never actually use it, only
just to write it on a piece of paper afterwards, just to make sure you remem-
ber it, but this is actually going through the process. You actually get to
understand what all goes into politics and you become a lot more involved
or at least a lot more aware of how things work so you can make sense of
things while other people may say things about government, you can actually
understand why government works the way it does. [A1: 00:36:49.01]

I feel it taught us more, like project applications for what we learned. So a
lot of the (AP) Chemistry and English (courses) seemed to go towards the
test. We have a lot of work to spend towards this, but these skills I can actu-
ally use towards other things . . . I really like that because I feel like this is
actually useful stuff that matters as opposed to just being memorization for
silly stuff that only matters once. [A1: 00:41:08.21]

But another student, also an AP veteran, judges the course not on how or
what he is learning but solely on how efficiently it teaches to the test.

Okay, this is where I had my biggest struggle with the course . . . I thought I
was taking an AP course so that I can get AP credit for college because that
was what I wanted. I have taken all these other AP classes and it’s designed
to enable you to do well on the test, and in this course I found myself doing
a lot of work that was not preparing me directly for the test. It may have
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been interesting and, you know, engaging, and, you know, you learn stuff,
you learn a lot of different skills, but they might not have been directly learn-
ing about things that was on the test. [B2: 9:49]

Discussion

Contemporary research suggests that learning well depends on (a)
students’ ability and inclination to reflect on their learning; (b) how and
when they are encouraged to use, revise, and deepen prior knowledge in
tasks that ask them to construct new knowledge; (c) scaffolding to elicit
performances beyond what could be achieved without it; and (d) class-
room and curriculum organization (National Research Council 2000).
Advanced high school courses, like those leading to the A-Levels and AP
exams, place extraordinary demands and constraints on these conditions
by packing so much curriculum into a single, time-bound course, and then
capping it with a high-stakes, breadth-oriented exam. We approached the
depth/breadth tension with a particular co-ordination of project-based
learning and curriculum coverage; that is, we tried to mobilize PBL on
behalf of both coverage and learning. Coverage was addressed by teaching
to the broad sweep of the College Board’s six topics and by focusing stu-
dents’ attention on the impending AP exam. Meanwhile, we orchestrated
in-depth learning through quasi-repetitive project cycling and an engage-
ment-first policy that routinely put ‘telling’ at the service of a situated
need-to-know. Sustained inquiry on a course master question united the
projects and helped to assure a regular ‘revise again’, iterative cycling in
the course design. Collaborative work, including role-taking and public
discourse, was a central feature.

Students in the experimental course scored, on average, as well as (in
study 2) or better than (study 1) students in the control classes on the AP
exam (p < 0.05), and both scored better than control classes on an alterna-
tive, complex-scenario test of deep conceptual learning (p < 0.05). How-
ever, the qualitative data presented above show that it wasn’t always
smooth sailing. A good number of students experienced frustration with
the ‘engagement first’ design or the way that principle was implemented in
the first year. We cannot say for certain what caused the frustration or
whether the frustration aided or undermined success on the two exams.
We suspect, however, that some of the frustration was due to students—
especially AP veterans—having been acclimated or, as some said,
‘programmed’ to a particular way of ‘doing school’: hearing lectures and
reading texts, memorizing information, and then taking a test. In other
words they had become accustomed ‘to treat the new information as ends
to be memorized rather than as tools to help them perceive and think’
(Schwartz and Bransford 1998: 477). The adaptive learning, engagement-
first design, in contrast, put them repeatedly in real-world political roles as
legislators, justices, campaign aids, and so forth before they fully under-
stood those roles or their relationship to one another in the broader frame-
work of US government and politics, thus creating a need-to-know. They
continually were having to figure out, read about, ask the teacher about,
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and communicate with other students about, the overall situation. Routine
expertise developed in prior, traditional AP course experiences was no
match for the adaptive learning environment in which they now found
themselves. ‘In adaptive learning situations, such as challenge- or prob-
lem-based instruction, many students initially attempt to use their efficient
learning strategies and find that they are inadequate’ (Martin et al. 2007:
150).

However, we are not inclined to explain away students’ feelings of
floundering and frustration as either a necessary aspect of powerful
learning nor as a needed corrective to routine A-Level or AP ‘program-
ming’. It is true that adaptive experts need to be able to weather ambiguity
and persevere through messy problems, and equally true that rigourous
learning can be enjoyable, as anyone knows who experiences ‘flow’ when
‘lost’ in a good challenge (Hatano and Inagaki 1986, Csı́kszentmihályi
1996). However, the Engagement First design principle does not mean
that students should be ‘thrown into the deep end of the pool’, and
research on ‘time for telling’ (Schwartz and Bransford 1998) does not rec-
ommend it. Accordingly, we want to reduce the frustration that accompa-
nied PBL for some students in the re-designed course. Because some
amount of floundering and ambiguity is inherent in authentic project work,
we don’t want to reduce it to a negligible level, but we do want to make
PBL-AP more enjoyable for more students.

As a consequence of listening to these student voices, the second itera-
tion of the course in year 2 of the project was designed not only to improve
the coherence and connectedness of the several projects but also to reduce
student frustration. Preliminary data analysis suggests that this goal is
being achieved. The teachers in year 2 have accumulated experience and,
with it, a better sense of how the course hangs together—experience and
knowledge that was impossible in the first iteration of the course, such as
how projects connect to one another in actual practice, the routine phases
of any project, and how to preview and review project work. Accordingly,
they are better able to communicate this to students, providing advanced
organizers and assisting students along the way—more and better ‘floaties’,
if you will—as required by the Engagement First design principle. Simply
put, teachers and researchers learned from year 1, and we are seeing this
in year 2. This orientation work appears to be providing some of the assis-
tance students need when navigating challenging project work. We are see-
ing in interview data that students in year 2 are experiencing less
frustration while, we anticipate, still accomplishing the two primary goals:
same or higher scores on the AP exam plus deeper conceptual learning.

We believe the design-experiment methodology was fruitful. Of course,
it was ‘a compromise’ (Stevens et al. 2005: 140), for it was located in ‘the
ongoing dilemma of doing basic research in educational settings while at
the same time supporting and improving educational practices for the stu-
dents and teachers participating in the experiment’. Improvisations and
modifications were common, and while they confounded the experiment
they were done for the sake of improving learning outcomes in these class-
room settings as well as caring for the well-being of students. Generaliz-
ability is not primarily the goal of design experiments as it is in pure
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experiments; still, an effective design experiment should, as Brown (1992:
143) wrote, ‘be able to migrate from our experimental classroom’ to other
classrooms. These are related but distinct goals. It remains to be seen
whether our alternative AP design can migrate to other settings and
courses, but we did design the course with that aim (goal 4). We intend to
continue to modify the design in subsequent years of our work as we
‘migrate’ to other courses (AP Environmental Science) and to other settings
(under-served urban schools). Additionally, we are eager to further
develop the validity and reliability of our alternative measure, the Complex
Scenario Test. Is the definition of deep learning (complex and applicable)
with which we began this article adequate? Does this test measure it pre-
cisely and usefully? We are undertaking additional work on the alternative
measure as we write this, and these questions are guiding it.

We believe the major contribution of this study, although limited in
these ways, is to have begun to develop an approach to co-ordinating
depth and breadth of learning in high-stakes, exam-based courses. It is an
approach that may be relevant not only to other AP courses but also to
similar, advanced high school courses in other countries. This is because it
retains the high-stakes, breadth-oriented test but joins it with a course
design that features active project-based learning at its ‘spine’ alongside
quasi-repetitive cycling and sustained inquiry on a well-chosen master
course question. Furthermore, the high-stakes, breadth-oriented test is
partnered with (not replaced by) a measure of complex and applicable
learning, which the course design is intended to achieve in tandem with a
broad grasp of the main course topics. Perhaps, then, we have demon-
strated how a reasonably high-quality, breadth- and exam-oriented curric-
ulum, one that enjoys considerable public confidence, can interact with
real-world projects that aim for a kind of learning and knowing that are
deep and transferable. Now that international comparisons of test scores
are the fashion, and the AP footprint is expanding dramatically in the US,
we hope other researcher–teacher teams will tackle the learning issues
inherent in this activity while making advanced courses more engaging and
successful for a wider array of students.
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